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More electronics value for your money!

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

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

and economy of building quality EICO with anybody else.

kits or you want ready-to-use factory-

wired equipment — before you The more critical you are, the more
buy, examine carefully. you'll see for yourself that your
Whatever your interest — hi-fi, best buy is EICO.

CB, ham, test instruments or See EICO at your local dealer.

NEW EICO 888 Solid State Engine Analyzer Kit $44.95 Only!

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

Keep your car or boat engine in tip-top shape with this completely port-
able, self-contained, self-powered universal engine analyzer. Completely
tests your tota! ignition/electrical system. The first time you use it — just
to tune for peak performance — it'll have paid for itself. (No tune-up
charges, better gas consumption, longer wear) 7 instruments in one,

‘@
— the EICO 888 doces all these for 6V and 12V systems; 4, 6 & 8 cylinder
engines:
« Checks starter « Detects condition of point surfaces * Measures spark output & leakage
= Sets engine idle and automatic transmis-  Checks ignition coil and distributor » Checks engine timing and power balance
sion shift points o . - Finds poor or open ground connections Now you can always know your engine’s ef-
- Detects dwell angle variations and dis- « Checks alternator diodes ficiency — keep it in top shape yourself!
tributor wear - Checks headlights, pilot lamps, horns, The EICO 888 comes complete with a com-
« Checks voltage regulator starter relays, fuses, accessories prehensive Tune-up and Trouble-shooting
« Checks alternator and generator’s current . Substitutes Ignition capacitor Manual including RPM and Dwell angle for
aiRltarclostnots » Determines gbattery Eharge/discharge o “[‘I‘?e raz%ellsagé i’:";irltac:tr;t:::inh;g:sz
CE cars. ] g val
Finds open or shorted condensers rate factory-wired at $59.95.

New Model 712 Sentinel 12 Dual Conversion 5-
L watt CB Transceiver. Permits 12-channe! crystal- Model ST70 70-Watt Integrated Stereo Amplifier. |
controfled transmit and receive, pius 23-channel Best buy of highest ranked stereo amplifiers
Model 460 Wideband Direct-Coupled §" Oscil- tunable receive. Incorporates adjustable squelch according to independent testing. $99.95 kit,
loscope. DC-4.5mc for color and B&W TV sejvice & noise limiter, & switches for 3.5 watt P.A. $149.95 wired. ST40 40-Watt Integrated Stereo
and fab use. Push-pull DC vertical amp.. bal. or use, spotting. & Part 15 operation. Transistorized Amplifier, $79.95 kit, $129.95 wired. ST97 Match-
unbal. input. Automatjc sync limiter and amp. 12vDC & 117VAC duat power supply. $99.95 ing FM MPX Stereo Yumer, $89.95 kit; $139.95
$89.95 kit, $129.50 wired. wired only. wired.
RS —————— b——— — e ——
i FREE 1966 CATALOG
| —— A, ——
2 EICO Electronic Instrument Co., Inc. RTVE-3
“6 e I 131-01 39th Ave.. Flushing. N.Y. 11352
9 \é t | Send me FREE catalog describing the full EICO
P line of 200 best buys. and name of nearest
_Q 6,, I | dealer. I'm interested in:
0 e | [ test equipment [ ham radio
s > | O stereo/hiti O Citizens Band radio
b [ automotive electronics
| New Model 753 The one and only SSB/AM/CW | Name — — -
S 3 Tri-Band Transceiver Kit. ‘The best ham trans- -
T ceiver buy for 1966’'—Radlo TV Experimenter ' address
‘ Magazine. 200 watts PEP on 80, 40 and 20 | —— =y —
Model 232 Peak-to-Peak VIVM. A must for color meters. Receiver offset tuning, buiit.in VOX, high City
or B&W TV and industrial use. 7-non-skip ranges fevel dynamic ALC, solid state VFO. Unequaied - — —
on all 4 functions. With Uni-Probe. @ $29.95 kit, | performance, features and appearance. Sensa- L s z
$49.95 wired. tionally priced at $189.95 kit, $299.95 wired. e P
B _ e ———— — — — —

Over 3,000,000 EICO instruments now in use! Preferred by engineers, scientists, technicians and students.



Let I.C.S. equip
you for success

in radio-TV-
electronics-

with professional equipment!

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

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

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

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

A famous manufacturer of nationally known elec-
tronic testing eguipment worked closely with
I.C.S. to develop the Electronic Laboratory and
the VITVM itself. Evexc'{thing ou get is geared to
increase your skill an knowf;dge step by step.

Until finally, you've completed a precision testing

P

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

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

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

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

Coupon brings 3 valuable FREE booklets.
MAIL IT TODAY!

INTERNATIONAL CORRESPONDENCE SCHOOLS I S

I Dept. 3049, Scranton, Penna. 18515 (In Hawaii: P.O. Box 418, Honolulu. 'n Canada: I.C.S. Canadian, Ltd. .
i tn other countries: {.C.S. World, Lid.) ]
Please rush ma your new 64-page bookiet “ElectronICS” which answers the most often-asked questions about preparing for an electronics
l career. Also send nee “How to Succeed,” and a sample 1.C.S. lesson. | have indicated my field of interest below. I
I O Etectronic Fundamentals [ Hi-Fi/Stereo & Sound [ Electronic Principles for [ Industrial Electronics [ Industrial Electronics I
[ | [ Electronic Instrumentation  Systems Automation Engineering [] Telephony (]
g O Computer Fundamentals [ General Electronics O Samiconductor- O FCC Radiotelephone (1 Other (please specify)
I O Radio-TV Servicing O Electronics Technician Transistor Gircuits Licenses I
I Name. Age I
I Address__ I
I City_ TR . - _____State ZipCode_ I
] Occupation_ _ = o . _Employed by — —e W ]
I Working Hours, A.M. to P.M. Convenient payment plan Training Programs for I ndustry I
E [(J1 am a member of U.S. Armed Forces. Send me facts abhout special low rates. I

OcToBer-NOVEMBEE, 1966
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NOW THERE ARE S0 RADIO
SHACKS COAST TO COAST!

ARIZONA
PHOENIX 3905 East Thomae Rd.

CALIFORNIA
ANAHEIM — 507 Emst Knlllln Ave.
BAKERSFIELD — 1308 |
LA HABRA — 1511 Wll( Whlﬂlnr Blvd.
LONG BEACH —!975 Atiantie Avs.

LOS ANGELES
Downey — Stnnawond Shop.

Ladera Shop. Ctr. — 5305 Cumlnnla Ave

Mission Hills — 10913 Sepulveda Bivd

Reseda — 19389 Vlc(ory at Tampa

Torrance — 22518 anlhornl Blvd.

West Covina — 2516 East Workman Ave.
A. — Plao B Ivd at Overlan

uf
BRUNO — 18! €l Camino Real

SAN DIEGO (La sa) — Grossmonl Shop, Ctr,
TA A . Ctr.

NA — Brll\n\ Plaza Shop
COLORADO
796 h Santa Fe
Wcsl!nnd Shopplng Cln(er
CONNECTICUT

— Hamden Mart. Shop.
HESYER —_ Maélthel“r Shnn Plrl\ldn
row

MMy
;iizg

29 Nlnh Rldnl
ST HARTFORD — 19 Sa. Mai ln 8t

E
GEORGIA
TLAN
Grunhnlr Shopolng Center
No. DeKaib Shogping Center
ILLINOIS

o
CHICAGO — Evargresn Plaza at 95th St.

KANSAS
WICHITA — Parklane Shopping Center

MAINE
ORTLAND — Pine Tres Shop. Gtr.
MARYLAND

LANGLEY PARK — Hampshlrs-Langley Ctr.

MASSACHUSETTS

ashington St.
llhlnuﬂm St.

G

HAM — Shoppera® Waorld
-~ Contral 8hop. Plnl
al Shop.

z

EST SPRINGFIELD — Cnmury Shop. Ctr.
ORCESTER — Lincoin Plaza

MINNESOTA

MINNEAPOLIS — 1121 Nicotiet Ave,
ST. PAUL — 473 North Snelling

MISSOURI

8T,

‘IZ! Pl"v St. (Walter Ashe Div.)
South County Shopping Center,
Narlhlnnd Shopping Center

EW HAMPSHIRE

MANCHESYER =3 |147 E|m st

co
ALBUQUERQUE——GaIH ann N. E.

NEW YORK
INGHAMTON (Vestal) —Vestal Shop. Plazs
UEEALY T (Charenes) — Transitown Shop. Ctr.
EW YORK — (128 Ave. of the Americas
CHENEGTADV (Retterdam) — Shoporams Ctr.

3057 I'.rll Bivd. East.
Fairmount Fair Shon Ctr,

HIO
INCINNATI — 852 Swlitton Ctr.
OKLAHOMA
KLAHOMA CITY — Mayfalr Shop. Ctr.
ULSA — 2730 SBouth Harvard

OREGON
ORTLANO — 1826 N.E. 42nd 8t
P!NNSVLVANIA
HILADELPH
23276 Cnﬂmln Ave.. Roosevelt Mall
IIIB Walnut
ITTSBURGH —309 So. Hills Village
RHODE ISLAND
ROVIOENCE — 355 Reservolr Ave.
AST PROVIDENCE — Shoppers’ Town
TENNESSEE

MEMPHIS — Southland Msll

TEXAS
BILENE — 2010 North First St.
RLIN TON — Collins at Park Row
USTIN — Hancock Shapping Center
ROWNSVILLE — 847 S. E. Ellzabsth St.
AL
Mldllllun Conter
125 Wynnewood Village
Plymoulh Plr Shop. Ctr.

FDRT wo

R
515 So. Unlverllty br.

322 Northilne Mal
Bullnlre —_— l759 Blsmnnn!
ND -— South "0 Meta Orive

(50 Wonderiand Shop. Ctr.
Military Drive

SHERMAN L 1630 Highuay 75 North
WACO — 1016 Amln Avl

SALT LAKE CIYV —_ Caltun\mnd Mall

VIRGINIA
RLINGTON — Parkington Shop. Ctr.
IRGINIA BEACH — Pemtroka Mall Shop. Cir.

WASHINGTON

8E
sou Thlrd Ave,

E. 110th 8t.
Burfen Plaza

Rap10-TV EXPERIMENTER



UNUSUAL BARGAINS - AT

90 RADIO SHACK STORES!

oILOTS! GI's! VHF FANS! | ‘REALISTIC’ SWITCHABLE /’°
sy Nreraft/AM | STEREO/MONO HEADSET

® For Audio, C8, 95
RAD'O Language Labs/
® [t's Ours Alone! i
Exclusive at '
80 dynamic. Sterec-mono switch. 33196
5

Radio Shackl Feather-light 14 oz. under-chin

95
2‘ WE'RE FAMOUS FOR
STOP WATCHES!

2 “ junes VHF 108-135 .
Our famous ''Jetstream .  #12-626 ® Swiss Accuracy! 99
C, AM 535-1605 KC. 10 transistors. # o 7. Sports Mudell

-

NEW SUPERHET-6 | (v =100 oo fe 30 secn
WALKIE TALKIE Zero reset. 63-634 7
| Receive-Transmit 1 Mile or More! FE-103 a4’ ACOUSTIC p
2 FOR 2099 |suspension speakerff

2Flas This Is The Best 795

Chromed die-cast case! The Little One Yet!

Realistic TRC-1A is a rugged

2-way CB radio with Ch. |1 30-17,000 cps, 8 ohms, FREE
~ crystals, batteries, earphone. system plans. 40-1197.

l Check Coupon Below for Your

FREE 1967
RADIO SHACK
CATALOGS!

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

CLIP... FILL IN ond. MAIL TODAY'!

5 ““DUKES OF
DIXIELAND”’ STEREO

- q R/TY:-1066
1 Send to: Radio Shack Corporation
I'P SPEclAI" ' 730 Commonwealth Ave., Boston, Mass. (Eastern Customers) '
1516 So. University Dr., Ft. Worth, Tex. (Western Customers)
ALL $ I
5 I [] Aircraft Radio [] 5LP Records [] Stop Watch |
FOR | [] Walkie Talkie [[] Headphones [[] Speaker |
[] Send me FREE 1967 Radio Shack Catalogs
We bought 5 different "Dukes” ) )
stereo records by Audio Fidel- : (Add $1 to merchandise order to cover postage and handling.) :
ity and packaged them as a
set. Compare at $15 to $20! I Name |
Minstrel Time; On Campus;
Mardi Gras; Circos Time; Up || Street ]
The Mississippi. 16-25,000 eps . .
demo quelity stereo! 505893 | CitY State Zip I
: U

(28
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Zip through Scott’s new

solid state FM stereo tuner kit
in one afternoon |

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

For complete information on Scott’s kits & components write:
H. H. Scott, Inc., 111 Powdermill Road,
Maynard, Mass. Dept. 565-10
Export: Scott International, Maynard, Mass. Cable HIFI. ~

Prices slightly higher west of Rockies. Prices and speci-
fications subject to change without notice.
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ATTENTION, JUNIOR SPACEMEN!
NEW PARACHUTE—EQUIPPED ROCKET

4

o & SPACE CAPSULE SOAR TO 600 FEET

H Blast off and watch this amnazing space.age 1oy soar
4 with a tremendous surge of power up to 600 ft. At
] top of Hight rocket and capsule disengage and foat
3 ntly to earth each supporled by its own parachute.
i Fully controped— 11 thme deiave to shoose from.. You
& lavneh again and ..gnln “llh s!ml;!m up or ~|nnung
i} launches. Safe to

Extra strong nmher sllng provldes power You fust
% set the controls and release rocket from its iaunching
pad with your foot. Capsule and parachute, rocket
beddy and parachute, launching pad. sling and instruc-

‘ tions
. .$3.50 Postpaid

Stock No, 70,845-HP . .

'

Handymen, Hobbylsts, Homeowners!
INGENIOUS NEW VACUUM BASE
Makes Tools and Appliances Portable
Nuw move all kinds of normaily bolted-down de-
vices from pluce to place. Machined top surface
of Vacuum Base drilled to securely hold vices,
nilter boxes, drills, reflectors, gages, measuring
devices, foed choppers and other home appliances.
Base uiso handily adapted for mounting camera,
binocular or telescope (o car window. Bottom

blate of heavy neoprene attaches securely (by

vacuum) vertically, horizontally, even upside dowm to llnoleum,
metal, poreelain, formica. glass, etc. Unit resists 50 to 75-1b. force
pdld]lel to base, 200-1b. force perpendlcular to base. Ruggedly con-
structed of cast aluminum. Gray ked enamel finish. Top surface
measures 27Ty " x 334", Overaill slze 57 x 414" x 2 hi gh.

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

BARGAIN PRICE—WAR SURPLUS
COLLIMATOR AND INFINITE LIGHT SOURCE

Expensive surplus gun sight orig. cost Gov't. about
s $100. Was essentially a colllmator or source of in-
finite light. Many uses for experimenters—re-
search labs. Contalns ring and dot reticle, 2
achromatic lens, silvered reflector bulb, 3 3 "x2 5
reflector glags plate. Bulh operates on 14V, can
be converted to 110V or inexpensive transformers
are avafiable. Convenlent holes for easy mounting. Sturdily built
unit meas. 63, 7x5"x2 Y, #
Stock No. 70,774-HP. b i b
160V Transformer for ngM saurce.
Stock No. 60.521-HP. . .

. .$9.95 Postpaid

$3.75 Postpaid

BATTERIES GUARANTEED RECHARGEABLE FOR 5 YEARS

Use these remarkahle space-age Nickel-Cadinjum
batteries in tlashlights. portable radlos, toy or
flash guns. tholete all others! Low-cost kit in-
cludeq compact. highly efiicient baitery charger

slze Ni.Cd hnl!erlcs Ruaranteed re-
chulgeahle ta full power for 5 yrs. Power output
remains constant—doesn’t fade away as with lead-
acid cells Durable, black plastic cha
3" x 134 . plugs into standard
Conwlelely charges 1 or 2 “'D or
:ﬁ]rﬂle;eln 16 hrs. Light shows when unll. xs charglng—v\lll not over-

1

Stock No. 60,591-HP ... .. ... . . . .... ... . $9.95 Postpaid
Stock No. 60,592. HP—(Charger only) .$5.98 Postpald

Stock No, 60,593-HP— (Two D" Cells on’ly) .$5.98 PostpPaid

BINOCULAR-TO-CAMERA HOLDER

Will Fit Any Camera

For Exciting Telephoto Pictures
nrlng distant objeCts 7 times nearer with
35-mm camera. 7x50 hinocular and our
\IEW CAMERA-TO-BINOCULAR HOL.DER.
(deal for long vange photous of wild life,
ships, people, planes. etc. Camera and
binocular attach easily. Use any binoc-
ular or monccular—any camera, stili or
L movie. Take color or black and white
shots. Altractive gray crinkle and bdbright chrome finish. 10” iong.
Full directions for taking telephotos.
Stock No. 70,223.HP. . ... .............. $11.50 Postpaid

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

SURPLUS GIANT WEATHER BALLOONS

At last . . . avallable again in bly 8-ft

eter. Create a neighborhood sensation,
backyard fun. Exciting beach attracilon.
up with vacuum cleaners or auto alr
Sturdy envugh for play: all other unes with
reasonable care (can be Pun ctured by sharp ob-
jects). Filled with helium (nvaﬂahle locally)
use balloons high in the sky to attract crowds,
advertise store sales, announce (air openings,

. diam-
Great
Blow
hose.

ete. Amateur meteorologlsis use balloona to
mengure cloud heights, wind speed, tempera-
ture. pressure, humid ‘ly at various heights,

Photographers can utilize for low-cost aerlal
Recent Gov’t surplus of heavy, black, neoprene rubber.

.$2.00 Postpaid

photos.
Stock No. 60.568-HP
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KEFP PACE WITH SPACE AGE! SEE MANNED MOON SHOTS, SPACE FLIGHTS, CLOSE-UP!

G SCIENCE BUYS

y STUDY or PROFIT

FREE! FREE!
SEND FOR GIANT 148

oG" ‘MR
PAGE CATAL
SEE BELOW!

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

60 to 180 Power—Famous Mt. Palomar Type! An Unusual Buvyl

4 = Assembled——Ready to usel You'l'
b y & 6ee the Rings of Saturn. the fascl
/, nating planet, Mars. huge ecraters

) i on the Moaon. Phases of Venus.

" ‘y/ Stur Clusters. Moons of Juplter in

detail. Galaxies! Equatorial mount
with loek on both axes. Aluminized
and overcoated 3” diameter high-
speed (/10 mirror. Telescope comes
cquipped with a 60X eyepiece and
a mounted Barlow lens, giving
you 60 to !%0 power. Low-cost
accessary eyepiece avallable for
higher powers. An Optical Finder
Telescope, alwiys so essential. i3
8lso included. Sturdy. hardwood.
portable tripod. FREE with Scope:
—Valuable ST4R CHART plus 272 page “HANDBOOK OF HEAV-
EX8" plus “HOW T0 v YOUR TELESCOPE” BOO
Stock No. 85.050-HP . .$29, 95 Postpaid

41,” Reflecting Telescope—up to 270 Power
Stock No. 85 10S-HP. . . .. . = $84.50 F.0.B.

SUPERB 6" REFLECTOR TELESCOPE
Up to 576 Fownr Fonatorial mount and Pedestal Race
Stock No. 85 086-HP. cetssesessass....$199.50 F.0.B.

MAKE YOUR OWN POWERFUL
r;t’&ﬁﬁuﬂ”ﬁ ASTRONOMICAL TELESCOPE
~‘\...-)\"'-1" ”@"

Kite contaln fine annealed pyrex mir-
ror blank. abrasives, diagonal mirror

and eyepiece lenses. You bulld instnc

ments ranging in value from $75.00
to hundreds of doliars.

Stock No. Diam. Mirror Thickness Price

70.003-HP 415" 34" $ 7.50 ppd

70,004-HP 8’ 1% 11.95 ppd

70.005-HP 8" 185" 19.50 ppd

70,008-HP 10” 134" 30.75 f.0.b.

70.007-11P 12157 215" 59.95 ] Barrington

Fascinating Toy Adaptatlon of Binary Digital Computer
v BE - NIM" IN ANCIENT GAME:

Not easy, but fun for allt Thrilling for young-
fters. Challenging for adults. Teaches eomputer
fundamentals, without need for mathematical
#bllity. To play, release 1 to 3 marbles for 10l
down plastic game board through serles of Aip-
flop chunnels. How you SET flip-flops to begin
amtl puth of travel for each marble, determines
path of suceeeding marbles. All plsys pred(ct-
able. Now DR. NIM automatically plays 1, "
3 miarbles. 1€ you can make. him take the. lugt
marble you win! Game great for pfnymum and p.’lll|es. year-round
fun. Durable red and white plastlce 1134” x 139”. 24a-p.
Instructlon Booklet.

Stock No. 70 816-HP .

,,,,,, .$2.98 Postpaid
Brand New, Quick- Charge Industrial Surplus
NICKEL-CADMIUM BATTERY

Unparalleled Value

For the first time a 6-volt, lght-weight nickel-cadmium
battery {n stalniess steel. strap type casing. 4-amp hour
capacity. Almost unlimited life—thousands of discharge-
charge cycles with minute deterioration—charges fully
in approx. 1 br. with Edmund charger kit. Just a few
drops of water per year provide full malntenance. Ilun-
dreds of uses for hobbylsts, amateur photographers.
campers, model builders. ete. Unequalled for recharge-
able lanterns; cycle scooters, and boat lights: portable fluorescent and
ultra-violet lights; electronic flash units. Battery requires minimum
of electrolyte; is sealed to prevent loss; dellvers neurly 100% of
output it below freezing temDeratures compared to 50% by lead-acid
batteries. No corrosive fumes under any stage of n-clmn,e Can’t be
damaged by accidentul chiarge in reverse (but not recommended). Stud
type terminals on top 134/ apart marked for polarity: 6/32 thread.
nuts and lock-washers, 67x2”x4” Wi 2 lbs. 12 ounces.

Stock No. 70,776-HP. . ... ... .. ... ...... $15.00 Postpaid
CHARGER KIT FOR 6-VOLT BATTERY. Charges in approx. 1 hr
Shuts off automatieally, attaches to Stock No. 70.776 battery case.
Includes transformer, ballast resistors. charger circuit board. mount
ing hardware, 8-ft. cord. plug switch, ussembly instructions.

Stock [No. 70.807 -HPLii i . © bwe | inw sl b e $8.00 Postpaid
ONE 1.2 VOLT NICKEL-CADMIUM CELL

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

MAIL-COUPON -for. FREE CATALOG “HP"

Edmund Scientific Co.. Barrington, N.J. 08007
Completely New 1966 Edition. 148 pages.
Nearly 4500 Unusual Bargains,

Please rush Free Giant Catalog-HP.
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the /7222244 / Model 501

COMPONENT SUBSTITUTOR
...the instrument acclaimed by
servicemen, engineers and
schoo) shops now availahle in a
wire-it-yourself KIT!

step-by-stepillustrated instructions

make the Model 501 easy-to-build

places a
complete
range of components

Substitutes for
any one of
over 80
component values

at your fingertips

for fast substitution

No longer do you have to handle
crumpled parts ... solder and un-
solder components as you

Will substitute
up to 4 different
components at
the same time

troubleshoot a set. With a twist

of a knob you can set the 501
to any electronic components
you want and need...Substi
tutes for Carbon Resistors —
Power Resistors — Capacitors —
Electrolytics — Crystal Diodes —

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

Electrolytics
are
discharged
automatically

Selenium Power
$2 g5

and Silicon
Net

Power Rectifiers.
Model 501K Kit
Model 501 Wired $39.95 net

Write for comnlete catalog of kits and
wired instruments — and name of
nearast distributor.

(7 ELECTRONICS CORP

315 Roslyn Road, Mineola, N.Y. 11501
Export: Morhan Exporting, 458:Broadway, N.Y.C. 10013
Canada: William Cohen Corp:

POSITIVE FEEDBACK
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Jurian M. SieNkiEwWICZ, EDpITOR
WA2CQL/KMD4313

# Nine-foot flames shooting forth from the
oxygen mask of a seriously ill hospital patient
illuminated a “bizarre” accident caused by a
simple short circuit. At Peter Bent Brigham
Hospital in Boston., two patients with “life-
endangering illness” were breathing through
respirator devices when a nurse moved a floor
lamp for a better look.

Faulty insulation in the lamp allowed current
to flow into the lamp’s metal base. Poor design
of the respirator created an all-metal pathway
running from a caster in the base up to the body
of the instrument, along a spring inside one of
the air hoses, through a valve and along a set-
screw to the wire that connected the unit to the
electrical ground. When the lamp base came
into contact with the caster, the current in the
| lamp flowed through the respirator and heated
| the spring to “glowing red.” The oxygen-rich
atmosphere in the hose ignited instantly.

The result—a flame shot about three to nine
feet from the face of the respirator. The room
was dark and filled with sparks, smoke and
fumes.

The patients were wheeled safely out the
room. The investigation that followed revealed
that the lamp had not one but three breaks in
its insulation. In addition, it turned out that
several polarized sockets had been improperly
wired, which would have created “an intolerable
shock hazard” for any patient on whom more
than one instrument were being used.

Can It Happen in Your Home? Hospitals buy
| the very best of equipment and employ mainte-
| nance men to keep iheir electrical equipment in
top shape. Yet, disasters do happen endanger-
ing the very lives doctors are trying to save.

Hospitals have their problems but, remember,
‘ they are safer than your home. Don’t take our
word for it, check it out yourself.

Start today! Check all electrical appliances
{or defective power cords. Inspect lamps for
loose fitting sockets. Are you using too many

(Continued on page 8)
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Why solve electronics problems the
old-fashioned pencil and paper way?

This free booklet shows a faster way.

T JUST DOESN’T MAKE SENSE! A
complicated calculation can be
solved by a computer in millisec-
onds. But a relatively simple prob-
lem in reactance is usually worked
out the old-fashioned pencil-and-
paper way...and takes one or two
minutes.

Now there is a better way. You
can solve many electronics prob-
lems in 20 seconds or less without
doing any figuring at all. Our ex-
clusive new, specially-designed
electronics slide rule does the fig-
uring for you.

If you would like to learn more
about this remarkable slide rule,
we will send you without cost or
obligation the 12-page illustrated
booklet shown atove. You will see
close-ups of the new inverse “H"
scale that solves resonant fre-
quency problems...the special 2 =
scale you'll use for inductive or
capacitive reactance problems . . .
and the amazing Decimal Loca-
tor Scales that show exactly where
to place the decimal point in your
answers.

You’ll also learn about the spe-
cial 4-lesson home study course
which accompanies the slide rule.
This course teaches you to use the
special scales so you can “whiz”
through the toughest problems.

Worth $50 —

Costs Less Than $25
People in electronics tell us that
our Slide Rule and Course is worth
at least $50. Yet we offer it for less
than $25. Why? Our reason is sim-
ple: we are looking for people in

OcCToBER-NOVEMBER, 1966

electronics who are ambitious to
improve their skills...and who
know that this will require more
training. If we can artract you with
the low price of our slide rule and
course—and impress you with its
quality —you are more likely to
consider Cleveland Institute of
Electronics when you decide you
could use moreelectronics training.

Meanwhile, we can help you
right now, especially if your work
involves reactance, resonance or
inductance problems. Send today
for the booklet about our Elec-
tronics Slide Rule and Course. It
costs you nothing. And it can open
your eyes to what Radio-Electron-
ics called “a whole new era in
quick calculations.”
JUST MAIL COUPON for this
free booklet. Or just send your
name and address on a postcard to
the address below.

7

Acclaimed by Editors, Educators

“It opens a whole new era of quick
calculations. Even if you never had
a slide rule in your hands before,
the four-lesson AUTO-PRO-
GRAMMEDT™ |nstruction course
leads you from simple calculations
right through resonance and reac-
tance problems with hardly a hitch.”
WAYNE LEMONS,
Radio-Electronics
“W hy didn’t someone think of this
before? . . . the slide rule saved me
time the very first day. The ‘re-
Jresher’ course is a marvel of clar-
ity. I couldn’t help being amazed
at how many standard formula
functions 1 was performing the
hard way.”
OLIVER P. FERRELL, Editor,
Popular Electronics

“I was intrigued by the ‘quickie’
electronics problem solutions. The
special scales should be of decided
value to any technician or engineer.
Your slide rule is a natural.”
JOSEPH J. D¢éFRANCE,
Head of Electrical Technology Dept.,
New York City Community College

Cleveland Institute of Electronics

NElmes——e NS

Address -

City

= (please pr_mL)

A Leader in Electronics Training . .. Since 1934

1776 E. 17th St., Dept EX-102, Cleveland, Onhio 44114

Cleveland Institute of Electronics
1776 East 17th Street, Cleveland, Ohio 44114
Please send me without charge or obligation your book!let describing the CIE

Electronics Slide Rule and Instruction Course. ALSO FREE if I act at once:
4 handy pocket-size Electronics Data Guide.

- State Zip —
ﬁ Accredited Member National Home Study Council
-
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extension cords and are these cords in good
condition? Peep into the fuse box—make sure
no overated fuse or penny is being used. Check
that AC outlets do not overheat and make a
positive grab when plugs are inserted.

There is much you can do to make your
home safe from an electrical disaster. Start
now. the lights just went out. . . .

Keeping an Eye on Us. Tiros VII. the world’s
most traveled shutterbug, has celebrated its
third birthday doing what comes naturally.
Launched June 19, 1963. from Cape Kennedy,
Tiros VII has traveled more than one-half-
billion miles. has made more than 16,500 trips
around the earth and has returned more than
125.000 television pictures of the earth’s cloud
formations, storms, hurricanes and typhoons
from its 500-mile orbit. Its cameras still are
fully operational. Tiros VII, like all its prede-
cessors and successors, was built by RCA’s
Astro-Electronics Division, Princeton, N. I,
under the technical direction of the NASA
Goddard Space Flight Center located at Green-
belt, Maryland.

The other five orbiting Tiros/Essa weather
satellites are Tiros VIII launched 36 months
ago; Tiros IX, the first polar orbiting, wheel-
oriented weather satellite launched January 22,

1964, and Tiros X launched July 1, 1965. The
first Tiros Operational Satellite, Essa 1,
launched February 3, 1966, and Essa 2,
launched February 28, 1966, now provide daily
global weather observation.

Twelve Tiros saiellites in a row have been
orbited successfully and have operated well
heyond their mission requirements in what has
been termed as “‘the nation's most successful
unmanned space program.” They have returned
more 750.000 weather photos in more than
six years of operation and have traveled about
6 billion miles. Four of the spacecraft have
had a useful life of more than one year, with
a fifth. Tiros X. approaching that mark.

In addition, the U. S. Weather Bureau, as
principal user of Tiros information, has been
ahle to depend upon the satellites for the ad-
vanced report of major storms brewing in re-
mote parts of the globe. Since 1962, not a
day has passed without the Weather Bureau
being able to obtain Tiros pictures. As a result
Tiros is the first spacecraft used daily on an
operational basis in the performance of a public
service by the U. S. Government. We will now
devote the remainder of this column to a dis-
cussion on Russian successes in the space-
weather arena. . . . |

FOR QUALITY

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

i
MAGNA-TWIN

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

TELESET

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

MONOSET

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

Write for descriptive literature today. ) TELEX/Acoustic Products
COMMUNICATIONS ACCESSORIES
Dept. 9F 3054 Excelsior Blvd.= Minneapolis16, Minn.
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SPECIAL OFFER from
the famous Gernsback
Electronics Book Club,
an affiliate of
RADIO-ELECTRONICS
Magazine. For 10
years the Club has
helped men in
electronics get ahead
and stay ahead in
this fast-changing
field. See how it

can helpyou ...

City

Gernsback Library Inc., Efectronics Book Club
Dept. X, 154 West 14th Stieet, New York, N.Y. 10011

Enroll me in the Electronics Book Club and send me the TWO-
HANDBOOK SET: How to Fix Transistor Radios and Printed Cir-
cuits. Bill me only 99¢ plus shipping.
return both books in 10 days and forget the matter.

As a member, | need accept as few as 4 additional books a year—
and may resign any time after purchsing them. All books will be
described to me in advance, every other month,
Bulletin, and a convenient form will always be provnded for my
use if | do not wish to receive a forthcoming book. You will bill
me the special Club price for each book | take. This will often
be as much as 30% off retail prices, plus a few cents postage.

(7] SAVE POSTAGE COSTS— enclose 99¢ now and we will pay
postage. Same return prmlege

If not pleased, | may

in the Club

. Zip Code.

LS

THIS \fAI.UABI.E COUPON BRINGS YOU _
the $9.90 ELECTRONICS GUIDE below for only 99°

with trial membership in the famous Gernshack Electronics Book Club!

You are invited to accept—ar 4
mere fraction of the original
price—an electronics guide that
answers every question you've
ever had on hxing transistor ra-
dios and printed circuits. We
make this extraordinary offer to
demonstrate just one of the many
advantages you will enjoy as a
member of the famous Gernsback
Electronics Book Club.

Here is a complete, self-training
course by expert Leonard C.
Lane. It tells you 4// you want to
know, including specific servic-
ing methods and techniques. You
get practical, down-to-earth guid-
ance you can use at once to spo?
trouble in the audio section, pin-
point speaker and earphone cir-
cuit defects, check distortion in
the audio amplifier, /ocate front-
end troubles, eliminate printed-
circuit board pitfalls, and work
more effectively with the signal
generator vtvm, scope and isola-
tion probe.

NOTHING IS LEFT OUT.
This giant 2-volume guide treats
every area—much of it original,
unavailable anywhere else in
book form. Hundreds of illustra-
tions and schematics practically
turn equipment inside out for
you to examine. You get practi-
cal tips to save shop time, to
Jessen servicing trial and error,
to find and fix any trouble with
professional know-how.

OcTOBER-NOVEMBER, 1966

SEND NO MONEY NOW
mail coupon for free trial

You risk nothing, now or ever,
by mailing the coupon above.
You will receive these 2 skill-
building handbooks for free ex-
amination. If not pleased, return
books in 10 days and forget the
matter. Otherwise, start your
membership and discover how
the Club will help you éusld your
know-how, boost your income,
and ges more fun out of elec-
tronics !

Gernsback Library, Electronics
Book Club

Dept. X, 154 West 14th Street
New York, N. Y. 10011

Learn more, earn more!

Every other month the Club’s News
Bulletin will tell you about a signifi-
cant new self-teaching book on color
TV or radio servicing, test instru-
ments, transistors, hobby projects,
stereo, tape recordmg, mdusmal elec-
tronics, appliance repair, communica-
tions, or on some other area of vital
interest to you. Each is a working tool
designed to help you learn the subject
quickly and easily.

Big cash savings!

As a member, yox alone decide
whether you want a particular book
or not. You get 2 books now for 99¢
and need take only 4 more within a
year. And the Club saves you #p 1o
309% off retail prices on the books
you take!

FREE reference service!

What's more, our staff agrees to an-
swer for you personally, any specific
electronics questions of your choice.
You're entitled to 3 questions for
every book purchased—an extraordi-
nary membership benefit!

Mail coupon and enjoy
these benfits at once!

* Get two books immediately for 99¢.
* Free 10-day examination Pprivilege.

* Continuous cash savings.

* Free reference service.

* Free charts given with many books.

* You alone decide which books you
want. Books are always returnable.

* Club books are practical tools.
* Choose only 4 more books in a year,
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B G. Whiz, i's a G. E.! It’s always a warm
feeling when one of the really big manufac-
turers of electronic products jumps into the
CB field. Insiders have long know that Gen-
eral Electric has been doing quiet research
on the CB field—so it seems that the sales
experts at GE feel that CB is worth bother-
ing with. ’

GE has made their entry into CB with
two new hand held transceivers, for Part 15
(unlicensed) operation.

Externally, both models are similar—each
is about seven inches high, weighs slightly
more than one pound, has similar styling.
Operation is on any single channel and pow-
ered with penlight batteries.

Here are the main differences. The model

General Electric's Walkie-Talkie ot work

Y-7000 operates with about a two mile maxi-
mum range. It sells for $59.95 per pair.

The Y-7010 is the deluxe model, it goes
over the counter and on the air for $75.00,
but it flips out a signal over a three mile
range and may be operated from an opera-
tional AC power supply. Using two Y-7010
sets with the AC power supplies, you can
have a CB intercom in your home, even in
your home and a friend’s home anywhere
within the three-mile maximum range of the
units.

By the way, with these unlicensed units,
you don’t have to tow the mark with the
FCC's strict Part 95 (licensed S-watt station)
rules. You can gab for hours, work “skip,”
even play music! The only things (0 remem-
ber are that you can’t cause interference to
the 5-watt CB stations, as they have priority
use of the channels. Here's a hint: don’t
operate on any of the 5 watt channels, use
the so-called “radio control”” channels which
lie between the regular CB channels. The
radio-control people seldom use the channels
(they seem to favor CB channel 23, and will
shortly be moving to 75 MHz (mc.), at least
most of them). See if you can get crystals
for: 26.965, 27.045. 27.145, 27.195, 27.235,
27.245 MHz.

Hooked on a New Sky Hook. Here's a
nice looking piece of hardware from the
people at New-Tronics Corporation, 3455
Vega Avenue, Cleveland, Ohio 44113. Thing
is called the RTG-27 Hustler and it's “little,
it’s lovely, it's light,” to adapt an old quote
from AT&T.

Little means it’s a CB antenna with a total

(Continued on page 12)

Rap10-TV EXPERIMENTER



How To Get A $570 Stereo Recorder For $400

PERRIRN

t00d0i0 0

3
- 3 Motors ...
. olenoid Operated . ..
Die-cast Main-plate, Flywheel
& Capstan Shaft Housing

All-Solid-State Electronics ... Record
4-Track, Stereo-Mono, Sound-On-
Sound, Sound-With-Sound & Echo

Build The New Heathkit/Magnecord 1020!

You Save $170!
Thanks to Heath, you can now save $170 on the new
Magnecord 1020 protessional 4-Track Transistor Sterco
Tape Recorder by building it yourself. And the only
difference between this Heathkit version and the original
is the $170 you save (think of all the tape you can buy
with that!)
Protessional Recording Facilities
You can record “‘live” from microphones, or from aux-
iliary sources like tuners, phonographs, TV’s, cic,, and
playback . .. in 4-track sterco or mono at either 7%z or
3% ips. And you can make sound-on-sound, and sound-
with-sound (mixing) recordings, or create interesting ccho
eftects.
Professional Tape Transport
The tape transpert is powered by 3 separate motors . . .
a hysteresis synchronous capstan motor for constant,
accurate speed, and two split-capacitor types to drive
the reels. And with the push button controls, you can
change operation instantly with just a touch of a button.
Compliance arms insure correct tape tension.
The fail-safe brakes, tape gate and pressure roller are
solenoid operated for instant, gentle stops. And when the
tape runs out, an automatic switch shuts oft all motors
and retracts the pressure roller.

3 Professional Tape Heads
Silectable ‘% track case, record and play. Removable
shields afford double protection aganst external magnetic
fields. Snap-mounted head covers provide easy access
for cleaning and de-magnetizing. And for quick, accurate
editing, there are center-line marks.

FREE!

World’s Largest Kit Catalog!

HEATH COMPANY, Dept. 1910,
Benton Harbor, Michigan 49022

O Enclosed is §

108 pages! Describe this and over 250
kits in stereo/hi-fi, color TV, organs,
ham, test, €B, marine, home & hobby.
Mait coupon, or write Heath Company,
Benton Harbor, Michigan 49022.

Name
Address

City

]
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|

|

|

l Please send model (s)

= [ Please send FREE Heathkit Catalog.
|

|

|

|

Prices &?pecnficatio;s subject to change without notice.

Other Professional Features

All parts mount on a thick, die-cast mainplate that won't
warp, reduces wear, provides rigid support and align-
ment. Two V. U. meiers for visual monitoring of signal
levels from tape or source. Front pancl inputs and out-
puts for microphones and headphones. Digital counter
with push-button reset. Low impedance emitter-follower
outputs deliver 500 millivolts or more to amplifier inputs.
Individual gain controls for each channel. And a 21
transistor, 4 diode circuit for cool, instant operation,
and long life.

Famous Heathkit Know-How Speeds Assembly
Simple step-by-step instructions and giant picorials guide
you every step of the way. And to make construction
even casier, the connecting wires and shielded cables are
precut, stripped and marked . . . even the connectors are
installed where necessary; just plug them in! You just
wire two circuit boards and mount the transport com-
ponents. Total assembly time is around 25 hours!

Order yours now!

Kit AD-16, deck & electronics, 45 Ibs. $399.50
ADA-16-1, walnut base, 81bs............ .. ........ $19.95
ADA-16-2, adapter ring for cabinet or wall mount.,

21 Ibs. $4.75
ADA-16-3, slides (combine with walnut base for

tape drawer), 7Ibs.. . .o $9.95

, plus shipping.

State Zip_

HF-193 1
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Good starting point for any
performance worth recording. ..

Sonotone full fidelity
microphones

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

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

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

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

phone at your hi-fi dealer. Or write to
[.4

SONOTONE
audio products

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

EXPORT: SINGER PRODS. CO., INC, N. Y. C,
CABLE: EXREGNIS; N, Y.
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Continued from page 10

New-Tronics
Model RTG-27
Hustler Antenna

height of only 25 inches, and just in case you
don’t do well in the cipherin’ department,
that's two feet (give or take an inch). This
means that your Hustler equipped car will
now be able to get into the family garage,
into automatic car washes, and cease being a
menace to low flying planes or high flying
butterflies.

The antenna comes complete with a

| chrome plated split-ball at its base, which

in turn is mounted on a heavy gauge chrome
plated steel gutter clamp. This means that if
your car has a rain gutter, all it takes is a
screw driver and 5 minutes between unpack-
ing and yakking—almost “instant CB,” mo-
bile style.

You can peak the Hustler for maximum
efficiency on your favorite channel, and
then lock it into the peaked position. A
spring at the base of the antenna is given as
extra protection—just in case you should
hit something, despite the shortened length
of the antenna. It even comes complete with
12 feet of 52-ohm coax, tipped off with a
soldered on connector. Everything you need
for mobile operation, except the rig itself.
Price is $12.95!

Push Me Daddy, 9 to the Bar! That's
what youw’ll be singing with the new Raytel
TWR-9 base station super-fantastic dream
rig. This transceiver has so many new things
(new to the CB world, that is) incorporated,
that we hardly know where to begin.

For one thing, it has a walnut veneer trim
on the front panel. It does not have a mi-
crophone, because the mike is built into the
set -itself, and aimed in the direction of the

(Continued on page 123)
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HOME LABORATORY EQUIPMENT !
~ YQURS TO KEEP!

PREPARE AT HOME

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

RESIDENT SCHOOL

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

PLACEMENT SERVICE

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

Men 18-45, start preparing NOW for this vast opportunity field. = J “3
Soon you shouid be ready for DeVry's valuable employment help! 4

DeVRY TECHNICAL INSTITUTE
4141 Belmont Avenue, Chicago, I, 60641 Dept. RTE-8-W

Please give me your two free booklets, *‘Pocket Guide to Real
Earnings.” and "Electronics In Space Yravel”; aiso include detais

- on how to prepare for a career in Electronics. | am interested w
=l the following opportunity fields (check one or more):
Iﬁ ]

No Advariced

Education or Free
Previous Technical

{0 Space & Missile Electronics {0 Communications

N {1 Television and Radio {0 Computers

Experlence Needed Send coupon {3 Microwaves {0 Broadcasting
to Get Started O Radar O Industrial Electronics
R el desirop ot for these two 7 {3 Automation Electronics {3 Electronic Control
ceed are more important! DeVry factual book- 'hwni.’ Name. L Age LN
guides you every step of the way 1 ./]j
toward success. lets NOW! | Addrase I Apt

n Zip

- i City_ - State.. —__Code
DEVRY TEC H N !CA L I N S-l ITUTE {1 Check here if you are under 16 years of age.
4141 Belmont Avenue ] Chicago, lllinois 60641 HOME STUDY AND RESIDENT SCHOOL TRAINING

2103 AVAILABLE IN CANADA

Accredited Member of National Home Study Council
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BOOKMARK

BY BOOKWORM

[0 O The ol’ Bookworm has to take up a bit
more space in this issue of RADIO-TV EX-
PERIMENTER because he has so many
goodies to chat about. So, thanks for the space,
Editor, and away we go. . . .

[ [O Great Text. Basic Electronics for Scien-
tists has been written to provide the scientist
and engineer, particularly the non-electrical-
with a basic understanding of electronic devices
and circuits. The volume is authored by James
J. Brophy, Vice President, IIT Research In-
stitute

The book begins with basic dc circuit theory,
so that the treatment is completely self-con-
tained. Topics covered include ac circuit
theories, vacuum tubes and transistors, and
other semiconductor devices.

Hard cover
471 pages
$12.75

Also included is a chapter on digital circuits,
and both analog and digital computers are dis-
cussed. Wherever appropriate, electronic in-
strument circuits are used as examples, and all
modern instrumental approaches are presented.
Emphasis is on electronic instruments rather
than communications as commonly found in
electrical engineering books.

Basic Electronics for Scientists is an excellent
review book for the skilled technician who has
learned his electronics in dribs and drabs
through the years as well as those who have
learned much but need some of the gaps filled
in. Published by the McGraw-Hill Book Com-
pany, this text is obtainable at most book stores
or by writing directly to the publisher at 330
West 42nd Street, New York, New York.

[1 ] Color TV De-Pooping. The advent of color
TV has resulted in receivers employing more
vacuum tubes than the black and white sets and
it has also meant the introduciiun of more so-
phisticated circuits requiring special test equip-

ment to locate and cure color troubles.

One factor has not changed. The tubes used
in color TV are subject to the same troubles as
those in the black and white sets and tube
troubles amount to over 80 per cent of the
faults which occur in any television set. In the
case of the color TV set. tube troubles have
been greatly increased due merely to the in-
crease in the number of tubes in the color TV
receiver.

Up to the present time, very little has been
done to help the serviceman in locating faulty
tubes in color sets. As a matter of fact, color
set manufacturers added to the difficulty by in-
troducing new names to describe tube functions
and in too many instances have not standard-
ized the use of these names although the circuits
of all the leading color TV sets bear a very close
resemblance to each other. As a result a tube
having an identical function, may have different
names.

A new booklet, Color TV-Magic Fault Finder
by H. G. Cisin, has devised a novel system of
standardizing the designation of tube functions
whereby the tubes in all color TV sets regardless
of make or model can be coded according to
tube functions. As a result, the locating of de-
fective tubes is speeded up and becomes almost
automatic. Actually, the new system outlined
in this book is so simplified, that a faulty tube
can be located without knowledge of color TV
theory, thus making it easier for TV servicemen
to get started in color set servicing. A table
of troubles due to misadjustments has been in-
cluded and this should be of help where tube
troubles are not indicated. Color-TV-Magic
Fault Finder is published by Harry G. Cisin,
Publisher, Amagansett, L. I., New York.

TROUBLE WOICATING
TUBE LOCATION GUIDES

tor WIDH[DS;V:OL‘OI TV Mo Sof' cover
ol o 69 pages
$2.00

(Continued on page 16)
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IN3 HEP

FROM MOTOROLA

FIELD EFFECT TRANSISTOR an:
INTEGRATED CIRCUIT PROJECTS

Mctorola’s HEP program provides you with the latest in quality semiconductors and offers
praven projects incorporating these new devices. These project books, prepared for beginner
and expert, contain easy-to-follow text and illustrations that make construction as easy as
“electronics by the numbers.” These books open new vistas for using semiconductors in test
equipment, computers, musical instnunents and fun circuits.

The first Integrated Circuit Project
Book for hobbyist and experiment-
ers contains =ight chapters, 96 pages,
including a basic introduction to
integrated circuits. Build your own
completely portable square wave
generator featuring a 10 nanosecond
rise time, and frequency response
from 6 Hz to 60 kHz in four ranges.
For fun yeu can build an I/C
4-octave organ with separate voicing
controls. Other projects include a
glidetone, binary computer, oscilla-
tor, electronic string guitar ete.

Price sl.nu

Ten chapters, including a basic
description on semiconductor fun-
damentals. Projects include a regu-
lated power supply, intercom, motor
speed control, 6-meter converter,
minifi amplifier. signal generator
and other circuits. Price $ 50

Another HEP first —a project book
full of circuits utilizing the field
effect transistor (FET), 96 pages.
Projects include a high impedance
DC Voltmeter (22 mega-ochms) with
a scale of accuracy of +2% that re-
quires no rezeroing when changing
ranges; a four-input audio-mixer
with a flat frequency response of
20Hz to over 100kHz, as well as such
projects as a timer, crystal calibra-
tor, vibrato preamp etc. Price $] uu

On sale et all Motorola HEP [ranchised outlets, the books are also available by sending the coupon below,
with the nppropriate amount, plus 10 cents for handling, to HEP, Box 955, Phoenix, Arizona 85001.

P ——— I I R e T T

Gentlemen :

Please send the following HEP project books:

0 Integrated Circuit Projects F'rom Motorola ... ... $1.10
1 Field Effect Transistor Projects . ...............$L10
[ Solid-State Projects From Motorola .. .......... $ .60

Enclosed is_ .

DEPT. TVE106
BOX 955,
PHOENIX, ARIZ.
85001
MOTOROLA
Semiconductor Name
Products Inc. Address_______
City
State_

OcTOBER-NOVEMBER, 1966

_ Zip code._
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Fill In coupon for.a FREE One Year Subscrip-
tion to OLSON ELECTRONICS’ Fantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,

Tools, Stereo Amps, Tuners, €B, and other Val-

ves. Cradit plan available.

NAME
ADDRESS.
CItY. ZONE___STATE.

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

OLSON ELECTRONICS

INCORPORATED

481 S. Forge Street Akron, Ohio 44308

I CAC
]

ICED

A only 69¢

BUY IT AT RADIO-TV
 PARTS STORES

e

g - i L i - |
NULTICORE SALES CORP,, WESTBURY, N.Y. 11591

18

9-CORE

Bookmark

|

OO Q. Guide. The new RCA Transistor Man-
ual (SC-12) is expanded by more than 20 per
cent to a total of 480 information-packed pages
as compared to its previous edition. The man-

LIEYENL
oomang

(¥]-|i o]
-] V]e

RCA

frangistor
mantia

Soft cover
480 pages
$1.50

ual contains new easy-to-read text on semi-
conductor devices and applications not covered
in previous editions, a “streamlined” data sec-
tion with more extensive data on active tran-
sistors, up-to-date transistor selection charts,
information on military-specification types and
on mounting hardware, and a revised circuits
section including descriptive writeups of cir-
cuit functions and operation. The manual is
intended for use by designers, students, hobby-
ists, and others interested in the dynamic field
of semiconductor devices.

A new feature of the manual is the inclusion
of a descriptive writeup for each circuit to ex-
plain the over-all operation and the functions
of the individual stages. This expanded and re-
vised section contains more than 40 circuits,
complete with parts lists. Included are port-
able, automobile, and ac/dc radio receivers;
AM/FM radio receivers; a three-band radio re-
ceiver; an FM tuner and an FM stereo multi-
plex adapter; a preamplifier for phono, FM, or
tape pickup; audio power amplifiers with power
outputs from 10 to 70 watts; stereo amplifiers
with outputs from 1 to 15 watts per channel;
CB and CW transmitters; crystal and power
oscillators; a grid-dip meter; a code-practice
oscillator; an electronic keyer; a power supply
for amateur transmitters; series-and-shunt-type
voltage regulators; a “light minder” for auto-
mobiles; battery chargers; a universal motor
speed control (which can also be used as a
light dimmer); a speed control for model trains
and race cars; an electronic timer; an electronic
heat control with a “ready” light; an integral-
cycle ratio power control; a servo amplifier; an
ac voltmeter; a shift register or ring counter;
astable and bistable multivibrators; and a light
flasher.

Copies of the RCA Transistor Manual (SC-
12) may be obtained from RCA Distributors,
or by sending $1.50 to Commercial Engineer-

RADI0-TV EXPERIMENTER



ing, Dept. RTV, RCA Electronic Components
and Devices, Harrison, New Jersey 07029.

(0[] For the Beginner. Learning by doing is
one of the best ways to study any subject.
Audel's Practical Science Projects in Electricity-
Electronics, by Edward M. Noll, enables the
reader to do just that while learning about the
wonderful science of electronics. The purpose
of this book is twofold: to show basic electrical
and electronics principles through simple proj-
ects and demonstrations, and to help the reader
develop practical construction and testing skills.
Information is given on the step-by-step con-
struction of a radio-frequency amplifier, which
along with higher-powered audio amplifier,
permits the reader to use signals derived from
various types of tuners and detectors. The book
teaches feedback, oscillation, modulation, detec-
tion, and the reception of code signals. Every
chapter contains sufficient text material to ex-
plain what happens in each of the demonstra-
tions.

All of the projects are designed to be both
useful and educational; and they can be con-
structed from inexpensive, readily available
parts. For those interested in pursuing amateur
radio as a hobby, material has been included
on the construction and use of a code practice
oscillator. This book will not only permit you
to perform interesting experiments, it will also
help you learn electrical and electronic funda-
mentals in the easiest and most enjoyable way.
Practical Science Projects in Electricity-Elec-
tronics is available from bookstores throughout
the country or from Theo. Audel & Company,
Dept. RT, Indianapolis, Indiana 46206. This
480 page text costs only $4.95. ]

BECOME A RADIO TECHNICIAN
For ONLY $26.95

BUILD 20 RADIO
CIRCUITS AT HOME

with the New
Progressive Radio "Edu-Kit"'®
ALL Guaranfeed fo Workl

A COMPLETE HOME RADIO COURSE

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

® No Knowledge of Radio Necessary
® No Additional Parts or Tools Needed Training Electronics
® Excellent Background for TV Technicians Since 194

WHAT THE “EDU-KIT"” OFFERS YQU

e ¢“Edu-Kit"* offers You nn outstanding PRACTICAL HOME
rice. You will learn radio
theory, construction and servlclni. ou will learn how to build
radios, using regulsr schematles; how to solder and wire in a pros
fessional manner; how to serviee and trouble-shoot radlos. You wili
learn how to work with punched metal chassls as well as the new
Printed Clreult chassls. You will learn the principles of RF and AP
amplifiers and osclllators, detectors, rectifiers, test equlpment.
You wiil learn and practice code, uslin, e Progressive Code 01
ciliator. You will build 20 Recelver, Transmitter, Code Osclliator,
Signal Tracer, Square Wave Generator, Ampl‘ﬂer and igna
Injector eircults, and learn how to erate them. You wiil recelve
an excellent background for TV. In rief, you will Teceive a bssle
educa’lon in Electronics and Radlo. worth many times the small
brice you pay, only $26.95 complets.

PROGRESSIVE
TEACHING METHOD

The Progressive Radlo ‘‘Edu-
Kii** is the foremost education-
al radlo kit in the world, and is

only

1596%

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

THE KIT FOR
EVERYONE

You do not neea the slighteat
background In radlo or selence

universally sccepted as the | and old., schools and ¢lubs, by
standard in the field of electron- rmes o Personnel and
ics training. The ‘' -Kit'* | Veterans Administration for

ses the dern educational | tralning and rehabilitation.
i " One of

u; mo.

grinclplo of ‘‘Learn by Doing.’
‘ou begin by building a simpie
radijo. Gradually, in a progres-
sive manner, and a
rate. you n t

vanced multi-tube radlo circuits.
learn Mmore advanced theory and
technlques, and do work Ilke a
I} 1] 1_radlo techniel
‘;neu circuitd operate on your

the most important
nspects of the ‘'Edu-Kit' is the
Consullation Service which we
provide. We welcome students
to send us their problems,
whether related to any of the
material covered in the *“‘Edu.
Kit'* course, or encountered In
other experlences in the feld

regular AC or DC house current.

of electronles.

THE *“EDU.KIT” IS COMPLETE

You will recelve all parts and instructions necessary to bulld
20 different radlo and electronie circults, «ach rantee 0 npat-
ate. Our kits contaip tubes, tube sockets, var able, electrolytie.
mica. ccramic and paper dielectric condensers, resistors, tie strips.
cvils, hardware, tubing, punched metal chassis, Instruction Man-
uals. hook-up wire, solder, solenlum rectifiers, volume controls,
switchey, ete. In addition, you receive Printed Circuit materials,
including Printed Clreuit Chassls, special tube sockets, hardware
and instructions, You slso recelve a useful set of tools, pliers.
cutters, professional electric soldering iron, &nd a _self.powered,
dynamic Radio and Electronics Tester. The “‘Edu-Kit'* also in-
ciudes Code instructions and the Progressive Code Osclllator. You
Will also receive lessons for servicing with the Progressive Signal
Tracer and the Progressive Signal Injector, a High Fidelity Guide,
FCC Amateur !.icense Training, and & Quiz Book.

All parts. cwinponents, etc., of the *‘Edu-Kit*' are 1009% uncon:
ditionally guaranteed, brand new, carefully selected, tested and
maiched. Everything is yours to Keep. The compiete |
practical bome Radio and Electronles course is only $26.93.

TROUBLE-SHOOTING LESSONS

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

FREE EXTRAS
® Sot of Tools ® Radio Book ¢ Radio and Electronics Tester
e Electric Soldering iron ® Pliers-Cutters @ Tester Instruc-
tion Book @ Hi-Fi Book ® TV Book @ Quiz Book ® Member-
ship in Radlo-TV Club: Consdltation Service ® FCC Amateur
License Training @ Printed Circuitry @ Cortificate of Merit
e Valuabie Discount Card

rem o o == NGONDITIONAL MONKY-BACK GUARANTERE- === == =

ORDER FROM AD:-RECEIVE FREE RONUS
RADIO & TV PARTS JACKPOT WORTH Si1s

0 “Edu-Kit'* Postpaid. Enclased full payment of $26.93.
sggu-Kit'' €.0.D. | will pay $26.95 plus postage.

IB send me FREK sdditional information describing ‘‘Edu-Kit.'

Name ......

lAddl’C‘l

IR 5 5 |
“It is weather like this that makes me I PROGRESSIVE “EDU-KITS” INC. I

glad | have my gear well groundedl’ hlab Broadway Dept. 638NN Hewlett, N. Y. 11557,
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NEW | scR cAPACITIVE DISCHARGE
FURY XII

ELECTRONIC' AUTO IGNITION SﬁSTtlf

Kit or Assembled!

' SATISFACTION

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

\MICRO WITs iNC,

VERY BEST. FURY XIl| costs a
little more but we ADD QUALITY
rather than CUT COST !!1!
FURY X1 Kit.....on.s e $ 39.95
FURY XI| Assembled..... $ 59.95
_________________ i
: MICRO-KITS, INC. '
1900 Crest Drive, Eugene, Ore. |
b1 ENCLOSE $39.95 for kit. !
] 1 enclose $59.95 asssio |
I name ADDRESS |
] cITY STATE |

Get Your

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

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

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

(2) Electroniecs Engineering Technology
(leading to the Associule in Science in
Electronics Engineering degree)

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

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

Write or phone any one of our locations listed

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

Grantham School of Electronics
Dept. R-6

1505 N. Western Ave., Hollywood, Cal. 90027

(Phone: HO 9-7878)
408 Marion Street, Seattle, Wash. 9810

(Phone: MA 2-7227) .

818-18th St.,, NW, Washington, D.C. 20006
(Phone: 298-7460)
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NEW PRODVCT

In-Line Preamps

Two, new, high-gain audio preamplifiers, de-
signed for internal DC power operation, have
been introduced by Switchcrafl. Called “Mix-
Amps,” these miniature transislorized devices
provide uniform gain ‘across the audio fre-
quency range and are particularly suited for
increasing outputl of low level microphones and
reducing high frequency response loss in long
microphone cable runs. These devices are also
valuable for impedance malching and fixed gain
applications, and, particularly, for boosting low
level outputs of attenuating networks and pads.

Both “Mix-Amps.” Model 503 and 504 have
uniform response (+ 1 dh) across the audio fre-
quency spectrum from 20 to 20,000 Hz (cps).
An impedance swilch allows selection of
“LOW” impedance output (2000 ohms) with
25 db gain and a “HI” impedance output (35,-
000 ohms) with 6 db gain. The “Mix-Amp”
has a separate on-off swiich, and a standard
AA penlite cell provides up 10 1000 hours or
more ol operating time.

A high signal-to-noise (S/N) ratio may be
assured for long wiring and cabling runs when
“Mix-Amps” are used. Connecting “Mix-Amps”
close 1o electrical sources (microphones, signal
generators, audio transducers, etc.) provides
immediate amplification so that interference
(induced hum and noise) will have greatly re-
duced eflect on the audio signals. For labora-
tory applications, (est cquipment, experimental
circuits, atltenuating networks such as T-pads
and L-pads and other low level signal devices,
‘Mix-Amps” offer the immediate solution (o the

=

HIGH-FIDELITY
AMATEVR RADIO
SHORT WAVE
RECORDERS
GIMMICKS
GADGETS

Rap10-TV EXPERIMENTER



need for a well-shielded, linear, audio amplifica-
tion device.

Model 503 “Mix-Amp” accepts standard Y4”
phone plug. Amplified output is connected
through a molded 12” 2-conductor cable to a
“Tini-Plug.” A Model 364A adapter plug is in-
cluded to convert the output connector to a
standard, 2-conductor phone plug, and a sjze

“ E E\I\
\ \ ‘\’
Switchcraft Mix-Amps 503 (left) & 504 (right)

AA dry cell is also included. The metal pre-
amp housing is finished in attractive metallic-
tan color and provides complete clectrical
shielding for all internal circuits. Model 504
has the same design features except the output
plug is a long-shouldered, standard phone plug
which may be used for all normal connections
and for equipment with recessed jacks.

List price for Model 503 is $16.50 and for
the Model 504, $14.50. For complete specifica-
tion details- write to Switchcraft, Inc., Dept.
RTV, 5555 North Elston Avenue, Chicago, Illi-
nois 60630 and ask for free New Product Bulle-
tin No. 159.

Background Music-Paging System

An easy-to-install, easy-to-operate Ampli-Vox
system makes it possible for even the smallest
plants, stores, and offices to enjoy the many
benefits of pleasant background music. Perma-
Power's new Ampli-Vox Model S-410 provides

@

Mt

Perma Power's Amp/l Vox Mode/ S-410

YOUR NE
COPY IS
WAITING

OcToBER-NOVEMBER, 1966

FREE! For fun and pride in assembly, for long
years of pleasure and performance, for new ad-
ventures in creative electronics mail the coupon
below and get Conar’s brand new catalog of
quality do-it-yourself and assembled kits and
equipment. Read about items from TV set kits
to transistor radios . . .

. from tube testers to tools. And every item
in the Conar catalog is backed by a no-nonsense,
no-loopholes,
yourself why Conar, a division of National Radio

] Institute, is about the

fastest growing entry

in the quality kit and
equipment business.

BN MAIL THIS COUPON NOW NN

from VTVM’s to scopes

money-back guarantee! See for

CONAR

CONAR L
3939 Wisconsin Ave., Washington, D.C. 20016

Please send me your new catalog.

Name
Address

. Zip
City. State Code
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With H. G. Cisin’'s New "COLOR
TV MAGIC FAULT FINDER™

Withont experience, this suaranteed new method of servicing
Color T\ sets enables you to locate faulty tubes as rapidly as an
expert, NO THEORY—NO MATH—NO CONFUSING TECH-
NICAL TERMS. Tihie most valuable aid to color TV servicing
ever written. 80% of Color TV troubles are due to defective
tuim-s. This copyrighted new method pin-polnts faulty tubes in
minutes.

Over 100 “"had tube’’ symptems actually direct Fou to the cause
of the trouble. 1n addition a special section lists over 90 irouble
symptoms due to misadjustments. Copyrighted TROUBLE INDI-
CATING TUBE LOCATION GUIDES for hundreds of TV
models, show the exact location of each tube In the set. us well
as the commercial tube 1ype to simplify replacement PLUS the
trouble symptoms to expect when any tube goes “'bad,”’ Tube
guides include leading makes of color TV gets from Admiral to
Zenith.

Qet started in this rapidly expamding. protitable field of Color
TV servicing. Be a color TV diagnostician. Increase vour
present earnings. Open your own profitable husiness.

1. G. Cisin, 1he author is the inveuntor of the ac-de miduet
radio. Jle licensed RCA. ATXT, ete. lle has also trained
thousands of lechniclans, new owning (helr Own prosperous TV
service orzanizations er halding responsible TV positions. Tiis
years of experience are embodied in this remarkable new hook.

Guaranteed Money Back in 5 days if not satisfied!

ABSOLUTELY FREE with each order. Cisin's “TV s
PIX GUIDE & TV TERMS.,” which sells sepa-
rately for $1.00. ACT NOW._gel (w0 Looks post-

Post-
pald at cost of only one! -

paid

RUSH COUPON NOW!

H. G. CIS!N, Consulting Engineer—Dept. RT-7
: Amagansett, N Y. 11930

i Enclosed find $2.00. Rush Color TV Magic Faull Finder and
¢ free TV Pix Guide & TV Terms.

. State. . ...

7 x 50
BINOCULARS

A magnificent hand-held bin-
ocular—the Navy's finest—
made by Bausch & Lomb.
UNUSED, coated. 7x magni-
fication, 50-mm. objectives,
7.1-mm.-diameter exit pupil,
relative brightness 50.4. Un-
excelled for sea and shore
use. You own the finest
when you own one of these! Current B&L price, $274.50.
Complete with case, straps, snap-on filter. Our price,

$95.00
SEQUENCE
CAMERA

Perfect for many appli-
cations around the labo-
ratory or observatory!
Use for time-lapse pho-
tography or for moni-
toring meters or other
devices. We offer the
complete camera body
with lens and film magazine. Wide-angle lens, 13-inch
focus, /2.3, with stops to f/16. 24-volt operation, takes
sequence shots on 35-mm. 100-foot roll film. Recording
chamber permits identification of each frame with se-
quence number and data on card insert. The applications
of this unit are limited only by your Imagination. Origi-
nally made for recording the display on an oscilloscope,
this camera will give you a permanent record of any
changing phenomenon. Condition excellent. Shipping
wt. approx. 23 |bs. $75.00

MESHNA - ALLERTON ST. - LYNN MASS. 01904
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New Products

fine music reproduction; and. of utmost impor-
tance for commercial and industrial usage, does
not interfere with paging. The amplifier of the
Model S-410 permits the convenient adjustment
of background music volume level and paging
volume level sepurately. The message comes
through clearly, with no loss of music program
continuity.

The Ampli-Vox Model $-410 is a complete
package, including an all-transistor amplifier,
two loudspeakers, and a paging microphone.
Any music source—tape recorder, phonograph,
FM or AM tuner or radio—can be used with
the Ampli-Vox system. The system is easy 10
install (without any tools), and any receptionist
or switchboard operator can use it without spe-
cial training. The transistor design provides
much greater dependability than can be
achieved with tube-type units, as well as instant
performance with no wait while tubes warm up.
Transistors also result in an amplifier compact
enough 1o fit in a desk drawer! The audio am-
plifier is rated at 35 watts, E.LLA. music power,
50 watts peak. For paging convenience, the
desk microphone has a push-to-talk button and
a plug-in cable. Manufacturers suggested ner
price is $189.95.

Detailed literature on the new system is avail-
able from the manufacturer, Perma-Power
Company, 5740 North Tripp Avenue, Chicago,
1llinois 60646. Ampli-Vox products are avail-
able everywhere in the United States and Can-
ada. through electronic parts distributors, sound
specialists, and similar outlets.

Furniture Styled
Communications Consoles & Desks

A handsome and practical line of walnut
communications consoles and desks have been
offered by Design Industries, Inc., to house
amateur radio equipment. Both console and
desk feature fine furniture styling and are espe-
cially designed to bring amateur radio equip-
ment out of attics, garages and basements and
into the living room. When not in use, the con-
sole looks like a small organ or attractive desk.
Its walnut finish and simple design complement
any decor. Although originally designed for the
ham, CB’ers and SWL’s will find the units
equally attractive.

Equipment is neatly flush-mounted in a dura-
ble white formica panel for easy operation. The
door folds down to provide a roomy, scratch-
proof formica work surface. The usual tangle
of wires amid an assortment of boxes is gone.
All the communications equipment fits neatly
into the console. Precision cut-outs are avail-
able for most manufacturer's equipment and the
front panel is easily removable for future equip-
ment changes. Each console door has a piano

Rap10-TV EXPERIMENTER



Ambassador Communications Console, Walnut—

$395.00

Diplomat Communications Desk, Walnut—$139.95

hinge for durability and a lock to protect equip-
ment when not in use. The console moves eas-
ily on heavy-duty casters.

A natural chimney is provided to pass air
through all equipment and there is easy access
to tubes and body of each piece of equipment
for adjustmerts and maintenance.

In addition to consoles, Design Industries of-
fers a budget-priced walnut communications
desk that groups all amateur equipment neatly
on its top. It features a tilted work surface to
hold equipment at just the proper operating
angle. A cable trough along the rear of the
desk leaves the top uncluttered for easy oper-
ating. Collins, R. L. Drake, Galaxy, Halli-
crafters, and most other modern equipment fits
the desk. Three drawers provide ample storage |
room. The desk’s simple styling and beautiful
walnut finish fit right in any room setting.

Additional information on either custom
communications consoles or communications |
desks is available from Design Industries, Inc.,
Dept. RTV, P.O. Box 19406, Dallas, Texas
75219.

Sine-Squars Wave Generator

A new, professional quality AF sine-square
wave generator. the Model 636, has been added
to the “Green Line” of electronic test instru- |
ments manufactured by Precise Electronics. |
The Model 636 provides a complete source of
sine and square wave signals from 20 Hz (cps)
10 200 kHz (kc.). for a wide range of audio and
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now there are J
time & tool-saving
double duty sets .

New PS88 all-screwdriver set
rounds out Xcelite's popular,
compact convertible tool set line.
Handy midgets do double duty
when slipped into remarkable

hollow “piggyback” torque ampli- P§88 _
fier handle which provides the 5 slot tip,
3 Phillips

grip, reach and power of standard
drivers. Each set in a slim,

trim, see-thru plastic pocket case,
also usable as bench stand.

screwdrivers

PS7
2 slot tip,
2 Phillips

screwdrivers,
2 nutdrivers

PS120

10 color
coded nutdrivers

XCELITE INC. » 64 BANK ST., ORCHARD PARK, N. Y. 14127
Please send free literature N563.

I
I
|
I name
I
I
I
!

address_

state & zone

____________________ =

In Canada contact Charles W. Pointon. Ltd.
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= radio and hi-fi repairing. You'll find 2
-5 If you could avoid the expense of TV-REPAIR full of dollar-saving tips. an
. calling your repair man each time i Pick up your copy at your news- ;@
G your TV set “actedup’” you could | stand, or use the coupon. 4
© save a great deal of money. [ e S
4 : You'll find, in easy to understand ) 305 Park Ayenue/New York, N. Y. 10022 ‘;;
}é language, just how to align your color | 1 am enclosing $1, which includes postage %

i

AFSBARS

&

New Products

Precise Electronics Model 636
Sine-Square Wave Signal Generator

video testing, servicing, and experimental work.
The instrument is designed with one scale fre-
quency dial to simplify readings for both sine
and square wave outputs, and a smooth, dual-
function output control. Other notable features
of the Model 636 include: negligible distortion
and high stability of sine wave output; “Schmitt
Trigger” multivibrator and buffer provides iso-
lated optimum waveform square wave output;

negligible square wave tilt and fast rise time at
all square wave frequencies; extensive shielding
for minimum radiation pickup. For more in-
formation and specifications on the Model 636
as well as other Precise test equipment, write 1o
Precise Electronics, Division of Designatronics
Inc., 76 East Second St., Mineola, New York.

Auto Analyzer
for the Saturday Mechanic

A new solid-state universal self-powered en-
gine analyzer, the EICO Model 888, permits
the layman to electronically tune up and trou-
bleshoot all automotive and boat engines ex-
actly as do professional automotive technicians.
No technical knowledge or background is nec-
essary. EICO's exclusive “how to” manual lists
the idle speeds and the dwell angles for many
manua! and automatic transmissions in use to-
day. Makes no-never-mind whether the battery
voltage is 6 or 12 or the engine has 4, 6 or 8
cylinders with negative or positive ground—the
888 engine analyzer can do the job. It exactly
tests and checks the total electrical/ignition sys-
tem including: storage battery; generator; alter-
nator; voltage regulator; alternator diodes;
starter; starter solenoid; distributor; points; con-
denser; ignition coil; spark plugs; dwell angle;
carburetor; fuses; bulbs; switches, accessories;
all electrical wiring—sorry, no electric cigarette
lighters.

TV set; how to replace a picture |
tube; how to install a new antenna, |

I’lease mail me my

& handling charges.
TV-REPAIR.

personal copy of 1he new

<> or even a TV tower. These are just Nale T P
<3 some of the features in the new t
75 Fall/Winter TV-REPAIR. | Address >
i And the editors haven't forgotten - et . i
=7 W i

S
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EICO Model 888 Auto Anclyzer

Not a “compromise” design but rather an al/-
professional unit, the 888’s solid-state circuitry
includes a transistorized Schmitt trigger pulse
counter, and calibration and adjust controls for
“RPM” and “Ohms” tests. Its 6-inch D’Arson-
val meter reads out: Volis, Engine RPM, Dwell
Angle, Amperes, Ohms, Spark Output, Diode/
Leakage. Compact (53%"H. 11%"W, 5"D).
portable (6 Ibs.). self-powered (4 “D” batteries
supplied). the user may take it into car or boat
for actual car-running, boat-running tests—no
line cord to tie you down to an outlet. In kit
form, cost is only $44.95—wired, it's $59.95.
Want more spzcs? Write to EICO Electronic
Instrument Co., Inc.,, Dept. RTV, 131-01 39th
Avenue, Flushing, N. Y. 11352.

VOM-Pro Model

Triplett’s new portable volt-ohm-milliam-
meter, Model 530-APLK, has a transistorized
switching circuit that guards against accidental
burn-outs, provides comprehensive overload
protection and virtually eliminates bent point-
ers, burned out resistors, shunts and coils, and
‘changes in accuracy due to overheating. Great
for the hobbyist who is most likely to fritz a
meter.

Featuring high sensitivity of 20,000-ohms-

-

i

Tripletf Model 630-APLK YOM
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* Burnout Proof

FROM

NEWA[!IED

kenight- kit
Taut-Band VOM

* Highly Dependable, Rugged -
Taut-Band Meter Movement [‘“’I

Assures Repeat-ability s 2
of Readings I

* Total of 55 Ranges . . . W G
Starts as low as .8 VOC A o

Full Scale for Accurate
Transistor Work

Movement—No Damage
to Movement Possible,
Even with 1000
Times Overload

® Mirrored Scale undm

Knife-Edged Pointer ity TS $3995
Eliminate Parallax Errors—  Batteries

Assures Accurate Readings

Here in an easy-to-build kit, at a surprisingly-low
rice, is a 20,000 ohms-per-volt VOM with a
urnout-proof movement.

Covers 55 ranges for reading AC and DC volts,
resistance, DC current, decibels—with a switch
that virtually doubles the ranges. The perfect
instrument for testing radio and TV sets, hi-fi
components, appliances, motors, house wiring, etc.
Compact 634x514x33{” unit. Complete with bat-
teries, test leads, assembly manual for only $39.95.
And backed by this unique money-back guarantee
. . . exclusive in the industry:

KNIGHT-KIT GUARANTEE

Build o Knight-Kit in occordance with our
easy-to-follow instructions, When you hove
completely assembled the kit, you must be
satisfied or we will return your money, less
transportation charges, under the Allied
guarantee of satisfaction. ALLIED RADIO

Om |

PN N@ONEP»

Rush coupon today for full details and Special
Introductory Offer.

ALLIED RADIO, Knight-Kit Div.

| Dept. 20-KK, P.O. Box 4398, Chicago, IIl. 60680 |
I Please rush full details and Special Introductory l
l Offer on the new Knight-Kit Taut-Band VOM. l
| Name_ S I
| PLEASE PRINT ,
I Address l
l;Ciry.




ELECTRONIC
TECHNICIANS:

Raise your professional standing and pre-
pare for promotion! Win your diploma in

ENGINEERING MATHEMATICS
from the Indiana Home Study Institute

We are proud to announce two greal new COurses
in Engineering Mathematics for the electronics
industry.

These unusual courses are the result of many
years of study and thought by the President of
Indiana Home Study, who has personally lectured
in the classtoom to rhousands of men, from all
walks of life, on mathematics, and electrical and
electronic engineering.

You will have 1o see Lhe lessons 10 appreciate
them!

NOW you can master engineering mathemalics,
and actually enjoy doing it!

WE Ang THIS SURE: you sign no contracts—
you order your lessons on a money-back guaraniee.

In plain language, if you aren’t satisfied you don’t
pay, and there are no strings attached.

Write today for more information and your out-
line of courses.

You have nothing to lose, and everything to gain!

The INDIANA Home Study Institute

Dept. RT-10, P.O. Box 1189, Panama City, Fla. 32401

Tapé this ad to the back of y_our TV or Radio Set

RECEIVING T U E S

e ALL BRAND-NEW, First Quality. All
Types Available. e Orders Shipped First
Class Same Day Rec'd. e Unconditionally
Guaranteed. e 24 Month Warranty.
Send $1 for ea. tube + 50c. postage &
handling of entire order. FREE: Write
for ‘‘do-it-yourself’”” TV Test Chart and
Tube List to Dept. RTVE-1066

UNIVERSAL TUBE CO. Ozone Park, N. Y. 11417

FRANCHISE OPPORTUNITY: Universal Tube Co. can set
you up in your own highly-profitable business as an Electron
Tube Distributor, with an exclusive territory. selling to appli-
ance dealers and/or servicemen. For full details write imme-
diately to Franchise Manager, address above.

B‘ World's ""BEST BUYS”
in GOV'T. SURPLUS
Electronic Equipment
FULL OF TOP QUALITY ITEMS—
Transmitters, Receivers, Power Supplies, Inverters,
Microphones, Filters, Meters, Cable, Keyers, Phones,
Antennas, Chokes, Dynamotors, Blowers, Switches, Test
Equipment, Headsets, Amplifiers, Converters, Control
Boxes, indicators, Handsets, etc., etc. SEND 25¢ (stamps

or coin) for CATALOG and receive 50¢ CREBIT on your
order. Address Dept. 32.

FAIR RADIO SALES

P.O. Box, 1105 +'LIMA, OHIO - 45802
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| per-volt DC and 5.000-ohms-per-volt AC, the
| VOM has an accuracy of +1-12% DC and
+3% AC with the unit on its back. The VOM
is usable with frequencies through 500 kHz
(kc.). A single, easy-to-read selector switch
minimizes chances of error when changing
ranges, and a mirror-backed scale insures accu-
racy by eliminating parallax.

Weighing $§ pounds, the meter is encased in
durable black molded plastic with a clear, un-
breakable plastic scale window and is 31149” by
52" by 7¥2" in size. The 630-APLK comes
with batteries, leather carrying handle, 50 inch
banana type leads and test prods with remov-
able alligator clips. A variety of leather carry-
ing cases and an accessory AC ammeter adapter
with long lead attachment are available for the
unit. Priced at $95 (user net). Write to Mar-
keting Department, Triplett Electrical Instru-
ment Company, Bluffton, Ohio 45817.

Power Tool for the
| Microminiature Workshop
| Let’s face it, you need a miniature power tool
for precision fine finishing jobs that pop up in
| your home workshop, hobby bench or on the
job. A tool designed for such jobs is the Micro
Miniature Workshop by Howard Industries.
This new miniature powerhouse tool (actually
kit) features streamlined design with a rugged
heavy duty plastic case that’s shaped for easier
handling and built for longer wear. cooler oper-
‘ ation. It is fully guaranteed for 2 years. In-
cluded with the new tool is a complete set of
\ micro accessories including sanding discs, bris-
| tle brushes, cut-off discs, mandrel, grinding
stones, buff, file, and drills. There are 24 at-
tachments in all. An instant action Wrenchless
Chuck allows quick, easy changing from one
tool accessory 1o another.
l Called “The Tool Of A 1001 Uses,” the ver-
satile new Micro Miniature Workshop cuts,
grinds, sands, polishes, burnishes, cleans, carves,
saws. drills and engraves. For the home crafts-
man or hobbyist it handles precision jobs faster,
more efficiently than hand tools . . . gives fin-
gertip ease in fine engraving. carving, cutting.
drilling, etc., with smooth, cool, vibration-free
operation. Also ideal for industrial applications,
it speeds through jobs like production debur-

Howard Industries Micro Miniature Workshop

Rap10-TV EXPERIMENTER



ring, industrial model building, pattern making, .
grinding of dies and molds. In the professions, Y t t b
its convenient shaped-to-the-hand-design and Ou can raln 0 e
easy operation make it ideal for jewelry polish- |
ing, fine calvmg on dental plates and a variety D J
of other pmcnsnon jobs. | a’n a'nno_yncer Or s
It is packaged in its own storage casc, with all Y K 3 Lyl

accessories, but also includes a convenient |
hanger hook for tool-rack placement. List price
is $34.50. Availahle nationally through hard-
ware and appliance dealers, or write to Howard
Industries, Dept. DP-1, Division of MSL Indus-
tries, Inc., Racine, Wisconsin 53404. |

Push-to-Talk Mike
Push-to-talk microphones for use with two- R’
way mobile, ship-to-shore, ham radio and sim- | FREE VOICE ANALYSIS
ilar applications are now available from Geloso.
Highly sensitive (1.2 mV/microbar) with a fre-
quency response of 80 10 12,000 Hz (cps), the
microphone has a positive-lock-action switch to
hold the circuit closed. A high impact rubber other broadcasting "'greats™ opens new horizons of
r q high pay and fame in your life. Train in our fully
case assures protection against shock and dam- | equipped studios or at home in your spare time.

Career Academy '‘reinforced learning' technique
based on principles developed at Harvard and
Columbia speeds training. Mail coupon today. No
obligation. Training studios located in major cities.

CAREER ACADEMY

825 North Jefferson Street, Milwaukee, Wis. 53202

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

Exciting new way to find out if you have the hidden
talent to train for a career in radio and TV broad-
casting. Urgent demand for qualified graduates.
Unique, nationally recognized course supervised
by John Cameron Swayze, Fran Aliison, and five

[
|
!
I
!
1
il
Geloso Push-to-Talk Microphone i :
|
!
I
|
|
|

(Models M-2, M-3 and M-40) Name Age
age. Two impedance models are available— Address
low, 250 ohms (No. M-2) and high, 45,000 City STite

ohms (No. M-3). Also available is a crystal | L. o oo e e 2 $32410:E08

high-impedance push-to-talk microphone (No. | — — — ———
M-40). Descriptive literiture and prices are

available from Audio Division, American Ge- THOUSANDS OF BARGAINS
loso Electronics, Inc., 251 Park Avenue South, TOP VALUES IN ELECTRONIC
New York, N. Y. 10010.

Transistors, Modules, Speakers, Stereo, HI-Fi,
Photo Cells and thousands of other Electronic Parts.

Educational Kits for Everyone Send for FER Batalogly
In a move to meet the needs of all age levels, ELECTRONIC DISTRIBUTORS INC.
Trans-Tek Manufacturing Co. has eXpanded S | | oer——yrmiseg — — — —— == o o e e m —

series of educational electronic kits. Two new
kits have been added to the company’s
SCHEMAT-A-KIT series, bringing the 1otal
of kits in this series to eight. Four of the Kkits
constitute the: “basic” Kits for the beginner and
the other four kits belong to the “advanccd”’
group for the more experienced experimenter.

Trans-Tek’s ability to add new Kkits to the
SCHEMAT -A-KIT series is an innovation
which is described as the “library”™ approach.
This concept “also has proven useful in the

EDI

Dept. TA-2. 4900 Elston
Chicago, 1Il. 60630
O RUSH CATALOGUE

Name . .....esvaesns Ceeesenns
Address .. ....sereeisveevens

LISTEN AROUND THE WORLD—-UP TO 12.
000 MILES AWAY! Ships. Alrcrait, Volce of
= Amerlca, Russia, London, Auslrallls,.dAmatem

1 o & Citi: K — Al u. t. 5

educational field, where the SCHEMAT-A-KIT I ngcgu s re oo M%lgombr:t:d tun
. . . . a y - S, ]

. B q - < NIGH|'!

series can he adapted 1o training courses in pub | \SVE'?DLEO'X\I’-(:A(RIFD.OTOAI(;\BI!?IG DAY on NIGH!!

lic, private and vocational schools and colleges, postman $7.95 COD postage ‘of, send $9.99

mp!
shown. Free Broadeast Coll and Plastle Case
1f vou orier now! Available oniy from
nlidway Radio, Dept. BRE 10, Kearney, Nebr.

and in special training courses conducted by |
companies and organizations.

One of the latest additions lo the SCHEMAT-
A-KIT series is a solid-stale (transistorized)

S. SAVINGS BONDS
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metronome which provides a “true metered beat
for music and other uses.” The kit is priced at
$2.25. Also added to the series is a code prac-
tice oscillator, designed for the beginner hobby-
ist and priced at $1.79.

Trans-Tek has been granted a patent on its
method of mounting its educational kits. This
technique consists of mounting all components
directly onto a drawn circuit schematic by
means of skin-packing. Each component there-
fore is displayed in its actual position in the
circuit. In each Kit, circuit and pictorial dia-

grams, theory of operation and step-by-step
instructions are included so as to assist the
hobbyist, experimenter or educator to construct
useful products with ease.

TRANS-TEK amen
Trans-Tek Schemat-A-Kit

Other Kits in the SCHEMAT-A-KIT series
include: ST-125W—Hi-Lo Switch. This unit
can dim house lights and dark rooms, and con-
trol electrical drills and small electrical tools
up to 125 watts. Price $1.79.
ST-500W—Hi-Lo Switch. This can dim house
lamps and other lights and control drills and
other small electrical tools up to 500 watts.
Price $2.49.

ST-612RS—Regulated Power Supply 6-12 volis.
This kit breaks the power supply down into
four basic parts—power transformer, full-wave
bridge, filter and voltage regulator. When com-
pleted, the unit yields between 6 and 12 volts
of regulated voltage at currents up to 200
milliamps. Price $5.75.

ST-210—Intercom Amplifier. This circuit was
designed as a simple amplifier employing a
speaker as input. It also can be used as an
intercom if the input and output connections
are reversed. As an amplifier, a 3.2-ohm speak-
er is used and a 16-ohm speaker is recom-
mended for output load. When completed, the

amplifier will yield good room volume. Price
$5.95.
ST-313—Ultra-Hi Gain Amplifier. This three-

transistor direct-coupled amplifier has a gain of
more than 100,000 times. It can be used as a
low-cost hearing aid or for eavesdropping.
Price $5.95.

S§ST-450—Variable AC Control. Using a Silicon
Controlled Rectifier, this can be used as a light
dimmer or motor speed control. permitting 0 to
100 per cent variations. Price $7.50.

To get more information and speciticauons
on the Trans-Tek line write to Trans-Tek
Manufacturing Co., Inc., Dept. RTV, Garwood,
New Jersey.

SWR

The new Heath HM-15 Reflected Power
Meter shows standing wave ratios (SWR) from
1:1 to over 3:1 on S0 or 75-ohm transmission
lines. It can be used with transmitters with peak
power outputs as high as one kilowatt and can
be used throughout the wavelength range of
160 through 6 meters. The HM-15 is calibrated
in both SWR and per cent reflected power.
Styled to match the Heath SB-Series equipment,

Heath Model HM-15 Reflected Power Meter

the HM-15 is an ideal instrument for use in
designing and matching new antenna systems.
It can be used for matching impedances between
exciters and final amplifiers. The HM-15 en-
ables the ham radio operator to obtain peak
efficiency from his transmitting equipment.
Costs only $14.95. Complete specifications and
details on this valuable ham radio accessory
may be obtained by writing Heath Company,
Dept. RTV, Benton Harbor, Michigan 49022.
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“Have a nice trip, Hon.
Phone me when you get there!”

R
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ASK ME ANOTHER

RADIO-TV EXPERIMENTER
505 PARK AVENVE |

NEW YORK, N.Y. (0022

Appliance Static !
We have interference on our television :
and FM radio, all the time, from an electrical i
appliance—on all channels! It is quite bad. ]
What should I do about it? |
—I. C., Grimsley, Ontario, Canada

Install a line filter between the appliance
and the power line as shown in the diagram.
Cornell-Dublilier and others make filters for
this purpose. ‘

AC RECEPTACLE

TO AC
OUTLET POWER CORD
ﬁ—_—.y |
TO
APPLIANCE
POWER CORD

GROUND (WATER PIPE, ETC)

’

Time Plods on!
Can you give me the circuit of an Ai-
water-Kent Model 20 and an AC power sup-

ply for ir?

—D. E. H., M1. Orab, Ohio

Atwatcr Kent, a very great man, opcrated

a huge factory in Philadelphia where out-
standing radios were produced. One day,
long ago, Mr. Kent closed up his place and
moved to California. Now, Philco has his
ptant which is so huge that employees easily
get lost in it. But, even Philco can’t find dia-
grams of its own radios, of which Philco
built more than anybody elsc. All there is
left to remind one of Atwater Kent is a fire-
place in his former office, now occupied by
a Philco vice-president. History was made
within those brick walls (now owned by
Ford), bul no schematics of yesteryear are |
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You earn your FCC
First CIass License

ST

_MWMBMM

FIRST CLASS

Bemeral Ragiotstannoss Cariifiante)

M!D’ﬂlm

or your money back!

THERE’S A WORLD OF OPPORTUNITY
FOR THE MAN WITH AN FCC LICENSE

All it takes is a few spare hours a week and NRI's FCC License
Course to open the way to increased opportunities in Commu-
nications. With an FCC License, you're ready to operate, serv-
ice and install transmitting equipment used in aviation, broad-
casting, marine, mobile and Citizens-Band communications.

What does it take? Men with absolutely no training or experi-

ence in Electronics complete the course in 10 months. A Tech-
nician or man with some background can easily cut that time
in haif. And because NRI has a greater enroliment than any
other school of its type, training costs you less than compara-
bie courses offered by other schools. Further, YOU MUST PASS
your FCC exams or NRI refunds your tuition in full.

Get full details about NRI FCC License Course plus other

home-study plans offered by NRI, oldest and largest school
of its kind. Mail coupon. No obligation. No salesman will call.

NATIONAL RADIO
TUTE, Washington, D. C.

MAIL for FREE CATALOG

INSTI- "Available Under NEW

Gl BILL. if you served since
January 31, 1955, or are in
service, check Gl line in coupon.

NATIONAL RADIO INSTITUTE
Electronics Division
Washington, D. C. 20016 31-106
Please send me complete Information on FCC License Tralning
and othar NRIcourses, as checked below. (No salesman wilt call.)
D FCC License D Radio-TV Servicing

l:l Complete Communlicatlons D Industrial Electronics

[ Etectronics for Automation

1
1
I
|
I
!
|
|
|
I

D Baslc Electronics :
l
|
|
|
|
l
}
|
|
1

[ Aviation Communications
[J Marlne Communications
D Mobile Communications I:l Math for Electronics

[ check for facts on new Gl Bill.

Name —— Age
PLEASE PRINT

Address - —

City_ . State Zlp




Ask Me Another

to be found. Don’t bother with a power
supply for your Model 20. Give it to a
museum. It is worthy ot that honor.

FM Deviation Makes Audio
I have a 152-174 mc band FM monitor re-
ceiver, I have to have the volume wide open to
heur the local police. How can I improve my
reception?
—J. P. H., 8t Cloud, Minn.

TO SQUELCH4

IN34-'*
'y

FROM
IF_AMP

Your receiver is undoubtedly designed to re-
ceive wideband FM (= 15 kc¢ deviation). Nearly
all stations in that band, except marine. employ
narrowband FM (= 5-kc deviation). You can
hear them but not as loudly as wideband FM
stations. Volume depends upon the frequency
deviation, not on signal strength. Unless you
want to go to the expense of installing a gated-
beam FM detector, as shown in the diagram,
just leave the volume control set full on.

Coil L1 is a 10.7-mc quadrature coil such as
Sonar 22-130-003 ($3.00). Add circuits and
components shown in heavy lines. The 6BN6

BREAK CIRCUIT HERE
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DOCUMENTED PROOF

THAT THE SOVIET
SPACE PROGRAM
HAS BEEN FAKED!, «

28

THIS PROVOCATIVE NEW BOOK WILL BE
AT YOUR NEWSSTAND SEPTEMBER 27th

For the first time we have assembled, in one book,
all of the documented proof that the Soviet space
program has been faked!

Science expert Lloyd Mallan’s articles, including
much new and never before published information
on the Soviet’s continuous plot to fool the worid with
regard to their professed space achievements and
technological accomplishments, will be released in
book form.

Here's provocative reading that should become part
of your library, as it is certain to become a collector’s
item.

Don't miss RUSSIA'S SPACE HOAX,which will be at
your newsstand September 27th—$1.00. If you wish,
we'll reserve a copy for you. Just use the coupon.

For quantity price, write to the publisher.

SPACE HOAX/Science & Mechanics
505 Park Avenue, New York, N. Y. 10022

| am enclosing $1, which includes postage & handling. As
soon as it is off the press, rush me my copy of RUSSIA'S
SPACE HOAX (outside USA & Canada, add 25¢).

Name. = e
(please print)

Address.- s SIS e

City— e e __.State Zip.
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tube is shown superimposed on 6ALS5 tube to
show both “old” and “new” circuitry.

VHF Wave Traps

On my FM receiver. | get interference from a
Channel-11 TV station just above one of our
local FM stations. Is there a filter I can add to
remove the TVI?

—JI. A. B, Kingston, Ontario

Your trouble could be due to intermodulation
of strong local signals. The picture carrier of
Channel 11 is at 199.25 MHz (mc) and the
sound carrier is at 203.75 MHz. When your re-
ceiver is tuned to 96.525 MHz. the local oscil-
lator operates 107.225 MHz. if your set has a
10.7-MHz IF. Now, if the receiver mixer picks
up the second harmonic of the local oscillator
signal, this harmonic at 214.45 MHz hetero-
dyned with the 203.75 MHz signal apparently
gets through the RF circuits of your receiver.

ANT GND
)
TWIN ™~
J‘ LEAD- T
TO ANTENNA VHF STUB
WAVE TRAP —

Try a series-resonant filter or wave trap across
your receiver’s antenna terminals as shown in
the diagram. The wave trap is a one-foot length
of twin lead. Snip off its free end an eighth of
an inch at a time until the interference is mini-
mized.

Output-Transformer Problem
Where can I get an output transformer for
an all-transistor Vico amplifier built in about
19587
—L.CF. Ardmore, Pa.
The manufacturer, Video Instruments,
Inc,, no longer makes Vico amplifiers. The
design and manufacturing rights were sold
to another company some years ago. It is
doubtful that identical replacement output
transformers are still available. You can re-
wind the transformer yourself using wire of
identical size and type as the original. Or,
you can have il rewound at a motor or trans-
former repair shop. This output transformer
(an autotransformer) usually burns out be-
cause of a transistor puncture or accidental
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TUNAVERTER

TUNABILITY — USABILITY — QUALITY

e B,
¥ " -
Marine | « ‘ Amateur
Police 4 4 160 M
Short- to
wave 2 Meters
Phar

< b v

TUMBLE, CALIBRATED solid state converters to change
your auto and home radios into excellent, sensitive,
selective, calibrated Amateur and VHF receivers!

* Plug into auto radio! * FREE 24” conn. coax!
* No wires, no soldering! * 100% American Made.
+6-1 reduction tuning! * 9 volt btry powered!
*2 WEEK MONEY BACK OFFER! * Mute terminals!

* Shipped from Stock! » Size 2Y4"x31,"x4 Yo"

BAND MODEL COVERS OUTPUT PRICE
Marine Marine 2.0-3.0 mc 550 k¢ $19.95 ppd
Shortwave & SWL 9.3-10 mc 800 ke $19.95 ppd
WWYV time SW 14-18 mc 550 kc $19.95 ppd
160 meters 160 1.8-2.0 mc 1500 ke $19.95 ppd
75 meters 75 3.8-4.0 mc 800 k¢ $19.95 ppd
CB-10 M 273 26.9-30 mc 1500 kc $29.95 ppd
6 meters 504 49.5-54.5 mc 1500 k¢ $29.95 ppd
2 meters 1450 144-150 mc 1500 kc $29.95 ppd
Police, 308 30-38 mc 1500 k¢  $29.95 ppd
fire, SW5 37-50 mc 1500 k¢ $29.95 ppd
etc. 1564 150-164 mc 1500 kc $29.95 ppd
Aircraft 1828 118-128 mc 1500 kc $29.95 ppd
Models with Tunable BFO for SSB—CW-—AM—FM!
160 M 1600 1.8-20 mc 550 k¢ $24.95 ppd
80 M 800 3.4-4.1 mc 550 k¢  $24.95 ppd
75 M 750 3.84.0 mec 550 k¢ $24.95 ppd
40 M 400 6.97-7.325 mc 830 ke $24.95 ppd
20 M 200 14.0-14.35 mc 830 ke $24.95 ppd
15 M 150 20.975-22 mc 1500 kc $24.95 ppd
Output kits for use with home radios
state output $1.25 ppd

Watch For New Models' 07y Spec»al Outputs On Request!
HERBERT SALCH & CO., Dept. R, Woodsboro, Tex. 78393

Tes tlng?

The Sept/Oct issue of ELEMENTARY ELECTRONICS, at your
newsstand, should be basic reading for anyone who takes
his electronics seriously. It features Basic Test Equip-
ment, and goes on editorially to tell how it works and
how to use it.

Also Audio Analysis with Sguare Waves advises how to
check out your hi-fi system’s amplifier . . . tells you how
high the fi is.

Begin your subscription now to ELEMENTARY ELECTRONICS
with this special offer—5 issues for $2.00 (a 46% savings
from the newsstand price).

ELEMENTARY ELECTRONICS RTV-806
505 Park Avenue/New York, N. Y./10022

Begin my subscription to ELEMENTARY ELECTRONICS with the
September/October issue. ! am enclosing $2.00 for S issues.
(Outside USA & Canada, add 75¢ for postage)

Name. -
(please print)

Address =

City State. Zip
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Ask Me Another

grounding of the speaker terminals to the
chassis. Similar transformers are used in
some hybrid (12-volt tube/transistor) auto-
mobile radios.

A Big Job!

Where can 1 get a replacemment for a
burned out power transformer for an old
radio using two type 35, one type 244, one
type 45 und one type 80 tubes?

—J.L., New York, N.Y.

Possibly at what is left of Radio Row. Or,
you can get it rewound at a transformer or
motor shop, but at considerable expense. In-
stead, you can install a 2.5-volt filament
transformer (T2), two diodes (D1, D2) and
two capacitors (C1, C2), connected as
shown in dotted lines in the diagram. Cut the
original circuits at the points marked with
an X. You will then have a half-wave volt-

750MA

plug is inserted into an electric outlet, re-
verse its position. This time the lamp should
not light.

All Around the Whip

Why is it that I can pick up so many sta-
tions on my car radio, even though the an-
tenna is very small?

—J. D, Livingston, N. J.

Auto radios are very sensitive. The omni-
direction whip antenna has a lot more pick
up than the built-in bidirectional loop of
most home radios.

You Can Always Tell One!

How can [ tell which end of a diode is the
cathode and which end is the anode?

—C.E.,,New York, N. Y.

Some diodes are marked with its schematic
symbol, as shown in the diagram. The straight
line is the cathode; the arrow is the anode.
The cathode end is often identified by color
at that end or a color dot or color band
nearest the cathode lead.

IS 750P|V v
] S0 Y 1somn I
: . Lo toz SPEAKER FIELD COLOR END
1 i B+t M
1 . !
! : = = C:LO poT
’ | . c2 R
" —":}7—' | 8OMF
LINE I | 450V
I &
T L K
| X 4 + = COLOR BAND
1 . A | —a-
3 1 I: o A N T | | T
-l |0
I ]
1 c3| e, ] K
08 I l o~ I l
75w ME : I . | | Charger Powers Auto Radio
1AMP ! | IL T2 = | | Can I use a 12-volt battery charger 1o run
OV I 3es———- et | a 12-volt auto radio on house current?
Eé;gﬁﬁgL | PRI g;c —D. F., Scranton, Pa.
LRSI — T -~ Yes, provided the charger’s output voltage

age doubler rectifier. But, the chassis will
be hot electrically and the fuse might blow
when the set is connected to a ground if the
AC line plug is inserted into the electric out-
let so that the ungrounded side of the power
line is connected to the chassis. To avoid
this problem, don’t connect a ground to the
radio’s ground binding post. Instead, add a
7.5-watt, 120-volt lamp and an 0.05 mf ca-
pacitor, connected to one side of the line
(inside the set) and an external ground
(water pipe or radiator) as shown by the
dotted lines. If the lamp lights when the

doesn’t rise too high without a battery as a
load and stabilizer. The charger must be
able to supply several amperes and probably
will need a very good filter circuit added to
reduce hum to a tolerable level.

Best bet is to use a 12-volt battery for

———— 10
AUTO

——————— RADIO
> L

BATTERY
CHARGER

TO AC

OUTLET STORAGE

BATTERY
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filtering, as shown in the diagram. But, why an “X”. Connect R2 (47-ohm, 2-watt re-
spend all that money when you can huy a sistor) from one side of the speaker voice
transistor radio for less than $10 and an AC  coil to the cathode of VI. Connect the other

job for not much more? side of the speaker voice coil to the common
. ground buss. Jf the set squeals or sounds
Improves Audio distorted (positive feedback), reverse leads

How can | add feedback to the audio sec- A and B to obtain negative feedback.
tion of an AC-DC radio?
—J.N.L., New York, N. Y.
Break the first audio amplifier (V1) cath-
ode circuit as indicated by X in the simpli-
fied diagram and insert R1 (10-ohm, !2-
watt resistor) in the circuit. Disconnect the
lead which grounds one side of the speaker
voice coil to the chassis, also as noted by

Crystals for RF Generator
How can an inexpensive RF Signal genera-
tor such as the Eico 324 be modified for
crystal controlled accuracy?
—C.J.0., Duquesne, Pa
A different crystal would be required for
each frequency and its harmonics, or a fre-
B4 POWER SPEAKER quency synthesizer would.he nee‘ded, and
AMPLIFIER OUTPUT you would not have continuous frequency
TRANSFORMER coverage. An easier way is to get a 100-kc
é calibrator (Hammarlund XCI100 etc.) which
contains a 100-kc crystal and use it to check
the accuracy of your signal generator at
il every 100-kc point throughout the genera-
= | tor’s tuning range. Simply feed the output
| of the claibrator into a radio receiver and
| tune in on one of its | 00-kc harmonics. Also
l feed the signal generator output into the

——*1————‘——_}:-10_{_\ __________ B receiver and tune it to get a beat note with

¥B8- the 100-kc harmonic. Readjust the signal

R NO LONGER AVAILABLE
sc'ENcE \lll'nouuln (he new 1986 edition of SCIENCE EXPERIMENTER Is no longer

available at your newsstund, yon ¢an still get your copy directly from the
EXPEHIMENTE” publisher,

SCIENCE EXPERIMENTER is the one magnzine dedicated to the yvouth
who ix interested in eypevimentation, constvaction and “blue-ribbon?
Scienee I projecis. Some of the projects in (his issue inclisde a1 midzet
Van de Geat? generator: light=-benm telephone: wmoire pa(terns
more,

Rewewmber, yoo ean only et your copy diveetly from the pu
ind we' sh yvou the new 1966 RCTICNCE X1

INCE EXPERIME
ﬁlh Puark Avenne/New \urk N. Y. 100232 RTV806
Kush me my copy ol \(IE\(F EXPERIMENTER, | am enclosing $1 whieh inehnles
postage and handling,

BozEeS OF
SCIERLE FAIR
PROJECTS

- MOGET
| vaa bt gnu
GENERATOR
< LIGHT-BEAM
“TREPHOE
- SOIME FATTERN

- 8010 LEAF
! ELECTROSCOPE
« SEHUEREN ORTICH
10 SEE THE
L

Nume - — —_—
{please print)

Address. - ..

ity — Stute Zip.

Please inchude your Zip Code

YOU CAN BUILD IT

Here's a 9 ft.,, 10 in. step hydro that is eligible for racing in sanc-
tioned Class B regattas. She has a beam of 51 in. and weighs -
100 Ibs. without steering gear. A nifty competitor that can be
constructed from Craft Print Plan #242.

RADIO.-TV EXPERIMENTER RT V806
Craft Print Division/505 Park Avenue. N. Y., N. Y. 10022

Enclosed is £3.00. P’lease send me Craft Print # 242 Spitfire. 1 vnderstand
that if L am not complelely satisfied. | may return the Crafl Prmt within 10 days
for a complete refund. (Allow 2-4 weeks for 4th class dellvery. 1si class. add 50¢.1

Add 1067 for Canmlian & forelgn orders. N.Y.C. residents. add 5% for snles tax.
NAM® ¢ snmsmeadmas compormps sy mpsamwag wapssen vt @ e B g A T

(PLEASE PRINT)
AUTROSS| [ pm Mond 0 B P ln D | AT T T e 6 o i 1§ TN o D onsigem £ 28 8 o4 oS § S
City. . pow s ihs b §8mndrs obk o8 S i : § e peg me § StAte e s vern s b 21 oot 2 priderntd S S wm
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Ask Me Another

generator to get zero beat (whistle on both
sides) and it will be at some multiple of
100 kc. Note the difference between its dial
reading at zero beat and the nearest 100-kc
multiple marker.

Variable Battery Eliminator
Can you give me a circuit for an AC to DC
power supply which delivers from 0 to around
12 volts at 6 milliamperes?
—L. D., Bradenton, Fla,
In the diagram T1 is a 12-volt hlament,
transformer, C1 is a 500-mf, 15-volt electrolytic
capacitor, R1 is a 1000-ohm linear-taper po-
tentiometer. The diodes may be of the garden

variety.
1
+H D1
M Cl
5103

AC/DC-Radio Does All

How can I use an ordinary AC-DC radio as
a power supply, oscillator and intercom ampli-
fier?

T

. »

AC
LINE

QUTPUT

—N.G., New Carlisle, Ind.

Install jacks on the chassis (with proper insu-
lating washers) or on a strip near the chassis
connected as shown by dotted lines, and break
the circuits at the X's. For radio reception, con-
nect a jumper across jacks J1 and J2, and an-
other across J6 and J7. For intercom use, re-
move the jumpers and connect the audio input
(through an impedance step-up transformer) to

)2 and )3, and the output to 36 and J8. To ob-
tain about 100 volts DC, connect leads to
J4 (—) and J§ (+). To use the local oscillator
as a test oscillator (tunes from about 1000 kc to
2060 kc), use an alligator clip to connect to the
stator terminal of the oscillator section of the
tuning capacitor (not shown). Use a small
capacitor in series with the clip (about 22 pf)
and jack J3 or J4 as the ground side. Be very
careful. The whole thing can be hot—electri-
cally, above ground—and a shock hazard exists.
An isolation transformer will be a big safety
factor that should not be ignored.

CRT and Then Some!

[ have had a G.E. TV ser for five years.
Last year, | had the picture tube replaced
because of loss of brightness. But now, the
picture is not as bright and clear as it should
be. If there is any writing, it comes out
blurry. Also, whenever there is high con-
trast in the picture, the set produces a loud
hum and the picture loses its horizontal sta-
bility. Can you please tell me what the
trouble is?

—I. 8., Bronx, N. Y.

After five years of use, other tubes and
parts can also wear out and change in char-
acteristics. 1f you want to try to do it your-
self, go to a parts jobber and get a Photofacts
Set on your particular set. Or, if you don’t
have the time, call the GE service operation
(sce Yellow Pages). They’ll dispatch an ex-
pert—via two-way radio. Another alterna-
tive is to give it to your local ham club and
buy a new set. (Continued on page 36)
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SEND CARD FOR RCA'S
NEW 1966 HOME STUDY
CAREER BOOK TODAY

YOUR CAREER IN A WORLD OF ELECTRONICS

-

with ; )
- ' -&I}?SINST"UTES HOME STUDY TRAINING

CUT THE TIME BETWEEN NOW AND SUCCESS

M Find out about RCA Institutes Career Programs.

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

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

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

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

Lots more helpful and interesting fac¢ts too! Send postage-paid card for

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

RCA INSTITUTES, Inc. pept. rRx.06

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

RCA Institutes also offers
Classroom Training.

Catalog frze on request.
(Courses also available in Spanish)

The Most Trusted Name in Electronics

®
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Ask Me Another

(Continued from page 32)

Longwave Up-Verter

Can I use a frequency doubler ahead of my
BCB receiver so I can receive from 275 to 700
ke (kHz)?

—JI. L. D., New Orleans, La.

Don’t try to double the frequency ahead of
the BCB receiver. Instead, try an up-converter
using a circuit like the one shown in the dia-
gram. Coil L1 (a tapped coil adjustable up to
3 mh) is tuned to the signal frequency (by Cl;
a 365 pf (mmf) tuning capacitor)—from about
170 to 500 kHz.

i

“T100-580MMF
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across C with a DC voltmeter. It had better be

a transistor radio. Automobile radios often draw
as much as 9 amperes.

Another Orphan

I have Sun Ace Model PD-40! 4-transis-
tor portable tape recorder. The pushbution
svstem is not working. Could you iell me
where it came from so I can send it back to
the manufacturer for repair?

—J. G., Shawinigan South, Quebec

Never heard of that make.
Where did you buy it? It’s
probably an import. Why
don’t you take it to a local
radio repair shop?

Time to Retire It

How can 1 make an AC
converter for a radio? It uses
2 size “G” bartteries wired in
parallel and a 67%2 volt bat-
tery.

|

|

L
e Ul

Transformer T is a BCB oscillator coil for
455 kHz IF which, when tuned with CS5, covers
from about 970 to 1300 kHz. C4 is a trimmer
for limiting the tuning range of CS. Coil L2 is
a BCB loopstick tuned to about 800 kHz with
trimmer C6. To use it, place L2 close to the loop
antenna of a BCB radio set to about 800 kHz.
Tune in longwave stations with C5 and adjust
Cl for best reception.

Not Legal!

On what frequency band can I operate a wire-
less microphone installed in the men's room in
my gas station so | can listen to voung punks
planning trouble?

—D. K., Forest Hills, N. Y.

You can’t do so lawfully any more. The FC(
recently outlawed electronic eavesdropping de-
vices except for police use. Install an clectric
lock on the men’s room door and push the un-
locking button only to le* in those you trust.

9-Volts to 6-Volts DC
How can I use my AC power supply, which
delivers 9-volts DC, with my 6-volt radio?
W. A., Des Moines, lowa
Put a voltage divider (potentiometer R) and
storage capacitor (C) across it as shown in the
diagram. Adjust R for 6-volts output with the
radio turned on while measuring the voltage

—R. K., Morton Grove, lll.

Don’t waste your money. |
just bought a |2-transistor ul-
tra-portable radio for $4.50
which performs rings around an old tube-
type set. You ought to be able to find sim-
ilar bargains in “Chicagoland.”

Anti-Noise Listener
How can I hook a phone jack 10 my radio
so thar I could listen to it privately with
headphones?
W. N., Mattituck, N. Y.
Connect a phone jack to the speaker cir-
cuit as shown in the diagram and use a low-
impedance (4- to 16-ohm) headset (Superex,

etc. ).
T ::rv CLOSED
£ e CIRCUIT
:\L\*? JACK
oUTPUT 1
TRANSFORMER ! {F ADD THESE LEADS

s {

BREA;) i

CIRCUIT :
HERE o 2 SPEAKER

—p—

Never the Twain Shall Meet
I would like to change my 200-400 kHz
(ke), 550 kHz-30 MHz (mc), 5-band re-
(Continued on page 123)
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Workbench
Tips

B If your SW ear phones weigh heavy on
your head, fake a tip from the makers of hi-fi
headsets and pad them with foam rubber.
Foam rubber powder puffs are ideal for the
purpose and are available at most cosmetic
counters. To install, simply cut a 3" hole in
the puff's center, and cement in place as
shown in photo below. Install puffs wherever
headband meets top of your head.

L R e

gy 1@;—-1]}‘,3}‘2:,
SRE

 §

B Ordinary paper clips (thousands are dis-
carded hourly) make handy, quick detach-
able, connectors for electrical wire ends
with only slight alteration. Simply straighten
out one end of the clip and attach the wire.
The wire end may be spot soldered or in-
serted in a loop, then the loop is squeezed
together in a vise or with pliers. The remain-
ing portion of the paper clip may be used as
a washer with the tab end under a terminal
nut or as a simple hookup as shown in
photo below.

-

B A frequent cause of hum (and sometimes
even whistles from radios) is an improperly
grounded can-type filter capacitor. Most can
installations rely on their twist lock for con-
nection to ground. in time an oxide forms—
a high resistance circuit occurs. To prevent
trouble, always solder at least one lug to
ground in kits and when replacing.
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WHAT MAKES

RADIO-TV EXPERIMENTER
SUCH FASCINATING
READING?

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

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

l RADIO-TV EXPERIMENTER

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

I I'm convinced that RADIO-TV EXPERIMENTER is for me.
Begin my subscription immediately. I am enclosing [] $4.00

| for1 yr; [J $7.00 for 2 yrs.; [] $10.00 for 3 yrs. O Bill

| me (Outside USA and Canada, add 75¢ a yr.)

RTV-806

I Name, e,
{(please print)
I Address
| City. State Zip____
lz-,?’-’———!__—‘—'— AT e
LEARN ::: AT HOME

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

AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY

1139E West Fullerton Parkway

TRANSISTORIZED CONVERTER
KITS $5.00 EACH
Three kits available. Marine 2-3 mec, 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.
LLERTON

WIRED $15.00 pp.
LYNN, MASS. 01

Reduces Interfarence end
NolseonAll Makes Short Wave

Receivers., Makes World-wide
Reception Stronger. Comple

s
/4
q For AL Amateur Trana-

Watts Power.
Weatherproof,

Light, Neat,

aeparate
{t. (best for world-wide short wave reception) $16.95. Send ondy $3.00 (cash, ck.,

raid delivery. Complete instructiona tinclur‘l»
ot

idway Antenna ARE-10 L) Kearney. Nebraska

Chlcago, lllinols 60614

J mitters. Guaranteed for 1000

te
with 86 {t. 72 ohm feedline. Senled resonant traps. For novice and all class radio
I Elimi 5 with better performance guaranteed.
80-40-20-15-10 meter bands. Complete 102 ft. $17.95. 40-20-15-10 meter bands, 54

mo) and pay postman balance COD plua postage on arrival or send full price for post-

ELLERY QUEEN’S ANTHOLOGY

On Sale September 15
If you're a devotee of the best in mystery, detective.
suspense and crime stories, don't miss the new
ELLERY QUEEN’S ANTHOLOGY—$1.25 at your
newsstand. Or write. Ellery Queen's -Anthology, 505
Park Avenue, New York, N. Y. 10022 and add 25¢
for postage and handling.
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[y7 duel Eclunbel:

It's a fake!
He doesn't even have a TV set.

Hold it—hoid it— hold iti!!

Relax Bud, this isn't mine! It's part of the
instrument system for a new airport here!

Rap10-TV EXPERIMENTER



B This project started out as a low-power
transmitter specifically for Novice-class use.
As the design progressed, however, it became
increasingly evident that a few simple
changes would produce a versatile and flexi-
ble transmitter well suited to a variety of ap-
plications. Construction of the prototype
then proceeded on this basis; the final out-
come is this compact little rig which is not
only ideal for Novice operation but could
well be carried on to other Ham activities
through many years.
| Band-switching offers instantaneous shitt-
ing to the three VHF bands permitted the
Novice. Complementary to this is choice of
an appropriate crystal in each of the three
bands or, if so desired, any one of three crys-
tal frequencies in a chosen band. This is ac-
complished through a rotary selector switch.

After the Novice has secured the addi-
tional privileges of a General-class amateur,
it will be found that proportioning of the LC
tuning circuit is such that the 20-meter band
may also be tuned with the band switch in
the 15-meter position. Additionally, if VFO
rather than crystal-controlled operation is
later desired, an external VFO may be
plugged into one of the crystal positions and
used on any of the bands within the limits
of the transmitter.

This rig can serve the Novice well dur-

OcTOBER-NOVEMBER, 1966

An ideal first transmitter

for the Novice ham,

this little rig requires

but a single tube and a handful
of junk-box components.

by Howard S. Pyle, W70E

FOWER TRANSFORMER

6-K-6 HB

PRIMARY TS VOLTL 5000 C¥%
SECONDARIES
200 ¥OLT €T 14 110 v PC
$ weats 3 AmMPS
4 - ¥ 7 ames

o

Rear view of the compact rig (above)
shows both antenna connections,
jack for key and fuse. Watch out
for positive connection on
electrolytic capacitor—it’s hot!

Front panel of rig is shown

at top of page.
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Rear of front panel (below left)

has relatively few components mounted on
it—just tuning capacitors and

coils, and the switches. Rear panel

(below right) has bulk of small
components, tube and power transformer.
Keep RF leads as short as possible.

PARTS LIST FOR LOW-POWER, GENERAL PURPOSE TRANSMITTER

C1, C2—.001-mf, 600-volt, ceramic-disc capaci-
tor

C3—409-mmf, (pf} variable capacitor (Allied
13U524 or equiv.)

C4—365-mmf, dual variable capacitor {Allied
13U521 or equiv.)

C5—10-mmf, ceramic capacitor

C6—100-mmf, mica capacitor

C7, C8, C9, C10—.001-mf, 600-volt ceramic
capacitor

C11—16-, 16-mf, 450-volt dual tubular electro-
lytic capacitor {or single section equiv.—ap-
prox. 40-mf. minimum}

C12—1000-mmf, mica capacitor

D1, D2, D3, D4—150-ma, 400-piv (prv) silicon
rectifier (see text)

F1—2-amp. 3AG fuse

FT—Feedthrough insulator (Birnbach 458 or
equiv.}

11—6-8 volt, 150-ma pilot lamp (Type 40, 47,
50, 51—to fit assembly)

12—Neon lamp, $.C. miniature bayonet base
(NE-51 or equiv.)

J1—Phone jack {for key}

J2—Coaxial panel receptacle (Amphenol 83-1R
or equiv.)

L1—15-meter coil {6 turns on 1-inch form—see
text)

L2—40-/80-meter coil {34 turns on 1-inch form
—see text)

L3—Parasitic choke (6-turns AWG-20 enameled
wire wound on R2)

L4, L5—2.5-millihenry RF choke

M1—0-150 ma DC milliameter (Shurite 850 or
equiv.)

R1—47,000-ohm, ,-watt resistor

R2—100-ohm, 1-watt resistor

R3—47,000-ohm, 2-watt resistor

R4—10,000-ohm, 10-watt resistor

R5—126-ohm, 5-watt resistor (IRC PWS or
equiv.}

$1, $2—5.p. 3-p rotary selector switch {Centra-
lab 1401 or equiv.)

$3—S.p.s.t. toggle switch

T1—Power transformer, 117-volt pri.; 700-volt
CT at 120-ma., 6.3-volt CT at 4.7-amp., 5-
volt at 3-amp. sec. (Knight 62Z044 or equiv.)

V1—6DQ6B type vacuum tube

X1, X2, X3—Fundamental-frequency quartz
crystals—select for frequency of operation.

1—Portable aluminum carrying case, 9x6x5-
inch {Bud ACC2095 or equiv.)

Misc.—Tube socket, fuse holder, diode holder{s},
terminal strips, plate cap, threaded rod, tie
strips, coil forms, pilot-famp assemblies, grom-
mets, line cord, cable lacing cord, hookup
wire, solder, machine screws, nuts, washers,
etc.

Estimated cost: $30.00 (crystals not included)

Estimated construction time: 9 hours.
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ing his “apprenticeship™ in Ham radio and
can carry right on into Generil-class opera-
tion. For the Ham already holding a Gen-
eral-class license, this little rig is an excellent
stand-by for the main transmitter when the
latter requires servicing or modifications are
being made. For local work, particularly in
spot frequency nets, operation can be car-
ried on without resorting to the probably
much greater power of the main rig. And,
for a portable transmitter for the traveling
ham and for vacation contacts, a smaller,
more compact little job would be difficult
to imagine.

The Circuit. Basic and simple, as is evident
from the schematic, the circuit employs parts
and components which are readily available
from local or mail-order sources. Many, in
fact, can be found in your ‘junk-box’. We
used what we had insofar as possible, finding
it necessary to purchase only a few addi-
tional items such as the cabinet, milliamme-
ter and tube. The portable aluminum carry-
ing case is supplied complete with both front
and rear panels and a carrying handle.

Unitize. [n this design we used the unitiz-
ing method of asscmbly (see March-April
1966 issue of ELEMENTARY ELECTRONICS),
thus eliminating the conventional chassis.

W

L\

T e e e e e e it

The rear pane! of the enclosure (cut down
to 5 x 7% in.) serves to mount the majority
of circuit components including the power
supply. By unitizing most of the assembly,
wiring can be done on fat panels without
delving deep within a chassis pan to solder
difficult-to-reach terminals.

The milliammeter, power on/off switch,
band selector, crystal switches, variable (tun-
ing) capacitors, ‘power-on’ indicator and the
output indicator are mounted conventionally
on the front panel. The two panels, after
wiring, are then assembled back-to-back—
sandwich style—using four lengths of 10-32
threaded brass rod (available at most hard-
ware stores) to separate the two panels by
4 inches. The back of the cabinet is left un-
covered with the cut-down original rear
cover panel serving as the enclosure as well
as supporting many parts both on front and
rear.

Construction. As shown in the photo, the
back of the rear panel carries the electro-
lytic filter capacitor, a ground screw terminal,
a coax connector (for the antenna) which
is paralleled to a feed-through bushing (for
a single-wire fed antenna, when desired), the
AC fuse, key jack, AC-power-cord grommet
and half the power transformer. On the in-

i T
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Right-side view of rig

has major components called
out on drawing at right,
Some components are partly
obscured in photo below.

If you're buying components
select small-size versions
where you have a choice.
Make sure pilot lamp 11
matches filament-to-jewel for
maximum brightness. You
might want te mount crystals
for removal without opening
metal cabinet.

THREADED
~TIE ~ RODS

MAJOR COMPONENT PLACEMENT
RIGHT HAND SIDE

side of this panel, shown in another photo,
is the main section of the power transformer
with the bracket for the 6DQ6B tube mount-
ed above and to the right of the transformer
shell.

The balance of this side of the panel ac-
commodates a number of tie-points mount-
ing a number of smaller components such
as resistors, capacitors, RF chokes, etc. The
silicon rectifiers were also mounted here in
the fuse-clip type of holder. Two 400 PIV
diodes are used in series in each leg of the
high-voltage secondary windings; however,
if you use diodes of 750 PIV rating or high-
er, you can get by nicely with two.

Small screw-type terminal strips were va-
riously placed where they would be conven-
iently accessible with a screwdriver after
the panels were sandwiched. The few wires
from front-panel components were soldered
in their positions on the rear of the front
panel with spade-type solder lugs at the
loose ends to permit easy connection to the
rear-panel terminal strips.

Winding Coils. The two variable (tuning)
capacitors appear at the top rear of the
front panel with the 40/80/meter coil be-
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Way over-rated filament
windings of transformer take
up much room that could
have been used for com-
ponents. Top bell of trans-
former was removed and
reassembled with rear-panel 10-32
cutout between bell and 7 THREADED
laminations to cover rough TIE-RODS
edges of cutout. If you open
transformer case be careful
of leads, winding insulation.
Add ventilation holes if

you send long messages.

S3

MAJOR COMPONENT PLACEMENT
LEFT HAND SIDE

tween them. The 15-meter coil (L1—which
will also cover 20 meters) is ptaced at right
angles to the main coil just below the load-
ing capacitor. Both coils are wound on 1
in. 0.D Lucite tubing with AWG-14 insu-
lated automotive primary ignition wire
(available at many automotive supply houses
and gasoline service stations). The insula-
tion on the wire serves to automatically
space-wind the inductor.

The larger coil (L2) is 34 turns—tapped
at the 17th. The small coil (L1) is six turns
and is spaced additionally about the thick-
ness of the wire. Both coils are used in
series on 40 and 80 meters. The large coil
is automatically switched out of the circuit
on 15 or 20. The larger coil is supported
at the bottom by a small metal strap to one
of the meter mounting screws and at the top
by its connection to the loading capacitor.
The small coil is attached to the bottom of
the loading capacitor by a convenient
(threaded 6-32) hole in the bracket, of the
type capacitor specified. A 1-in. 6-32 ma-
chine screw and a ¥-in. spacer collar are
used for this.

Front Panel. The power on/off indicator

OctoBER-NOVEMBER, 1966
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light assembly and a small bracket (held
under the mounting stud of the crystal se-
lector switch) appear to the left. On the
right of the panel is the s.p.s.t. toggle switch
for power and below it, the band-change
switch. The lug-fitted pigtail leads, for con-
nection to terminals on the rear panel, can
be clearly seen in the photo which also shows
the 10-32 threaded rods (spaghetti covered
for a more finished appearance) which clamp
the two panels together. The output indi-
cator lamp (I2), at the top center of the
panel, is mounted by merely pushing it part
way through a snug fitting grommet and
soldering the RF lead to its base.

Putting It Together. Actual construction
and wiring involve the usual drilling and cut-
ting and normal soldering operations. And
since construction of this little rig is adapta-
ble to just about any parts you may have as
well as those you choose to buy, we have
included no dimensional details. However,
there are two restrictions to keep in mind:
component values should be as close as pos-

sible to those given and their physical sizes
must be such that the cabinet and two panels
will accommodate them.

Having gathered general ideas from the
preceding paragraphs, your resourcefulness
and initiative should enable you to duplicate
this little transmitter in performance and
rather closely in physical appearance. In the
parts list, keyed to the schematic, we have
shown the actual parts which we used, to-
gether with their electrical values. This will
serve as a guide in choosing your compo-
nents.

Tuning. This, of course, follows the con-
ventional procedure; with the tuning capaci-
tor, dip the milliammeter reading to mini-
mum. With the load capacitor build the me-
ter reading up to about 80 or 90 milliam-
peres, readjusting the tuning capacitor as
required to keep the ‘dip’ point which, in the
final setting, will coincide with the 80 to 90
milliampere reading.

Careful planning and attention to con-
structional details will produce a piece of
equipment - with workmanship, appearance
and performance you can well be proud of.
Even more important, it should provide you
with many hundreds of hours of pleasurable
operation. &

WORLD’S
SMALLEST
CLOCK
RADIO?

B First consumer entertainment product to
use microelectronic circuitry for all primary
functions, General Electric's new miniature
rechargeable radio is no larger than a pack
of cigarettes. All essential electronic ele-
ments are contained in a single microcircuit.

The unique new portable comes with a re-
charger base containing a clock, resulting in
what may be the world’s smallest clock radio.
The radio portion can be detached from the
charger and carried anywhere. When fully
charged, it will play up to 12 hours com-
pletely unattended.

The radio is the first of a full line of GE

products to incorporate microcircuits. Ac-
tually the third generation of electronic com-
ponents, microcircuits are an outgrowth of
both the vacuum tube, invented before the
turn of the century, and the transistor, intro-
duced in 1948.

Measuring 1 x 2%s¢ x 3 in., the new radio
has a textured plastic case, a slide-rule dial,
and thumbwheels for easy tuning. The clock
recharger unit includes an extra speaker, giv-
ing the radio added fidelity whenever it is
plugged into the recharger.

The clock radio sells for $39.95; another
model with a non-clock charger is $29.95. B
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REGEIVERS NEED ANTENNA TUNERS 10

M The expression, antenna tuner, is a house-
hold word around the Ham shack. Instantly
it 1s associated with transmitting equipment.

And even though 9-out-of-10 current-
model Ham transmitters incorporate an
integral pi-network tuning arrangement,.

most present-day hams have built, or pur-
chased, and installed, an external antenna
tuner—using any one of a number of circuits.
The thinking is, such a device improves the
transmitting capability of a station (and those
who use it insist that it does) why not apply
the same thinking to the receiver?

The average Ham communications receiv-
er has little provision for resonating the an-
tenna circuits and the receiver input. What
is generally provided is nothing more or less
than a trimmer capacitor in series with the
input or in parallel to the RF-stage tuned
circuit. Where one antenna is used for both
transmission and reception, installations in-
cluding an antenma tuner or coupler, often
feed the incoming signal through the antenna
tuner—automatically matching the antenna
to the receiver-input circuits. Many how-
ever are not so well arranged.

In the case of the Ham who uses a sep-
arate receiving antenna, this antenna is in-
variably connected directly -to the antenna
terminal on the receiver.

A Wee Bit of Theory. At my station,
W7O0E, | use separate antennas for receiving
only on the three popular amateur bands—
20, 40 and 80 meters. 1 decided to try an
external antenna tuning network. The
thought was inspired through my fairly re-
cent acquisition of one of the novel British-
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by Howard S. Pyle, W7OE
You can squeeze a few more microvolts of signal out of

your sky wire with this simple circuit that has been used to
funnel power into the atmosphere.

made JoySTICK antenna systems. With the
shipment was included one of their Type 5
JoyMATCH tuners, a simple variable LC
network for use with transmitters, and a
Type 3, receiver JoyMATCH. This latter
was a conventional pi-network tuner identi-
cal to the arrangement used in practically
all transmitters used by the Ham.

As a firm believer in following manufac-
turers’ instructions to the letter—especially
in handling any electronic gear, 1 connected
the Type 3 antenna tuner into the circuit
according to the instruction sheet. As the
antenna tuner incorporates a tapped induc-

tance and variable series capacitors, close

tuning over the full LC range is possible. The
tap may be placed to select any amount of

r..._..._..m_'__ =)

c1-

=C2
It only takes four components to make a
signal-boosting antenna tuner for more DX.
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winding, in small increments, or to com-
pletely eliminate the tuner from the circuit.

A bit of experimenting soon indicated that
using the antenna in the conventional man-
ner (with the tuner out of the circuit), pro-
vided normal signal reception—the same as
with any conventional antenna connection.
However, by adjusting taps on the coil and
balancing the input by adjusting variable
capacitors Cl and C2 a very noticeable im-
provement in signal strength was immedi-
ately evident. An added bonus was that
as the signal level came up, the noise level
went down!

Reasoning along the same lines, it ap-
peared that whereas the JoySTICK antenna
was rather novel in physical construction,
it nevertheless embodied the same LC
characteristics of more conventional anten-
nas. So why shouldn’t any antenna respond
with improved input to the receiver if an
antenna tuner were inserted?

Having six antennas available, I tried it
with each one. Three of my antennas are
dipoles—each cut to a half wavelength for
one of the three popular Ham bands—20, 40
and 80. The other three, used interchange-
ably for receiving, are a conventional 18-foot

PARTS LIST

C1, C2—365 mmf variable capacitor {Lafayette
99R6217) or 15-409 mmf variable capacitor
(Allied 13 U524)

41, J2—Coaxial connector {Amphenol 83-15PN
or equiv.)

L1—80 turns, AWG 18 enameled wire on 1%-
inch dia. coil form 4-inches long (tapped every
10 turns}

S1—1-pole, 2-17 position rotary switch (Cen-
tralab 32117J or equiv.)

1—~Cabinet, 3 x 4 x 5-inch aluminum utility
cabinet (Bud CU728 or equiv.)

Misc.—Dial plates, hookup wire, solder, ete.

AN

T T

Estimated cost: $7.00

Estimated Construction time: 2 hours

e e

A

ANT

Simple circuit is quite like

those used for early crystal Ji
radios. Tuner can be used
to get more out of low-power
rigs that do not have built-in
antenna tuners or pi-networks.
For high-power transmitters
you’ll need wide-spaced-plate

capacitors and heavier wire. ¢

C1

Front panel of antenna tuner may seem
a little crowded—miniature knobs and RF
connectors will give you a little more
knuckle room. Connectors can go on rear.

base-loaded vertical, a random-length wire
(about 75-fcet) and of course, the JoySTICK.
With the coax switching arrangement I have,
I can instantly switch any one of the six
antennas to any one of three transmitters
or three receivers. Therefore it was possible
to make comparison tests with all six an-
tennas on the receivers only.

Significant Results. In every case sub-
stantial improvement in signal strength and
signal-to-noise ratio were apparent when any
antenna was connected to any receiver
through the antenna tuner. After a few
weeks of experimenting (through actual on-
the-air operation), I was sold; the antenna
tuner would stay as a permanent station ac-
cessory. As I already had the components in
the Type 3 JoyMATCH, 1 simply mounted
them in an aluminum utility cabinet, and
wired in a rotary tap switch in place of the
alligator clip originally supplied.

(Continued on page 124)
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by Marsiall Lincoln
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Take a hint from the professional brass pounders—use a T-R switch for instant
break-in during pauses in CW transmissions—and make your CW contacts enjoyable.

B It happens to every newcomer to the
amateur CW bands. You start what prom-
ises to be a long QSO with an interesting op
who has a smooth fist and a strong sig—599
and “in the clear.”

With confidence, you launch forth with a
rundown on the rig, the antenna, the weather
and the gossip from last night’s radio club
meeting. Then you sign over to the other op,

This little unit does a big job and can
be stashed in any little nook on the dcsk.

OcToBER-NOVEMBER, 1966

snap the plate switch off, . . . and listen with
dismay to the ten other QSOs that sprang up
on your previously clear frequency while you
were transmitting. You just barely manage
to hear your 599 contact whisper “SRI1 OM
RM VY BAD— —HPE CU AGN

73

Drat and Fiddlesticks. Another QSO
shot full of holes by bunch of dad-blast-its
who came on while you were transmitting.
If you could have heard them when they
started, you would have asked them to join
your QSO, or moved to a different frequency
to maintain contact. But now the damage
has been done. Looks like it's either buy a
kilowatt or take up stamp collecting. 1f only
there were a way to have your cake and eat
it too.

There Is, You Know! With the inexpen-
sive accessory shown here, and nothing more,
you really can transmit and receive at the
same time! Impossible? Not at all!

This little helper for the frustrated CW
man is a T-R switch. The T-R stands for
transmit-receive. The CW traffic hounds
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have been using such wonder boxes for
years. A T-R switch is guaranteed to cure
more headaches than a boxcar load of those
super pain killers you see nightly on the
21-inch magic lantern. Although there are
a multitude of different designs for these
handy gadgets, the one shown here is one
of the simplest and easiest to build—an
evening or two should put you in business.

How? What it does is allow your receiver
to operate all the time. (You don’t mute
the receiver when you transmit.) You
monitor your own signal (always an excel-
lent idea), and you also hear the other guy—
along with any crud that shows up on the
frequency—in between your own dits and
dahs.

When you use a T-R switch, you take out
your antenna relay—there no longer is any
need for it. This is because the T-R switch
does the work of the reiay, and more besides.
The principle is illustrated in Fig. 1. Note
the transmitter is connected directly to the
antenna all the time. The receiver is con-
nected to the antenna through the T-R
switch, which uses a vacuum tube in place
of a set of relay contacts to switch the re-
ceiver into the antenna circuit whenever you
open the key.

When your key is up, the transmitter js
not putting power into the antenna, so the
receiver js free to use the antenna for re-
ceiving signals. When you press the key
down, the transmitter radiates energy into
the antenna. The T-R switch jumps into
action at this time to stop that bolt of energy
from going into the receiver input terminals.
In short, the T-R switch isolates the receiver
from the antenna whenever the transmitter
is keyed, and it allows normal operation of
the receiver whenever the rig is unkeyed.

It's That Easy. Look at Fig. 2—it shows
the working principle of a T-R switch. The
grid of the tube in the switch is connected
to the antenna feed line through a capacitor,
which couples incoming signals to the tube.
The receiver, in turn, is connected across
the tube’s cathode resistor to “pick off” these
signals.

When the transmitter is keyed, its signal
must pass from grid to cathode of the T-R
tube, which effectively prevents it from pass-
ing along a sizable signal to the receiver. In

this way, the tube prevents the disaster which
would occur if the receiver were coupled
directly to the transmitter while it was keyed.

Although the receiver is isolated from the
antenna during key-down periods, it still re-
ceives the transmitter’s signal because of its
proximity. As a result, you hear your own
sending when your key is down, and you
hear everyone else on the frequency when
your key is up.

This makes it easy for another station to
“break” you, since you can hear him during
cach tiny interval your key is up. This ex-
plains why traffic handlers use such an ar-
rangement in their stations. If the station
receiving traffic misses a word in a message,
the operator merely holds his key down or
sends a string of dits with his bug. The
sending operator, because he has a T-R
switch, hears this and stops until the re-
ceiving operator tells him what he missed.
This saves a lot of time which would be

For a low-power rig J1 and J2 can be mini-

ature connectors. T-R switch could be a
part of home-brew transmitter chassis to
reduce TVl to a minimum with short cables.

ca c5
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consumed by getting “fills” after the message
was sent.

The T-R switch also helps make for faster
traffic work and smoother QSOs by enabling
a sending operator to know immediately
when interference pops up on his frequency.
When it does, he can check to see if the guy
he's working is still copying satisfactorily,
and, if not, take corrective action. The other
fellow, of course, can break in anytime to
report any trouble he’s having in copying.

The unit pictured here has been kept as

AV

LOW~-PASS FILTER
J/

Q

oo
C—_JL___ T-R SWITCH RECEIVER
Ll o B
00 00

TRANSMITTER

Fig. 1. Block diagram of connections makes
it easy to hook up T-R switch. T-R switch,
filter and transmitter can be in one unit.

B+

+—

XMTR

-

RCVR

Fig. 2. Simplified circuit of the T-R switch
makes it easier to understand the operation
of this worthwhile addition to any station.

simple as possible while incorporating its
own power supply. You can eliminate the
power supply if you want to steal a little
power from your receiver to operate the
T-R switch. Its needs are very moderate—
6.3 volts @ .15 amp (150 milliamperes)
for the heater and 150 to 250 volts at a few
milliamps for the plate. Fig. 3 shows the
circuit for the unit pictured here.

Be sure the unit is well shielded and keep
the coax lead from the T-R switch to trans-
mitter as short as possible to guard against
TVI. The simplest way to connect the
antenna and T-R switch to the transmitter
is with a coax T-fitting on the back of the
rig. If a low-pass filter is used, it should be
connected in the feed line hevond the T-R
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XMTR. & ANT.
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Fig. 3. Complete schematic diagram details
optional DC power supply and T-R switch.

T

T-R SWITCH PARTS LIST
C1—>50-mmf., mica capacitor
€2, €3—.01-mf., disc capacitor
J1, J2—coax connector (Ampheno! 83-IRTY or
equiv.}
R1—1,000,000-0hm 4;-watt resistor
R2—.560-0hm, 14, -watt resistor
R3—2,200-0hm, V;-watt resistor
V1—Vacuum tube (type 6C4, 6C4W, 6CAWA,
6100 or equiv.)
POWER SUPPLY PARTS LIST
T1—primary 117VAC; secondaries, 6.3-VAC @
.15 amp and 150 to 250-VAC @ 15 ma.
€4—10 to 30 mf., 350-V electrolytic capacitor
D1—Silicon rectifier (Lafayette 19R5001 or
equiv.)
C5, C6— .005 mf., disc capacitor
Misc.—Tube socket, tube shiéld, chassis box,
coax, wire, solder, hardware, etc.

$7.50
4 hours

AL AL LML

Estimated cost:
Estimated construction time:

RIS 5

I

switch—in other words, the T-R switch
should be closer to the transmitter in the
line than the low pass filter. The proper
position for a low-pass filter is indicated by
the dotted box in Fig. 1.

Parts Placement. It’s not critical, and
components may be installed differently from
the arrangement shown here as long as good
RF-construction practice is followed. Also,
the unit can be constructed in a much
smaller box than the 5% x 3 x 2ls-inch
chassis ‘hox shown here, if you wish. How-
ever, be sure that Cl has a voltage rating
high enough to safeguard it from breakdown
due to the high voltage in your rig.

The power transformer (T1) in the unit
is a surplus job having a 150-volt secondary.
Any transformer which has a high-voltage
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secondary that will give 150 to 250 volts DC
for the B-plus will be satisfactory. The filter
capacitor and diode ratings are not critical
either, as long as they have adequate voltage
ratings for the transformer you select.

Hook Up. Coax connectors on the end are
for connections to transmitter (and antenna)
and to receiver—and don’t get them mixed
up! The line cord could be fed into the re-
ceiver, if you wish, so the T-R switch is
turned on and off at the same time as the
receiver. (Remember, the T-R switch must
be turned on, even if you do not plan to
transmit, to feed the signal from the antenna
to the receiver.)

If you get heater and plate power directly
from the receiver instead of building the
self-contained power supply shown here, the
T-R switch also will be automatically turned
on and off with the receiver—a very con-
venient feature.

Do you now have a relay, actuated by
either the transmitter or receiver change-
over switch, (o mute the receiver when the

transmitter plate switch is 0n? You must dis-
connect this relay. The receiver must oper-
ate all the time to get benefit of the T-R
switch.

If you want to operate both phone and
CW, you have to keep the muting relay in
operation when working phone—otherwise,
the unmuted receiver will feed a signal into
the, mike, causing audio feedback. So, install
a switch so you can disable the muting relay
when you are operating CW break-in.

Using It. When using the T-R switch, you
may notice that tuning the transmitter tank
circuit, even without the transmitter being
turned on, will have an effect on the signal
strength in the receiver. This is because the
transmitter final tank s, in effect, now con-
nected in parallel with the receiver antenna
coil. So, cven if you are just listening around
the band, and maybe don’t even have the
transmitter turned on, you will have to adjust
the final tank tuning capacitor to get the
strongest signal in your receiver.

When you tune up the transmitter for
operation on a given frequency, you auto-
matically get the final tuning capacitor
setting that will reinforce the incoming signal
for maximum strength in the receiver on that
{frequency. a2
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TV IS BEST

THE RACES

B Since this extensive closed-circuit TV sys-
tem has been installed at the Monmouth
Park Racetrack, N. J., you can forgo the
many inconveniences often encountered at
the track—Ilike sitting on the hard grand-
stand seats, getting sunburned or caught in
the press of sporting humanity. You no

longer have 1o worry about someonc filching
your favorite refreshment when you run
from the bar to the rail—in fact you don’t
even have to unbend your elbow to be right
in at the photo finish.

Equipment made by the RCA Broadcast
and Communications Products Division is
used to give the track patrons, gathered
around the sixty 23-inch monitors, the same
picture quality they’d get at home—complete
with special effects like a zoom lens for fol-
lowing the race; split screens, lap dissolves
and text insert. u

Rap10-TV EXPERIMENTER
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When your teeth start hearing

t's bad. But,

when they start talking
back, you’ve had it.

B A young man walked into the reception
room of a radio station in upstate New York,
claimed he could hear the station’s programs
without benefit of radio receiver.

Before packing and mailing the gentleman
to the local koo-koo place the station em-
ployees decided to give his weird story a
whirl. Taking their new-found friend to a
room on another floor of the building where
they could be sure he would not hear either
receiver or speaker, they asked him what
program was now “on the air.” And he told
them.

Further investigation proved a deposit of
carborundum lodged in the man’s tooth was
acting as a rectifier, receiving radio pro-
grams, saliva in his mouth acting as a con-
ductor. Still further investigation proved
this occurrence not as rare as it seemed.

A similar incident had been reported at
Bellevue Hospital, New York City, where a
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famed neurophysiologist saved a similar
“listener” from the jacket department when
he said, “study his teeth.” This specialist
describes the phenomenon as one that can
happen when carborundum dust seeps into a
new filling, or into the well of a tooth when
it is being filled, the carborundum acting as

ANATOMICAL TOOTH SURFACE
METAL SENSOR FORM

SOLID-STATE COMPRESSIVE
SENSORS

SIX-CERAMIC CAPACITORS
ANTENNA COIL

030 T SIX-TRANSISTOR FLAT PACK
. . ~— RESISTOR SUBSTRATE
* CERAMIC CAPACITOR
20 BATTERIES
l 030" ——]
This artist's representation of the tooth
is more thon 3-times actual tooth size.
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BROADCASTING TOOTH

a rectifier and turning a perfectly innocent,
well-meaning tooth into a radio receiver.

All of which seemed quite harmless until
recently. For no one would quite think of
asking dentists to deliberately add carbo-
rundum to dental fillings, and certainly no
one knew how to pack a radio receiver into
a tooth. But now we’re not sure.

For a dentist-engineer team at the School
of Dentistry, University of Michigan, have
developed a tooth, packed with miniaturized

electronic components so it can broadcast.

A young volunteer sat down in a dental
chair in the dentistry department at the Uni-
versity in Ann Arbor. When Dr. Major Ash
looked at his mouth he found an upper first
molar missing. In its place Ash inserted a
tooth that looks like any other molar-bridge,
except this one, packaged in plastic, is wired
for transmitting and costs $15,000.

As the volunteer chewed food, smoked,
and even rested, the tooth telemetered how
it felt about the other teeth around it so Ash
and his associate, Scott, could register data
for the use of all dentists on a Honeywell
Visacorder located nearby.

For years it has been known nature pro-

[sEnsor ) | [ sENsOR ] ['sEnsor ] [ SENsOR } [ sensor ] [sEnsor )
SUB SUB SUB suB SUB SUB
CARRIER CARRIEF CARRIER CARRIER CARRIER CARRIER
CHANNEL 1 CHANNEL 2 CHANNEL 3 CHANNEL 4 CHANNEL 5 CHANNEL 6

RF OSCILLATOR
¢ AMPLIFIER

ANTENNA

It may be hard to believe but all six of the channels, with their sensors, transistors
and rechargable cells (batteries) can be put into less than one hundredth of a cubic inch.

To study the broadcasting tooth you have to
have a steady hand, a gentle touch and a
stereo microscope as well as patience.

vides a pretty complex protective system for
its teeth, but the strain of chewing and flaws
in bite can wear a good tooth down. Ill-
fitting bridgework can damage adjacent teeth,
while if a dentist truly understood the stresses
a tooth goes through in a day, he could de-
sign better bridgework, prevent gum com-
plications, even tformation of tartar and
cavities.

The idea of attempting to solve this prob-
lem through electrical methods is not new,
goes back to such men as B. Jankelson and
G. Hoffman, tollowed later by A. A. Brewer
and D. C. Hudson who overcame early dis-
advantages of studying the tooth’s daily
battles through wires extending from the
mouth. This they did by trying to insert a
radio transmitter into an upper denture to
telemeter frequency of tooth contacts.

However, it has taken Scott and Ash,
spending two years of study to fashion the
ultimate electronic tooth. And before they
achieved their difficult goal, they discarded

(Continued on page 116)
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SILENCE 15 GOLDEN

Just build Blah-0ff and see for yourself how much fun it is to
hlast those commercials into stony silence.

® Have you had it? Are you sick of Katy Winters telling you how
to stop perspiration? Are you waiting for the Knight-in-Armor
to run someone through with that lance instead of turning lovely
grease-covered overalls sparkling white? Do you wish that kook
running around with a sheet and screaming, “It’s sparkling white,”
would step off that 300-foot cliff in the background? Do you have
an insane urge to belt that blond in the mouth next time she says
“Take it off"—and ir turns out to be some jerk stripping whipped
cream off his face? (What, you really believed shaving cream
looked like that?)

In short, are you sick of TV commercials? If you are, why not '

dispatch them to the great beyond with the Blab-Off?

There you sit, the Blab-Off connected to your TV receiver and
your ray gun (it's really a flashlight) on the table next to you.
The man from U.N.C.L.E. has just about convinced the girl from
the Society of International Noodnicks that she's on the wrong
team when there's a quick cut to some idiot, dressed in a maid’s
uniform, flying through the air and waving a container of gook—
which not enly cleans something but makes your hands kissing soft
in three minutes. Of course, while you can always look down at
the latest issue of Playboy (concealed inside a copy of R-TV E)
the audio portion of this throwback to the Inquisition is enough
to make one gag on a really cold beer (and one should enjoy a
really cold beer).

But this time, instead of muttering that the sponsor thinks every-
one has the mind of a 2-year-old, you grab the ray gun, fire a

by Herbert Friedinan
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SILENCE IS GOLDEN

a 2-year-old, you grab the ray gun, fire a
short burst of instant death ray at the TV and
peace descends—no more sound. When the
insult to your intelligence is over, you fire a
quick burst of rejuvenating light at the TV
and the sound comes back.

The Inside Story. By now you no doubt
have guessed that the Blab-Off is a light-
controtled relay that mutes the TV receiver’s
sound and turns it back on whenever you
give the command. Fig. 1 shows how it’s
done.

to an ordinary two-cell flashlight located 30
feet from CdS!. In fact, it’s not even neces-
sary to “hit” CdS1 with the full light beam.
Just sweep the flashlight beam across the
area where CdS1 is located. As soon as any
part of the beam, even the edges, passes
over CdSl—even for an instant—the Blab-
Off will be activated.

The Blab-Off’s sensitivity actually creates
a minor problem. It is so sensitive that it
can only work in a room where the room
lights are properly dimmed for TV viewing.
If you enjoy watching TV while taking a
sun-bath from light streaming in the window,
forget the Blab-Off. The excess light will
“jam” the photo-resistor.

If you plan to use the Blab-Off under

16 o
p 9 TV SPKR
- a CIRCUIT
SCR1 et >
T SCR1 Schematic is simple.
€dsl (SEE TEXT) i Largest component is relay
(SEE TEXT) -—Y,- K1 with J1 about next in
size. J1 and P1 can be
Pl L eliminated if you can
mount CdS1 in same box as
other components.
P2 ‘\: 3
j SI1A sie

Relay K1 is connected in series with SCR1,
a silicon controlled rectifier. Note that photo-
resistor (photo conductive cell) CdS|—
which is connected into the circuit via Pl
and Ji—is part of a series-connected volt-
age divider consisting of CdS1, R1 and R2.
Light falling on CdS1 lowers its resistance,
thereby causing a grecater voltage to appear
across R1-R2. When the voltage reaches the
breakdown (ionization) potential of neon
lamp 11, It canducts, applying a voltage to
the SCR gate. The SCR conducts and relay
K1 is activated, thereby opening the TV
speaker circuit.

How it stays open and closed. The relay
is a special type known as an impulse or
latching relay. Assuming K1’s contacts are
closed, a single pulse of current through the
coil causes the contacts to open, and the
contacts stay open even after the current
pulse has passed. A second pulse will cause
the relay contacts to close and stay closed.
Once the contacts are either opened or
closed they stay in that condition even after
current is removed from the relay coil.

The Blab-Off is so sensitive it will respond

high-ambient light conditions, it will be nec-
essary to experiment with photo-resistors
having a higher resistance rating at 2 foot-
candles than the model specified in the parts
list. Since the Clairex type CL505 is rated
at 9000 ohms at 2 foot-candles, a good ex-
perimenting model for high light levels might
be the Clairex type CL704 or CL705 or
some similar photo-resistor.

While many different photo-resistors will
work in the Blab-Off, the CL505 was se-
lected as its relatively large diameter (Y2
inch). This makes it sensitive to the fringes
of the light beam and means that the light
beam doesn’t have to fall directly on the
target area.

Construction. The Blab-Off consists of
three units: the flashlight, the photo-resistor
and its holder, and the control box.

The control is assembled in an aluminum
chassis box or cabinet measuring 2'8x3x5%
inches. Since the Blab-Off is operated di-
rectly from the line, take extra care that no
part of the circuit is connected to or touches
the cabinet. Do nor use the cabinet as a
common ground connection.

RADIO-TV EXPERIMENTER



internal views of the Blab-Off show
locations of most components. Once you
have the major ones positioned the
placement of the others will be quite
obvious—even if you don’t keep

leads as short as practical you won't
have any problems with placement.

Socket J1 is a standard chassis-mounting
AC receptacle, though any socket with two
insulated terminals may be substituted. 11
is a special neon lamp made for “dark” ap-
plications—inside an enclosure, for exam-
ple—so no substitution should be made.
While the Blab-Off will work with a “stand-
ard” neon such as the NE2 it will tend to be
intermittent in operation.

Note extra carefully DI’s connections
across Ki. DI, which is any standard sili-
con diode rated at 200 piv or higher, must
be connected so its cathode (the end marked
with a “+” or a band) “faces” power switch
S1. If the diode’s polarity is reversed the re-
lay will not operate when the SCR is tripped.
Diode D1 should not be eliminated as it
sharply reduces relay chatter (the noise could
drive you nuts, otherwise). B

Also take extra note of SI’s connections.
When it is in the normal (N) or power off
position, the second set of contacts short
K1I’s contacts so the speaker is connected
at all times. When S1 is set to the control
(C) or power on position, the speaker-
is on or off.

In the unit shown, the terminal strip was

OcToBER-NOVEMBER, 1966

PARTS LIST

CdS1—Photoconductive cell {Clairex CL505 or
equiv.—see text)

D1—750 ma, 200 prv (piv) or higher rating
silicon rectifier

11—Neon lamp (type NE-23 or equiv.)

J1—Jack, 2 wire insulated (see text)

K1—S.p.s.t. latching relay (Guardian IR-610L-
Al115 or equiv.)

P1—Plug to match J1 {see text)

P2—Plug for AC line cord

R1—22,000-0hm, V;-watt, resistor

R2—1,000,000-0hm potentiometer (see text)

R3—100-ohm, V,-watt, resistor

R4—47-ohm, V4 -watt, resistor

$1—D.p.d.t. slide or toggle switch

SCR1—Silicon controlled rectifier (G.E. C6B or
equiv.)

1—Chassis box, 24 by 3 by 5V, inches
(Premier AMC-1006 or PMC-1006
or equiv.)

Misc.—terminal strip, grommets, wire, solder,
mounting screws, etc.

Estimated cost: $12.00
Estimated construction: 3 hours

soldered directly to the top of R2 to conserve
space. Since the leads around R2 and the
terminal strip are somewhat close don't be
afraid to use plastic tubing (spaghetti) freely
on all bare leads.

For normal low-ambient light levels R1 is
22,000 ohms and sensitivity control R2 is 1
megohm. If you do any experimenting for
high light levels R2 may be changed but R1
should never be less than 22,000 ohms.

Assembling the photo-resistor pickup.
The specified CdS1 mounts in a three-inch
section of Y-inch copper tubing of the type
used by plumbers for water pipes. (Other
photo-resistors might fit into 3s-inch tubing.)
Attach a length of standard “zip” cord (or
speaker wire} to CdSI’s terminals and thor-
oughly insulate the leads, right up to the
glass enclosure. Position the photo-resistor

Photo-resistor is

shown here somewhat
larger than actual size. The
connecting wires have been
attached and bare leads
covered to prevent shorts
from occurring.
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about half-way into the tubing and apply a
liberal quantity of silcon rubber adhesive
(such as RTV or Silastic) to the wire end
of the tubing. When the adhesive hardens
both the connecting “zip” cord and CdS1
will be held firmly in place.

Connecting the Blab-Off. The schematic
diagram in Fig. 2A shows speaker output
circuit of a typical TV set. Open one speaker

OUTPUT Tt

AMP

Factory-wired speaker connections

[above) can be easily modified (below)

to make connections to Blab-Off.

R4 keeps some load on output transformer,
even with the speaker disconnected,

to prevent excessive plate current flow.

SPKR

Ta

MAY BE i
GROUNDED "%

}OKl
! | T

OUTPUT
TRANSFORMER

R4

a7a SPKR

_ i _ MAY BE
<" GROUNDED

lead at the speaker terminal. (If one of the
speaker leads is grounded open the un-
grounded lead.) As shown in Fig. 2B, con-
nect a 47-ohm, Ya2-watt resistor across the
output transformer and bring out two leads
from inside the cabinet—the leads to Kl1’s
contacts.

Mount the control box on the rear of the
TV receiver and connect the speaker leads
to K1’s contacts. To avoid short circuits
run the speaker leads through a rubber-
grommeted hole in the control cabinet.

The photo-resistor assembly can be
mounted under the TV receiver; it is held
in place with a single electrical pipe strap—
a half-U clamp.

Adjustment. Set the room lights to the
normal viewing illumination and temporari-
ly remove the cover from the control cabi-
net. Turn S1 to on—the speaker may or may
not disconnect—and adjust R1 until 11 is
not illuminated. (If Il stays on, SCR1 is

Room-temperature vulcanizing (RTV}
silicone rubber (used for caulking sinks,
tubs, etc.) seals leads and CdS1

into section of tubing (above). The
completed light pickup (below) is
shown mounted under TV cabinet.

continuously conducting and KI might
burn out.) If Il cannot be extinguished with
R1, the room illumination is too high; try
painting the inside of the photo-resistor as-
sembly black before experimenting with
other photo-resistors. Set R1 to the highest
value which will still cause K1 to trip when
a flashlight is beamed at CdS1.

Since strong light will always trip K1,
make certain the Blab-Off is always turned
off with the TV recciver, or when the room
lighting is raised.

Next time an aspirin commercial gives
you a headache simply zap the Blab-Off with
the flashlight—and bid that headache good-
bye. n

Mounted on the rear of the TV cabinet the
controls for Blab-Off are easy to reach.

Rapi10-TV EXPERIMENTER



Making Light Work

of Power Wiring
by Paul Hertzberg, K2DUX

AC power receptacles are just about the same
no matter where you install them but hanging
a light entails many varied techniques
that are very simple—when you know how.

DDING light fixtures is much more of
a problem than adding an outlet. The

styles of receptacles are quite limited by
comparison —and generally they will be
mounted in one of three types of o stlet
boxes. The most common box, used for wall
outlets and switches, is the Gem box —
the one that comes apart.

Round (octagonal) and square boxes in
3- and 4-inch sizes are used in different
ways to hang lighting fixtures. Some are
fitted with adjusteble hangers (brackets).

Because of the weight of many ceiling
fixtures the support must be more secure.
While some light-weight lighting fixtures
can be installed after the ceiling has
been finished, most must be attached to
brackets {or scme cross membher) that are
fastened to the beams before the ceiling
has been closed up.

Trying to refinish a ceiling to look
like new after it has been broken open is
quite a job —it‘s one for an expert!

While we ¢en‘t tell you how to re-
plaster a ceilirg,wo can show you some of
the ceiling-fixture assembly methods.

So if you ean work down frem an un-
finished attic ar are finishing an attic
or basement tkat still has én apen ceil-
ing, here are some tips on finishing sooner
and ending up with a neat-locking job
that you ean be proud of when com pany
comes. Now, before youroll up your
sleeves to starf work, turn the page
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Making Light
/\ Work Of
Power Wiring

Two lights can be controlled
independently (one with a
pull chain or from a second

switch mounted in wall box).

You do need a 3-wire cable

from the wall-switch box
to the first ceiling box—
two wires to the last box

PULL CHAIN LIGHT — —

OR DUPLEX RECEPTACLE °

Sl

RN

Nails are used to attach

W the hanger (bracket) between
CEILING BEAM \ the beams. Just be careful
\\\\ that you don’t split the edge
- . of the beam while driving
& ‘\\Y Bk BABEE 3 \ /' X nails. Fixture stud can be

positioned on hanger.

-
—
S

VAN \\|! \i \'1‘,{
N\ [ FIXTURE N\ ! };i
Al STUD . 14i
. il !
\ V| ; = g |
/ J \ /
NAILS S ADJUSTABLE FOR Wires may go through box
VARYING DISTANCES or through stud and C-shaped
SHALLOW BOX BETWEEN BEAMS fixture hickey. Bowl-shaped
canopy covers up ceiling
T =" opening and wiring splices.
\ =
Ceiling-pan fixture has two lamp sockets. 2 i
Watch wiring for a flush fit to ceiling. \

80X FLUSH
WITH CEILING

CEILING
"OAN"

LARGE
- \(DROP FIXTURE
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BOX FLUSH
WITH CEILING

Here, short machine screws attach
fixture hanger to tapped holes in ears
or tabs bent into edge of box. The
fixture-stud extension is not needed in
this type of fixture installation.

Single-lamp fixture uses a fixture

N, hanger bracket mounted on fixture stud in

ceiling box. Machine screws in tapped
holes bottom in fancy nuts and pull pan
tight against ceiling to cover box.

BX CABLE —~ARLUINUY)

BOX FLUSH
WITH CEILING

s

1 Claw Hammer—fordrivingin staples, nails,
wood supports, mounting boxes.

2 Screwdriver—3" type with insulated han-
dle for tightening screws on con-
nectors, outlets and switches.

3 Hacksaw—for cutting BX cable,
supports.

4 Linesman's Pliers—for cutting wire, tight-
ening nuts, stripping insulation.

5 Folding Rule or Tape—for measuring po-
sition of boxes, cable lengths.

6 Neon Test Light—for checking live wires,
tracing circuits, testing outlets.

metal

TOOLS FOR INSTALLING BX WIRING

Attt

g

7 Brace and Bit—for boring holes through
walls, studs, floors (a #12—%-inch-—
bit is the right size for BX cable).

8 Electric Drill—¥%-inch power wood bit and
extension cord (if power is available
from a finished area).

9 Electrician’s Knife—for cutting insula-
tion, scraping ends, wire.

COPPER WIRE CURRENT RATING

Wire | | |

Size (AWG)| No. 14 | No. 12 | No.10 | No. 8 | No.6
Maximum

Current 15 Amps|20 Amps|30 Amps| 40 Amps|55 Amps

OcTOoBER-NOVEMBER, 1966
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A simple adapter you can use

with your AC VTVM or Hi-Z

by Herbert Friedman

- 7 -

build

VOM.

THD

tester

TO AMP
L1 s& c
F F
@® S1B
Cl1 c2 T0 AC
.01 .01 METER
(SEE TEXT)
R2
250K
8 4]
C, ®

Fig. 1. This simple circuit is the heart of audio
analyzers that are designed to measure the
total harmonic distortion {THD) of amplifiers.

W If you do any serious experimental work
in audio, or if you've got a little audio
service business going on the side, you prob-
ably know the importance of THD (total
harmonic distortion) measurements. The
THD of an amplifier is important because it
is generally the design center for overall per-
formance, to which the frequency response,
power output, noise level, and sensitivity are
referred.

Since all manufacturers specify perform-
ance, particularly power output, at a given
THD reference level, the experimenter or
service technician can easily check against
the like-new performance specifications. For
example, if an amplifier is rated at 20 watts
for 0.1% THD, a repair that restores this
rating can generally be presumed to have re-
stored all other characteristics.

While it is true that amplifier distortion
is also dependent on frequency as well as
power output level, it has become the gen-
eral practice in all but the most expensive
“high performance” amplifiers to use the
THD rating at 1 kHz (1000 cps) as the ref-
erence. And it can be generally assumed that
an amplifier exceeding the distortion specifi-
cations at 1 kHz will also display evidence
of a degradation in frequency response and
signal-to-noise ratio. Even when a manufac-
turer specifies the more esoteric intermodu-
lation distortion, he also gives the 1 kHz
THD since it is a more universal measure-
ment when dealing with reproduction of
sound through a loudspeaker. .

Much of a distortion meter’s cost goes into
making it tunable over the 20 to 20,000 Hz

('-\»,-A——c/sro———

160> 80> 40
B

C,

Fig. 2. R1 can be replaced by the above cir-
cuit to make amplifier-output loading easier.
When testing use heavy-current rotary switch.

Rap10-TV EXPERIMENTER
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5. ApsvTOR

The setup is simple—connect the THD Adaptor to the output terminals of the amplifier;
connect the audio (AC) VIVM to the C-D terminals of the THD Adaptor and read THD.

PARTS LIST

C1, C2-—.01 mf., 100 WVDC disc capacitor

L1——Variable inductor, UTC type VC-15 {avail-
3 able from Allied Radio as their part
#622914; $7.50)

R1—Amplifier load termination {see text)
R2—250,000-0hm,
S1—S.p.d.t. toggle switch

I

linear-taper potentiometer

4—Insulated binding posts

1—Chassis box, aluminum, 5V, x 3 x 2"
(Bud 3006A or equiv.)

Misc.—Wire, solder, hardware, etc.

Tt

Estimated construction cost: $7.50 plus junk box
parts. About $10.75 with new parts.

Construction time: 2 hours or less

(cps) range. Another high-cost circuit is the
built-in AC-VTVM used to measure the dis-
tortion level. But since you get the key to
overall performance by knowing the 1-kHz
distortion value, you can dispense with the
tunable circuits. Substitute your own AC-
VTVM for the built-in job and you come up
with the THD Adaptor, a distortion meter
you can throw together in an hour for only
$7.50 plus some parts from your junk box.

How It Works. The THD Adaptor
schematic diagram is shown in Fig. 1. Note
that it is simply a parallel-T network for
filtering | kHz and that it includes R1, a
terminating resistor for the amplifier. If a

OcTOBER-NOVEMBER, 1966

1-kHz sine-waveform signal is passed through
a distortion-free amplifier, only 1 kHz ap-
pears at the output. If you connect a VIVM
to terminals C and D, the meter would indi-
cate zero as the filter consisting of L1, CI,
C2 and R2 would “block” the |-kHz output
before it got to the meter. If the amplifier
caused distortion, in addition to the 1-kHz
signal there would appear at the output many
harmonics of the 1-kHz input—2 kHz, 3
kHz, 4 kHz, etc. (The greater the distor-
tion the greater the harmonic output.) Since
the filter would “block” the 1-kHz signal
component, only the distortion components
would appear at terminals C and D.

Since % THD = Vrms Harmonic/Vrms
Total Signal Voltage X 100, the percent har-
monic distortion of an amplifier equals the
voltage indicated across C and D divided by
the voltage across R1 times 100. (Bypass
switch S1 allows the meter connected to C
and D to indicate the total amplifier output
voltage.)

Using the THD Adaptor. Let’s look at a
practical application. Assume that the 1-kHz
test input signal causes the meter connected
to C and D to indicate 10 volts when Sl
is in the bypass or B position. With S1 in
the filter or F position the meter indicates
1 volt. The amplifier’s percent THD then
cquals 1/10 X 100 or 10%.

While we have chosen convenient num-
bers (1 and 10) for illustration, the actual
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THD
tester

voltage readings could be anything. For ex-
ample, an amplifier might deliver a total out-
put voltage of 6 volts with a filtered voltage
of 0.45. The % THD in this instance would
be 0.45/6 X 100 or 7.5% THD.

While we have referred to using an AC-
VTM, an ordinary VOM could be used as
long as its impedance is at least 10 times the
value of the amplifier’s load impedance. An
AC-VTVM would probably only be required
when measuring voltages smaller than 0.5
Vrms (audio or AC-VTVMs go down to 1
millivolt full scale, while VOM’s are gen-
erally limited to a bottom range of 1 or 3
volts.)

Building the THD Adaptor. The unit
shown is built in an aluminum cabinet meas-
uring approximately 2's x 3 x 5% inches.
The layout isn’t critical and you can use any
component arrangement you desire. Since
some transistor amplifiers don’t have a com-
mon output {(grounded) connection, to avoid
the possibility of short circuits with the re-
sultant destruction of the output transistors,
the THD Adaptor’s case is “floating”—all in-
put and output binding posts are insulated
from the cabinet.

Resistor R1, the amplifier load, should
have a power rating equal to at least twice
the maximum power at which the amplifier
will be tested. For example, if you plan to
test at 10 watts output, R1 should be rated
for 20 watts. Either a single resistor or a
parallel wired group (as shown) can be used.

If you want to make the adaptor universal,
substitute the switch-selected load circuit

When laying out chassis box be sure to
space 5-way binding posts ¥, inch to fit
double-banana plugs used to connect most
professionally-styled laboratory instruments.

L

Adjustable inductor L1 is tuned for minimum
output at 1 kHz—you can also tune generator
to null frequency for making quick THD test.

shown in Fig. 2. While 4-, 8-, and 16-ohm
terminations are more or less standard, you
can add any desired load value to the selector
switch.

Tuning Up. L1 is tuned via a small Allen
screw in the side of its case. Connect termi-
nals A and B to the amplifier and C and D
to the AC voltmeter. Feed a 1-kHz signal
through the amplifier—from a signal gen-
erator, pre-recorded tape, or phono record—
and adjust L1 and R2 for minimum’ meter
reading. L1 and R2’s adjustment interact to
a degree and it will be necessary to go back
and forth several times. Since the tuning
is extremely critical you probably will have
to adjust the filter each time the adaptor is
used.

Don’t worry about getting an exact 1-kHz
signal source as the filter tunes the range
of 800 to 1200 Hz. You can tune either the
inductor (L1) or the generator—whichever
is easier. It won’t really matter a lot if you
use 990 Hz or 1010 Hz—this is [%. And,
under normal temperatures, the inductor
shouldn’t change much at all. So just tune
for the null.

Making the measurement. Feed the test
signal into the amplifier and adjust the am-
plifier for the desired power output. Sct
S1 to the B position and note the meter read-
ing. Then set S1 to the F position and adjust
L1 and R2 for minimum meter reading (a
null). The % THD is equal to the B-read-
ing/F-reading times 100. o
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Talking
Shoe Lox

Dirt-cheap and ultra-simple, this weirdo does everything speakers do!

B Here’s a project that is exciting to build
and informative; exciting because you con-
struct it and informative because you see in
operation a device that is basic t0 most all
electronic reproducing equipment. What is
it? It’s a permanent-magnet (PM) speaker
one that operates on the same principle as
the speaker in your transistor radio, or like
those in a hi-fi set. We call this project the
“Talking Shoe Box” speaker.

A cardboard shoe box serves as both the
frame and cone. The cover of the box be-
comes the cone of the speaker. It vibrates
in accordance with the currents that flow
through a coil (calied a voice coil) mounted
on the inside of the cover. The vibrations of
the cover compress and rarefy the surround-

ing air—putting sound waves in motion
in exactly the same manner as a speaker
does.

Making One. Perhaps the most important
part of any PM speaker 1s the magnet itself.
The magnet used was salvaged from a smaller
speaker that had been discarded. Most elec-
tronics repair shops have one or two defec-
tive speakers around. Ask for a few defec-
tive units if you don’t have any of your own.
The magnet is removed from the speaker
{rame by giving it several light taps with a
small hammer. Don’t hit it too hard—each
tap knocks out some of the magnetism.

The coil form used here measures a little
more than l-inch in diameter, but the size
you use will depend on the magnet you have.

Shoe box acts as frame, its
cover as cone of this novel
speaker. Magnet can be
salvaged from a discarded
PM speaker, though more

powerful assemblies can
often be obtained from
hobby supply houses.

CARDBOARD
MAGN .
MOUNT x‘ﬁ‘/‘
; ¥ ',’I »2.
A
e~ b2t i

VOICE COIL
13" LONG (SEE TEXT)
GLUE BOX COVER
VOICE CoiL 1\
75 TURNS # 30 E.C. WIRE
ALLIGATOR
_ CLIPS
CONNECTING
LEADS 24" LG,
o

By Robert E. Kelland

OcToBER-NOVEMBER, 1966

CARDBOARD SHOE
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7a//z£n7 Shoe Lox

The coil form must fit over the magnet with
a comfortable clearance. The coil consists of
about 75 turns of AWG-30 enamel-covered
copper wire. The wire is scramble wound
around one end of the form. Cut two slots
(or make small holes) for the beginning and
end of the wire. A touch of all-purpose ce-
ment will keep the coil from unwinding.
The form is glued to the exact center of the
underside of the box cover. Use diagonal
lines from corner to corner to find the center
point.

The magnet mount is made from an
8" x 212" piece of stiff cardboard but there
is NO rcason you can’t use a block of wood
cut to size. After forming, the magnet mount
is cemented to the inside bottom of the box
—the magnet is cemented to the mount. It is
important that you center the magnet ex-
actly, otherwise the coil form will rub against
the magnet and cause poor operation. Use
extreme care. Add a few corner braces so
the cardboard magnet mount will not sway.

Finish the “Talking Shoe-Box” speaker by
scraping the enamel insulation off the free
ends of the voice coil wire, and then solder
two lengths of hookup wire to both ends.
Weave the hookup wire through three small

AR E

PARTS LIST
1—Small permanent magnet (see text)
1—Cardboard tube 1 to 11/-inch dia. x 13,

inch long
1—Slippers or shoe box—10 x 6 x 4 inches
20'—AWG # 30 enamel-covered wire
2—Alligator clips
Misc.—Scrap cardboard, hookup wire, oll-
purpose cement, solder, etc.

g

e

Estimated cost: 50 cents
Construction time: 1 hour

A e A SR

OUTPUT TRANSFORMER

OF TV

TV sound will be heard over
shoe-box speaker when unit is
connected as shown. When
interchanging speakers, be
certain TV set is turned off
unless one speaker or the other
is actually in the circuit.

T0
SET'S
WIRING

66

. sl : Vo
Voice-coil form should be glued to the exact
center of the inside of the shoe-box cover.

A

Cardboard mount supports carefully-posi-
tioned permanent magnet in bottom of box.

holes in the side of the box, and attach
alligator clips to both ends.

Connection. To use the “Talking Shoe
Box” speaker you must have access to the
speaker terminals in a radio. TV or phono-
graph. A TV set is preferable, because the
connections to the set’s speaker are generally
of the push-on type and are easily removed.
Disconnect the speaker from the set before
connecting up your home-made one.

To protect yourself from a possibly dan-
gerous clectrical shock, pull the line cord
plug from the wall outlet before making any

(Continued on page 124)

TYPICAL SPEAKER
FOUND IN TV'S 8
HI-FI'S
REMOVE PUSH-ON LEADS
FROM SPEAKER BEFORE
CONNECTING ALLIGATOR CLIPS
__FROM"TALKING SHOE-BOX"

. SPEAKER

SHOE -BOX" SPEAKER
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" SPACE -,

PU PPETS
with

| Electronlc
Strmgs

Takmg a spin in space someday

may prove no morz formidable

than jetting crass-continent
or around the world.

But until that day arrives,
most of us will happily settle
for the next best thing—

‘man-made monsters that do

our ether-jauntmg for us. .

Byl\ C Klrk.brlde

B Ever think you would one day see space
as a satellite sees it? Travel round the earth
and peer down at land, seas and clouds as an
astronaut does? Turn your head and view
the moon, Mars and stars? Stand on a space
platform, report weather conditions, survey
space dangers, even repair craft on their way
to far planets?

You may do just that anéd not too far in
the future. And you won’t have to spend
even one day in astronaur or Superman
training, for you may travel through space
as you sit in your living room, watching your
own non-orbiting television screen.

For, according tc William E. Bradley of
the Institute of Defense Analysis, in Arling-
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ton, Virginia, we may cne day socn put tele-
puppets in space. These would te mechan-
ical “men” strung to earth men by radio-
wave strings, puppets that could survey
weather, relay information, perform tasks
too risky for human man to venture.

And most dramatic of all, the future tele-
puppet will see space through television-
camera eyes, photograph the “bright lights”
and ‘opening nights” of the space show, re-
lay instant live scenes to earth.

On Earth. A human operator on earth
would sit before a television tube attached
to his helmeted head. On his hands he would
wear electrically-wired gloves. The scenes on
the screen before him would be the same pic-
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SPACE
PUPPETS

Remote electrical sig-
nals from living human
muscles control this
artificial arm developed
by Philco. Here, arm
simulates handshake.

tured on a distant screen.in a space satellite.

And when he tilts his head up, down, right,
left, the distant space camera would also tilt,
photograph the scene before it much as a
movie-camera ‘‘shoots” sequences on earth.
But transmission from satellite would be so
instantaneous the operator would feel he too
was in space seeing the scenes the camera
“sees” at the moment the camera sees them.
And this “instant” feeling would be relayed
to home viewers so they too would feel they
Wwere in space.

As the electrically-wired hands of the op-
erator moved, the counterpart “hands” of
the puppet twenty-five hundred miles in
space would move, adjust or manipulate ma-
chinery or perform missions the earth man
did at the same time.

No Lag. And all with hardly a time-lag,
for radio waves, transmitted to the satellite
from the operator’s helmet would not only
focus the camera operating in space but
would pull the strings of puppet man, “tell-
ing” him what to do.

Sound fantastic? Not when you jigsaw
developments in bio-chemistry, atomic en-
ergy, remote control radio and closed circuit
television. For a telepuppet would draw his
intricate know-how from research done in a
variety of areas, research to aid war-time
amputees, nuclear reactor study, even the
search to improve visibility of aircraft.

First. When Wor'd War Two ended, we
had more amputecs than at any other time
in the nation’s history. Something had to be
done to make life livable for tragically-
maimed persons left without one arm, two

arms, sometimes no legs. The old peg leg
belonged in the pirate movie, and it was an
absolute “must” we find sophisticated ap-
pliances, and find them tast.

Seeking to develop new artificial limbs
Philco Corporation enginecrs studied muscle
signals as transmitted from the human brain,
along the arm, to the hand, the signals that
make fingers move, with the thought they
might catch these signals before they
reached the finger, intercept them, and
power mechanical arms and hands.

Signals are picked up on the skin’s surface
above motor points of the muscle by silver
electrodes which are connected to a micro-
miniature control circuit package the size of
a king-size cigarette pack.

Weak Signals. This control box ampli-
fies the weak bio signals and treats them elec-
tronically by signal processing, permitting
the circuitry to choose between signal pat-
terns associated with motions desired and
the signals ideutified with activity not wanted.
This discrimination guides the arm, prompts
it to move as the patient wants it to move.

To work out the discriminatory process
built into the pack, Philco built a myocoder
to preprocess and digitize signals from mus-
cular electricity for computer analysis. The
computer then classified and separated pat-
terns and identified signals with specific ac-
tivity.

Walter Wasserman, manager of Philco’s
Bio-Cybernetics Laboratory at Willow
Grove, Pennsylvania, says, “Many control
signals can be generated simultaneously by
simple conscious thought and reflection.” It

Rap10-TV EXPERIMENTER



takes this analysis and built-in guidance to
pinpoint the motion needed out of the com-
plex signal-processing of the human nervous
system.

After analyzing this signal system, de-
signing built-in discrimination into a control
package, the Philco engineers designed an
artificial arm that could bend at the elbow,
and turn its hand, all by remote elecirical
signals from living, moving muscles.

When the arm was first demonstrated, an
engineer wearing silver electrodes on his arm
muscles stood on one side of a room, moved
his elbow and tuened his head. On the far
side of the room, a model of the artificial
arm mimic’d exactly the actions of the live
engineer.

Next Step. To put our future telepuppet
together we will need add these bio-electronic
advances to masier-slave techniques devel-
oped in the atomic energy field. Nuclear
energy presented the problem of a hostile en-
vironment man could only control by devel-
oping machine extensions of his own facul-
ties so that machines rather than men could
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A “mechanical muscles” machine and a four-
legged “walking truck’ (shown here in pro-
totype form) are among the possible space
puppets under study at the General Electric
Research and Development Center. The
mechanical muscles machine (above) will en-
able the averag2 man to lift a 1500-lb load
without exerting more than a small fraction
of this force; the walking truck (left},

being built for the U.S. Army, will carry
cargo over terrain that is clearly “‘off

limits" to humans and other living things.

pick up and handle dangerous materials.

Master-slave hands built to reach inside
reactors, combined with bio-electronic arti-
ficial arm technology, soon fathered a whole
series of new machines. Man-machine mani-
pulators ably mimic a man with such ease
the man operating the machine can ignore his
imitating machine, and concentrate on the
task at hand.

Handy Fellow. One of the first, one
named Handyman, built by General Elec-
tric, consisted mainly of a pair of mechanical
arms and hands, fashioned almost to human
form, and connected electrically to a harness
worn by the operator.

While the mechanical appartus mimic’d
its human opzrator, it fed back information
oh force and position so the operator could
feel what the machine felt. In fact, this ma-
chine was so coupled to the operator’s human
sensory and motor system by feedback in-
tegration that electric signals caused the ma-
chine arm and hand to carry out precisely
the motions of its human operator.

Walking Now. Next came a number of
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SPACE PUPPETS

Mechanical giant towering some 18 ft. high is still another device
General Electric engineers hope to perfect. Preliminary model
places a human oprator inside, but machine could be a pure robot.

man-machine manipulators including a
“walking” machine, the “Pedipulator,” con-
trolled by human brain and nervous system
with the same feedback precision of Handy-
man: a “walking truck” and Hardiman, a
set of “mechanical muscles” that, attached
to a human operator, could shame Tarzan
himself when it came to weight-lifting.

While these amazing machines have so far
been tested only in earth environment, ad-
vanced engineers feel they will sirut their
stuff every bit as efficiently in space. For
bio-muscular signals have already proved
remote response to radio waves. Witness the
simplified test of the artificial arm on' the
far side of the room responding to its human
counterpart.

Come See Now. But to build a true tele-
puppet the engineers realized they would
have to add sight to make their puppet
truly human. For that, they drew again on
Philco research, but this time seeking out
engincers who had been trying to extend the
visibility of certain types of aircraft.

How could they provide a pilot with syn-
thetic visual displacement? That had been
their first problem. They thought of one
way, a remote television camera could do it,
if they could find a camera small enough.

With no small commercial cameras with
the proper resolution available at the time,
they built their own. A very small camera,
one with a grainless screen and a small elec-
tronic gun, resulted in a tube six inches long
with the high resolution required.

A New Cap. Next they put the tube on
the operator’s head, mounted it like a miner’s
lamp and folded up a binocular optical sys-
tem so the operator could, when he put on
the helmet carrying the tube, see the scene
on the screen focused in front of him.

They then servo’d the man’s head by
Selsyn motors to a distant television camera.
And by this means were able to direct the
camera by merely turning the operator’s
head. When he looked up, down, left or right,
he felt he was “on location™ as he could see
exactly the scenes the camera saw with a
resolution of one thousand lines.

To adapt this to space, engineers would
“string” the space puppet camera to its earth
operator by radio waves, so the carth opera-
tor would “see” through the counterpart cam-
era photographing in space. And William E.
Bradley thinks this camera mated with the
man-machine manipulators, guided by re-
mote radio “strings,” will give us our tele-
puppets in space.

Such puppets will perform tasks man can’t.
Such puppets will be cheaper to feed than
man, and will photograph “instant” space
spectaculars that today only astronauts and
the satellites see. Then we will sit in our liv-
ing rooms, see the greatest show in space, as
only space itself can produce it.

And we may even look toward the day
when we will direct maneuvers in space by
the move of an arm or a hand from side to
side and up and down, with the grace of a
symphony conductor on earth. i
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RCA TYPE WR-52A
FM-Stereo
Signal Simulator

It wasn’t too long ago that an experienced
technician could align many FM receivers

and tuners by “ear”. And certainly, most
FM receivers could be properly aligned with
the least expensive of signal generators. But
stereo transmission has completely elimi-
nated the possibility of “shortcut’ alignment.

Stereo FM receivers are highly critical de-
vices, and there is no longer such a thing as
performing a good alignment by ear. Just the
slightest alignment error and there’s no more
stereo—it comes out mono—or if you do
get stereo there’s very poor channel separa-
tion.

Proper FM stereo receiver alignment re-
quires specially designed precision test gear;
in fact, it requires a signal generator capable
of simulating a transmitted stereo signal. Just
such an item is RCA’s WR-52A Stereo FM
Signal Simulator.

What It Is. The WR-52A is basically two
signal generators in a single cabinet. Firstly,
it is a basic FM sweep generator used for
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A5 CHECK

alignment of the common, or mono, receiver
circuits. The gencrator RF output fre-
quency is 100 MHz (mc.); to allow for
avoiding interference to the test signal caused
by reception of a station near 100 MHz, the
WR-52A’s output frequency can be adjusted
slightly above and below 100 MHz. A built-
in sweep generator provides a sweep signal
of up to 750 kHz (kc.) for alignment of the
receiver’s IF transformers and the discrimi-
nator. (A marker generator is not part of
the WR-52A; the user can utilize any signal
generator for this purpose.)

What It Has. The WR-52A’s stereo test
circuits are more than just another signal
gencrator for in a sense they simulate an
actual stereo transmission. Starting at the
bottom there is an AF oscillator providing
400 Hz, 1000 Hz and 5 kHz modulation of
the FM signal; the signals are also available
as an AF output for signal tracing a re-
ceiver's audio circuits. If desired, an external
AF signal generator can be used for the FM
signal modulation.

Both a simulated FM-stereo RF signal is
available, for checking through the entire re-
ceiver, and a composite signal which repre-
sents just the stereo modulation (used for
testing only the receiver’s multiplex circuits).
The FM-stereo signals are available as
“Stereo Left” and “Stereo Right.”

To insure proper alignment the stereo
modulation can be adjusted to 100% (75
kHz deviation) by simply adjusting the
modulation level until a built-in modulation

Cable bracket mounted on rear of generator
provides convenient storage for unit's two
output cables as well as the AC line cord.
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(deviation) meter indicates 75 kHz devia-
tion. Similarly, the 19 kHz pilot signal is set
by adjusting its level to a reference mark on
the meter scale representing 10% of the total
stereo waveform.

Since stereo reception depends critically
on the amplitude and phase of the 19 kHz
pilot signal, and the 38 kHz signal which was
the initial carrier frequency for the L-R
multiplex modulation, the WR-52A is pro-
vided with a built-in check of it’s own 19 kHz
pilot signal. (After all, it your gencrator is
defective and you don’t know about it the
receiver alignment will be a lot less than
perfect.) This internal test signal is con-
trolled by the function swirch, and proper
adjustment of the 19 kHz pilot signal is a

detector circuits. Receiver multiplex detec-
tors have adjustable SCA traps and the WR-
52A provides a 67 kHz output for adjust-
ment of these traps. Since some multiplex
detectors also employ 72 kHz traps the WR-
52A also provides a 72 kHz output signal.
Easy To Use. While the WR-52A provides
many test signals its operation is rather easy
and quickly learned, as the controls are
marked very clearly. And though the instruc-
tion book is rather thin by contemporary
standards (where the manual for a VOM
could run 50 pages), RCA was very thor-
ough. lIllustrated alignment procedure for
hoth the matrix-type and switching bridge
detectors are given; however, since there are
many variations of multiplex detectors the

minor service procedure. receiver manufacturer’s recommendations
19 kHz PILOT 38 kHz SUPPRESSED
SUBCARRIER SUBCARRIER
Complex nature of
FM-stereo transmissions is
L+R L-R L-R quite evident from
| SLI([))EIBE:ND I SHDPEFI,B?:JD cross-section of FM-station’s
75-kHz bandwidth. SCA
0 15 19 23 38 53 67

FREQUENCY IN kHz

modulation, where used, covers
60 to 74-kHz region.

SCA SUBCARRIER IF USED WOULD APPEAR
HERE IN RELATION TO STEREQ MODULATION

SCA Traps. During both mono and stereo
FM transmissions some stations also broad-
cast an SCA (subsidiary carrier assignment)
signal which is multiplexed with the main
carrier signal. The SCA sub-carrier’s center
frequency is 67 kHz with modulation extend-
ing from 60 kHz to 74 kHz. This SCA signal
must be removed with traps as it would
interfere with proper operation of the stereo

All controls are attractively grouped on
front panel of the WR-52A. Meter in cen-
ter of panel indicates modulation level.

should be followed. The RCA illustrations in
the manual provide the basic understanding
of the alignment procedures everyone should
know.

Similarly, the service section of the RCA
manual is short but it is complete as to both
checkout and adjustment of all generator
circuits—it is not necessary to return the
WR-52A to a service lab to have it checked
or adjusted.

One of the most valuable features of the
WR-52A is a trap door which simplifies
servicing. Tubes, 19-kHz crystal, and ad-
justments all are’ readily accessible through
a door at the rear of the cabinel.

While a stereo FM signal simulator is not
needed in some cxperimenters’ workshops, it
is certainly a sust have item for anyone do-
ing service or alignment work on stereo FM
receivers—one just can’t do a proper align-
ment or checkout without it. In fact, it is a
wise investment for experimenters breaking
into the hi-fi service business. The RCA WR-
52A Stereo FM Signal Simulator is priced at
$250.00. Prices may be slightly higher in the
West. Additional information is available at
your local Authorized RCA Test Equipment
Distributor or by writing direct to RCA
Electronic Components and Devices, Dept.
451, Harrison, N. J. 07029. ]

Rap10-TV EXPERIMENTER



RADIO-TV

EXPERIMENTER

LA CHECK

HEATHKIT MODEL GR-25
25-in. Rectangular
Color TV Receiver

hat makes the real difference between

a good and a poor color television re-
ceiver? No, a good picture is not the answer
as most modern color sets deliver an accept-
able color picture. The real difference be-
tween what the consumer considers a good or
bad color set is the number of service calls
required to keep it going and the charges for
those calls. Over the life of a color set, re-
pair and service call costs can exceed $200.
But, build the color set yourself and you will
save several hundred dollars in repairs plus
wind up with better color as you’ll align the
color reception to what you—not a service-
man—thinks is good to look at.

No, we haven't flipped our tri-color CRT,
or our shadow mask either. 1If you build
Heathkit's GR-25 Color TV Set you can do
your own servicing because, firstly, the very
process of building the kit will give you the
confidence to do your own color alignment,

Most-used controls appear at top right of

set. Tilting special speaker panel down-
ward exposes dynamic convergence controls.
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and secondly, unlike other color receivers the
Heath GR-25 has its own built-in user
oriented service and alignment instructions.
Absolutely no instruments are required to
align the Heath; any test circuit you'l need
is built into the GR-25.

For Example. Suppose a factory wired
color receiver loses the color adjustments,
or the set is moved to a new location and
requires a degaussing. Obviously, this usually
means a service call. But if you have a
GR-25 you just lean on the speaker panel
and the color dynamic convergence controls
swing down in front of the set. What hap-
pens if you need a dot generator? Simple,
you throw a switch on the back of the GR-25
and you get a dot pattern. Gun Kkillers?—
they’re built in. As for degaussing, you do
that with the supplied degausser when you
build the kit so there’s no big deal in doing
it again. An automatic CRT degausser is
built-in and works with the on-off switch.

It's Easy to Build. The actual kit construc-
tion is in a sense a minor assembly as the
major components are supplied pre-wired—
what's left for the user is the point to point
wiring between the sub-assemblies and the
non-critical circuitry. The combination
VHF-UHF front-end is supplied pre-wired
and pre-aligned. Similarly, the IF amplifiers
are supplied pre-wired and pre-aligned on a
printed circuit board. The user assembles
the color, sound-sync, and convergence
printed circuif boards. Wiring between. the
circuits is via a factory supplied wiring
harness. Total construction time runs about
25 hours.

Color. When construction is completed
vou have an operating color receiver, just
like your neighbors who have purchased
theirs. The big diflerence is that you are able
to adjust your receiver for optimum color
reception. To "assist you in color adjustment
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the Heath service procedure is illustrated
with 4-color pictures that show you exactly
the results to be obtained.

Optimum color adjustment starts with the
DC convergence adjustments (static align-
ment), and Heath’s service extras start here.
The static color gun adjustments snap into
the plastic yoke and they are knob controlled;
instead of pushing magnets around until the
central dots on the screen turn white you
simply rotate four knobs (two required for
blue). The color-circuit board directly above
the CRT has the dot generator on-oft switch
and the three gun-killers (no need to cut into
the CRT wiring to kill any of the color guns
for adjustment).

The dynamic convergence controls are
mounted on a sub-panel behind the speaker.
When the speaker is swung forward—it is
hinged on the bottom—the dynamic con-
vergence control panel swings into the posi-
tion formerly occupied by the speaker. The
panel contains 12 controls which adjust for
convergence at the top, bottom and sides of
the CRT in both the horizontal and vertical
direction—central convergence is the original
DC (static) adjustments. Once the dynamic
convergence adjustments are made overall
convergence is notably good.

To correct for pincushion distortion, when
the top, bottom and sides of the picture
squeeze together on the H and V central
axis, there is a wuser adjusted pincushion
control that is used in conjunction with the

Entire chassis on Heath GR-25 is hinged for
convenient servicing. Note metal lining in-
side cabinet which serves as shield for CRT.

dot generator. The controls are common to
all rectangular CRT color TV receivers.

Final adjustment consists of adjusting the
standard front panel 7/NT and COLOR
controls, and the color burst phase trans-
former for normal flesh tones. A switch to
a black and white picture indicates if the
color-killer control needs adjustment—as
evidenced by colored confetti in the picture.

And that’s it. As you can see, not only
are the GR-25's adjustments specifically
oriented towards the non-technical construc-
tor, but the builder, even without a technical
background becomes familiar with color set
adjustments and can routinely tackle color
circuit re-alignment any time he is not satis-
fied with the color reception. At no time is it
necessary for the builder to make a technical
decision as far as color alignment is con-
cerned; the built-in dot generator takes care
of the technical requirements and the user
makes simple mechanical adjustments whose
effects can be seen directly on the CRT.

Service. Of course, it is possible for a
breakdown to occur, but 99% of possible
breakdowns can be handled by the builder—
thanks in large measure to a very thorough
service manual that indicates possible defects
in 4-color photographs. In addition, there
are two signal flow diagrams; the first show-
ing the signal flow through individual cir-
cuits and the second indicating graphically
the tubes, coils and transformers through
which the individual signals pass.

We have concentrated on the service as-
pects of the Heath rectangular-CRT color
receiver because color TV has meant a re-
turn to the service conditions of 1946-1947,
when virtually everyone purchased a black-
&-whire receiver with a service contract cost-
ing in excess of $40. Whereas black-&-white
TV has been improved to the point where
many consumers can service their own set
(i’s generally a tube change), just a tube
change or a minor component change can
mean complete servicing for a color receiver.
Therefore, the user who can service and ad-
just his own color receiver saves considerable
monies over the life of the set as well as
always enjoying excellent color reception.

Heath’s 25-inch rectangular color TV kit
—complete for wall or custom cabinet
mounting—costs only $469.95. Three op-
tional cabinet styles are also available. For
additional information, specifications and
prices on the cabinets and other TV Kits
write to The Heath Company. Dept. EB,
Benton Harbor, Michigan 49023.
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ERECTING
ATV
TOWER

by Homer L. Davidson

M You don’t have to be an expert to install
your own TV tower. If you have a few
ground tools around, such as a spade or
shovel, and a strong back you are in busi-
ness. A little elbow grease is all that is
needed.

The TV tower has-many advantages over
the TV antenna pole installation on top of
the house. One of the greatest assets is to
get away from the wind vibration, in which
the house acts as a sound board. With tight
guy wires, running from the antenna mast
and anchored to the house, vibration of the
antenna itself, will play like a bass guitar.
This noise on windy days can and will drive
a person out of his mind, or make you want
to push the panic button several times.

Also, the antenna on top of the house looks
unsightly compared to a tower job. The an-
tenna mast and foot mount corrodes and
rusts out leaving brown rust spots on the new
shingles. In level terrain the wind plays
havoc with the guy wires, and if one guy wire
breaks, as in many cases, down comes the
antenna, mast and all. You might wind up
with a damaged roof, and, of course, the an-
tenna itself will probably be mangled and
have to be replaced. And further, in parts
of the country where ice and snow is a prob-
lem, it is much “easier to climb a tower to
fix the antenna or broken leadin.

Most TV tower installation between 20
and 40 feet do not need separate guy wires;
these towers will stand alone. The cost of a
TV tower will vary from $50.00 to $125.00
more than a roof top installation. Of course
the exact amount will depend on the height
of the TV tower.

Installing the Tower Base. First, pick out
a good spot where the tower will not be in
the way when walking or mowing the lawn.
Install the tower close to the TV set or outlet.
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To plant tower
you'll have to dig a
hole first (left).
Make it 40-inches or
so deep—and some
2-feet square. If the
soil is loose make
base larger. Soil
around new homes
should be compacted
or self-supporting
tower may settle
and tilt.

Do your digging
in the cool weather
and you won't

be likely to have
heat stroke

(above). Just be

sure it isn’t

freezing when you’re
ready to pour the
concrete,

Work concrete into the
hole—bubbles will only make
foundation weak. Any
looseness will increase the
possibility of tower

swaying and will reduce its
ability to withstand

bad storms, winds.

PN

~

o

Spirit level is
needed to get tower
up straight.

Prop it securely
until cencrete
hardens.

RAp10-TV EXPERIMENTER



Keep away from flower beds and small
shrubs. Most towers are mounted at the rear
of the house, out of the way. You shouid
never have over 100 feet of leadin wire over-
all. Do not mount it where the tower will
block the view of a window. Locate a spot
near the house where the tower will clear the
eaves with a space of from 8 to 12 inches.
After you have found the best location dig
a hole about 40 inches deep and 2 feet across.
The diameter of the hole should vary accord-
ing to the ground soil. If the soil is loose, like
that around a new home, the sides will tum-
ble in at the top. In hard firm soil a clean
hole can be dug straight down. If you or
your neighbor has a post hole auger handy,
start first with this at the center of the hole.

OcTOoBER-NOVEMBER, 1966

I1f you have a

small cement mixer
don't wait too

long between batches
of concrete. It

must be mixed into
one solid mass.
Keeping mixer close
to hole eliminates
need for barrowing.

You can just fill hole to
within an inch or two of the
soil’s surface and cover

with sod. Some prefer to’
place form around base

for squared-off masonry top.

Auger down a couple of feet and spade off
the remainder of the dirt.

When you have dug to the required depth,
you may want to scale back at the bottom.
In other words, flare out the bottom of the
hole. When the cement is poured into this
hole we have added strength to the tower
base. Keep the loose dirt picked up. Either
place it in a wheel barrow and haul it away
or lay down heavy paper so the dirt isn’t
tracked all over. If you have a good stand
of green grass growing, this is a must. You
will need some dirt to go on top of the ce-
ment base if you want grass growing around
the tower. Do not haul it all away. You
may want to fill around the house, flower
beds, or low spots in the lawn with the extra
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Make sure concrete has

cured completely before
attempting to climb

or work on mast. Poorly
set concrete will

loosen and crumble.

loose dirt you will have left over.

If the concrete base is to support a fifty
foot tower or higher, a larger and deeper
base should be used. A 50 foot tower with
a house bracket can be supported with a 3%
foot by 18 inch square hole. If the tower is
higher, use a 2 foot square cement base.

Before the tower is placed in the hole pour
in about three inches of rock gravel. Set
the bottom section of the tower into the hole.
Be sure that the small tapered end of the
tower is up. If the tower section bolts are
tound in one leg, be sure to remove them
before placing into the ground. Many of the
new galvanized towers have a protection plug
in one leg in which the mounting bolts are
packaged.

Concrete must be firmly set before you start adding the
other sections to the section set in the concrete base.

Now place the tower in the hole and throw
a couple of inches of gravel around the three
legs. This allows moisture to drain into the
gravel. In parts of the country where water
will seep into the tower legs and freeze in the
winter months the tower legs will split open.
Splitting of the tower base will weaken the
tower and may come down under strong
winds. This may take years for the water to
build up in the legs of the tower, but it has
happened.

By placing the bottom of the tower down
into the concrete a strong base is made. You
can buy three-foot tower legs to go down into
the concrete but a weakened bolt joint is just
above the cement base. You can gain back
the forty inches of sunken tower by placing

Rap10-TV EXPERIMENTER
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Orient the
antennas—the
last step.
Double-check all
fastenings
before you start
down to ground.

Dress lead-in
and attach stand-
offs as you

climb down mast.

Completely assemble

the antennas on the ground
and hoist the completed
units to top of tower. If
you’'re using a rotor

mount that first.

a piece of antenna mast above the top tower
section, if nceded.

If you are going to mix your own cement
with a small cement mixer use a 5, 3, 1 mix-
ture. Use five parts rock to three parts sand
to one part cement. These may be shoveled
in or first mixed in a wooden box. It is quite
expensive 10 have a small load of cement
hauled in by a commercial cement company.
You may want to check the prices first as
these vary in diflerent localities. In case there
isn’t a cement mixer in the neighborhood,
rent one for a few dollars from a rent-all
establishment.

Large rock or used brick may be used as
filler. But, be sure and level up the tower

OcToBER-NOVEMBER, 1966

after each cement mixer load. Check the
level on each leg of the tower to see if it is
perfectly straight. This bottom base section
must be perfectly perpendicular so the tower
will not lean in any direction. Always de-
pend upon the level or even a plumb line
hung through the center ot the section from
the top.

It will 1ake from four to six loads of aver-
age cement mixture to fill this type of hole.
If you plan on growing grass above the tower
base leave six inches for dirt fill. You may
want to have a square cement base above the
ground. Simply nail four pieces of 1 x 4 to-
gether and level above the ground, around
the tower. Pour the cement level with the
top of the boards and trowel down the top
surface.

After cach cement load, push the cement
around in the hole. If the cement is mixed
quite wet, the mixture will pour and level
much casier. The hole may be a little irreg-
ular, but fill it up with the concrete mixture.

Leave the concrete set up for at least two
days before attempting to work on the tower.
It is best to cover the top of the cement base
with heavy cardboard, or paper, while ripen-
ing and setting up. This will keep rain, snow,
or foreign objects from falling in on top of
the fresh cement. Have you given that level
a final check? Do it now; check the level of
the bottom section several times during the
setting up period.

On Upward. When the tower cement base
has set up, you can now place the next ten
foot section in place. If a reamer, or round
file, is handy, clean out the sleeve of the
enlarged end of the metal tower. A ten or
twelve inch tapered punch will help to align
up the tower ends.

One person can lift the second ten foot
section of tower into place if need be. But,
two men can do it a lot faster and safer.
You can lift this section in place from the
ground. You may have to tug on the last leg
to get it to align up and then pull down on
the tower. Line up the holes with the tapered
punch. Insert the mounting bolts. Leave the
nut and threaded end of the bolt toward the
inside of the tower.

If the bolts are hammered through the
tower sections, the threads will become
stripped. Use the punch to align the sections
so the bolt will pass easily through the legs.
Do not drill the holes larger. Be sure to
tighten all leg bolts until they partially flatten
the sleeves, causing the sleeves to actually
grip the legs inside. Upon tightening the
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bolts, there should be no vertical movement
between tower section at the joints when
working on the tower,

You do not need any special hoists, or
gadgets to lift the tower sections in place.
Simply put your arm through the second
round section, from the top, and climb up
the tower with the added section on your
shoulder. The third section may be lifted in
place with one person standing on the house
and the other person on the tower. If not,
one should climb to the top, stick one leg
down through tower and out on the second
brace. You cannot fall out of this position.
A climbing helt is also useful, but not neces-
sary when working on the TV tower.

While one person is in this position an-
other can bring the tower section up the
tower. Don’t worry about the tower holding
the two of you; it will hold up several people.
The person in the tower can raise it and
balance the tower while the other fits the
sections together. Each section should be
bolted before another section is raised in
place.

The top tower section has a large piece of
pipe for the antenna mast to stick down
through. If the antenna is to be in a fixed
position a set screw is located in the mast
housing. A rotator may be mounted on top
of this pipe and the antenna above it. You
can install the rotator inside of the top sec-
tion. There are rotator mounts for this type
of installation.

If the rotator is to be mounted at the tip

Ay

TOWER MANUFACTURERS
E-Z Way Towers, Inc.
5901 E. Broadway, Tampa, Fla.
Rohn Mfg. Co.
P.O. Box 2000, Peoria, |ll.
Tri-Ex Tower Corp.
7182 Rasmussen Ave.,
Vesto Co., Inc.
20th & Clay, N. Kansas City, Mo.
Tristao Tower Co.
415 East 5th Street, Hanford, Calif.
Aermotor Towers
Broken Arrow, Oklahoma 74012

A AT

i

Visalio, Calif.

g A i

of the tower, fasten the leadin wire to the
correct terminals before mounting. Now
mount the rotator in place and tape the ro-
tator cable to one leg of the TV tower. The
antenna should be folded out and leadin
cable added to the antenna terminals. Wrap
these terminals with friction tape and place
a mast standoff within six inches of this an-
tenna connection.

Carry the antenna up the tower and swing
in place. Tighten the antenna brackets and
seek the right direction for the fixed antenna.
If it is to be mounted on a rotator check and
see if the rotator is a north to north direction
rotator. Point the antenna north and bolt in
place. Be sure and face the correct end of
the antenna in the northerly direction. On
yaggi or flat type antennas, the shorter end
always points toward the front of the an-
tenna, or towards the TV station.

Leave a loop of wire so the rotator will
turn freely and not bind as the antenna is
being turned. Place an antenna mast stand-
off above and below this loop. Space the an-
tenna mast standoffs every four fcet down
one leg of the TV tower. Do not clamp this
mast strap over the rotator cable as it can,
when tightened, ground out the rotator cable
to the TV tower.

Be sure to keep the antenna standofls in
line down the tower. For local UHF recep-
tion, place the UHF antenna below the ro-
tator or the large VHF antenna. If there are
several UHF stations in the area, mount the
antenna above the VHF antenna on the TV
rotator.

Cleaning Up. Clean up the area around
the base of the TV tower. If the cement
mixture has splattered on the legs of the
tower, let dry, and then wipe off. Protect the
brick or house siding from cement splatter-
ing with cardboard or heavy construction
paper.

Remove any temporary guy wires, if used.
Check the direction of the TV antenna. You
should zero the antenna in with someone
watching the TV reception on a fixed posi-
tion.

You may want to use a house bracket and
extend the tower another ten or twenty feet.
These brackets come in adjustable lengths
and lag to the side of ithe house. Most tow-
ers should not be mounted more than 30 feet
above the house bracket. You may go up to
greater heights by guying the TV tower.
Fasten a set of three guys on every twenty
feet of tower. ]
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It's OK with WDDD for ligit stations to broadcast on 1200 kc.,
but when some other outlaw muscles in on the same freq,

thenit's . ...

(3
Wipmwsen'

One Too Many Pirates

by C. M. Stanbury II

B Bill Doggit worked into the last few bars
of “Honkey Tonk” and I prepared my best
announcing voice nice and deep. Behind me,
April tuned up her guitar. As Doggit hit his
last wild note, 1 raised one hand and April
hushed up. I switched on my mike, “This is
WDDD, the swinging voice at [200 on your
dial, covering the county like a blanket, man.
Right up tight.” I paused for breath.

April fiddled with her guitar and acci-
dently struck a chord. I gave her a dirty
look.

“This is your ding-dong daddy from
Michigantown, Paul Arrowood, broadcast-
ing from Studio number 4, 3000 Illinois
Avenue.” It was a fictitious address complete
with vacant lot. “Stay tuned in for just a few
minutes and WDDD will bring you an exclu-
sive—Folk Spotlight on Miss April West.” 1
cut my mike, switched the turntable back in-
to the circuit, and its automatic record
changer brought forth Bob Dylan. I looked
at April. “Dylan’s a rough act to follow,
honey.”
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She shrugged. “Should put everyone in the
mood.” April sang along with “Times They
Are a Changing.”

WDDD was a foolproof operation. We
used the transmitter of Frontier University’s
carrier-current station WRFU 600 kHz (kc),
but with the power of its 1200 kHz harmonic
boosted and a good radiating antenna added.
Even if the FCC should move in, only thing
they’d catch would be Frontier U's own sta-
tion WRFU, which specialized in the classics
and basketball.

Dylan had reached “Oxfordtown.”

April nodded, brushed a strand of hair
from her eyes, raven black and hanging
loose. “Hey, are you sure the channel is
clear?”

“Nearest station is San Antonio, Texas.”

*I heard someone on yesterday morning.”
Softly, she moved her shoulder in time with
the music.

“Must have been WRFU.”

“With Lawrence Welk?”

“What do you want me to do? Turn the
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station off and listen?”’

April strummed her guitar. “Yes, that’s
what I want you to do.”

I considered it. Like until April knew
yours truly had his own radio station, and a
clear channel, I couldn’t get to first base with
all that long, lovely hair. “Okay, I'll check
but it’ll have to be fast or we’ll lose our audi-
ence.” I cut Dylan, then the transmitter.
Switched on my Zenith Super Navigator and
located 1200 kHz.

We both did a double take. There was an-
other station on the channel, complete with
antique version of “Sweet Sixteen.” I checked
to make sure I had the right frequency. I
did!

April tapped her guitar and glared at the
receiver.

Then yon rival announcer came through
loud and clear. “This is station ASCM, the
American Society for Clean Music, dedicated
to stamping out rock’n roll, rhythm’n blues,
jazz and all folk music, transmitting from our
new crystaline studios at 3000 Illinois
Avenue.”

I said something to myself which I hoped
April didn’t catch. ASCM had not only
swiped WDDD’s frequency but our phony
address too.

They started on “Ah, Sweet Mystery of
Life.”” April put down her guitar, came to the
receiver and nulled them with its direction
finder. The thing zeroed in on Illinois Ave-
nue. April stood with hands on her hips.
“What are you going to do about it?”

“We could just wait until they go off the
air.”

She shook her head and set the mouth.

“Or we could take my Zenith out to the

car and hunt ASCM down.

“You certainly could.” April picked up the
receiver and headed for my 1949 Ford.

I followed with the keys. She sat in the
back while I drove. Every so often April
would rock the direction finder to make sure
I was still on course. As we got closer to
Iilinois Avenue, ASCM got so strong you
could hear it loud and clear even wjth the
null dead on them.

After 10 minutes of uninterrupted dirges,
“Remember you are tuned to ASCM, the
coming spot on your dial. ASCM is affiliated
with the International Hygiene Alliance, a
worldwide movement to sweep the Earth
spotless.”

At Illinois, we waited for a red light.

April swung the DF in a circle. “Can’t
tell whether it’s North or South but try
North toward 3000.”

Light turned green but I hesitated.
“Couldn’t be 3000. That’s a vacant lot, re-
member.”

“Try North, anyway.”

Somebody banged his horn behind us and
I headed for 3000.

April watched the S-meter carefully. “It’s
getting louder.”” Victorious feminine tone.

ASCM switched to a series of musical V’s
for victory.

I looked back over my shoulder at April.
“Suppose this guy is bigger than me?”

She shrugged her shoulders. ““You can
cross that bridge when you come to it.

It came quick. Every light turned green for
us and in a few minutes I could make out
3000 ahead. Parked right in the middle of
the vacant lot was a panel truck complete
with portable antenna. I parked, got out and
moved warily across weeds and assorted junk.
April followed. Inside the truck was a litlle
fellow with horn-rimmed glasses, mike in one
hand and record player beside him on the
seat. I began to feel brave. “ASCM?”

He looked up. “That’s right.’

I opened the door beside him. “Well,
brother, you're on my channel.”

He fiddled with his mike. “And who are
you?”

In my most menacing voice. “WDDD.”

“That’s your station?”

“Yes, and 1200 is my frequency.”

“According 10 our records it belongs to
WOAL” He put down that mike and brought
forth some identification. “Federal Com-
munications Commission, Field Inspector.”

April slipped away, back toward the car as
the FCC fink made out my summons. &
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Are You A
SHOTGUN TV

REPAIRMAN?

by Robert F. Lewis

Don’t check all your TV tubes—
just those in circuits most
likely to cause those symptoms.
Know where to look!

B When it comes to do-it-yourself TV serv-
icing, do you use the “shotgun” method to
locate bad tubes? If you're the average, non-
technical, television set owner you probably
do, since you couldn’t be expected to know
exactly where the target is. What do I mean
by the “shotgun” method? Well, here’s how it
works:

Your TV set is acting up. So you pull out
all or most of the tubes, cart them down to
the corner drug store or supermarket, and
run them through the do-it-yourself tube
checker. You find two or three that show
a “bad” or *“questionable” reading, so you
buy some new ones. When you get home and
plug in the new tubes, you may find that you
still haven’t cured the sickness. Even if you
have, there’s a good chance you’ve replaced
some tubes needlessly, since a questionable
tube-checker reading doesn’t always indicate
a bad tube.

First Step Forward. What can you do
to avoid this unnecessary expense? Here are
some tips that may save you considerable
cash and frustration the next time you tackle
the one-eyed monster!

First, unless you have some technical
knowledge of television, you shouldn’t ordi-
narily attempt to carry servicing beyond the
tube-changing point. You don’t have to be
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an engineer or technician just to change a
TV tube, but it does help to have a little
familiarity with the inner workings of your
set. This isn’t as complicated as you might
think; vou can learn enough about it in the
time it will take you to read this article.

Second, most TV receivers have, pasted
somewhere inside the cabinet, a tube location
diagram. This gives you a wealth of infor-
mation; it tells you the type and location of
each tube, plus the kind of job it does.

Now, with these two pieces of knowledge
at hand, you should be able to direct most
of your t(roubleshooting efforts to smaller
sections of your set—to zero in on the exact
tube or tubes ruining your viewing. You
shouldn’t have to use the expensive scatter-
gun approach.

Before we go any further, let's agree to
concern ourselves only with black-and-white
TV. Unless you have considerable servicing
know-how, it’s best to leave most color TV
repairs, even tube changing, to a competent
repairman, since many of the circuits in color
TV sets require critical adjustment for
proper color rendition.

A lLittle Theory. What is a television pic-
ture composed of? If you look at any news-
paper photograph—-called a “halftone” illus-
tration——through a magnifying glass you will
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SHOTGUN TV

REPAIRMAN

see that it is made up of rows of fine black
dots. In the light areas of the picture the dots
are very small, leaving considerable white
space between. In the darker areas the black
dots are larger, leaving less white space. Ata
distance your eye sees the whole mass as a
complete picture, since it can’t distinguish be-
tween the individual dots.

Now, turn on your TV set and tune it to
some channel where no picture is being
transmitted. Look closely at the screen. See
how the picture is made up of a series of
horizontal lines of light? These lines are ac-
tually traced on the screen by a rapidly mov-
ing spot of light produced when a sweeping
electron beam inside the picture tube strikes
the screen. The spot travels across the
seseen, starting at the upper left-hand corner
and working down to the lower right-hand
corner, in the manner shown in Fig. 1. For
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Simplified diagram of TV raster
show complicated interlacing.

Fig. 1.
does not

the sake of clarity, we have shown the lines
much farther apart than they really are on
your TV screen. There are actually 525 of
these lines on the screen.

When the spot gets to the lower right-hand
corner, it returns almost instantly to the
starting point and repeats the trace. This
screen “painting” process is repeated at such
a rapid rate that your eye cannot detect the
movement of the spot, but sees the screen
as though it were continuously lighted. The
technical name for the lighted screen is the
“raster.” Keep this term in mind. We'll use
it again later.

At the Studio. Now, if we were to break
up the horizontal lines into dots of varying
brightness, we would have all of the neces-

TV TROUBLESHOOTING CHART

Possible Source
of Trouble

Symptom

N_o"pi'cture, sound (;_Lowjvoltage rectifier.
raster Filament burned out in
one tube of series-
connected string. Fuse.
“Picture dim, does not | Low-voltage rectifier.
fill screen. Sound weak.
Picture and sound weak | RF amplifier, oscillator,
or dead. Raster OK. mixer, video IF ampli-
| fier, video amplifier.
Picture dead or has low | Video amplifier.
contrast. Raster OK.
Sound may be dead in
some sets. |

"No sound. Picture OK. | Sound IF amplifiers,
ratio detector, audio
amplifiers.

Picture does not fill | Vertical oscillator and

screen vertically. Can- | vertical output, low-

not be corrected with | voltage rectifier.

height control.

Picture rolls vertically. | Vertical oscillator, sync

Cannot be stabilized | separator, sync ampli-

with vertical hold con- | fier.

trol. |

Picture does not fill | Horizontal oscillator,

screen  horizontally. | horizontal output, dam-

May also be dim. per, low-voltage recti-
fier.

“Picture flops ofer_sid_e-'|_8ync separator, sync
l

ways and rolls vertical- | amplifier.

ly.

Picture flops over side- | Horizontal oscillator, |
ways. Cannot be stabil- | sync separator, sync
ized with horizontal | amplifier.

hold control.

fills screen. Sound OK.

Sync OK. Cannot be

brightened with bright-

ness control. Image

sometimes  “blooms”

around edges when |
brightness control is |
turned up. |
Picture does not fill |
screen either horizon-

tally or vertically. |
Picture contrast fades | AGC, RF and iF ampli-
up and down, exces- | fier tubes.

sively. |

damper, picture tube.

Low-voltage rectifier.

sary elements for a picture, as we saw in
the newspaper illustration. In practice, this
is essentially what is done. The light and dark
portions of a TV picture are produced by
simply varying the intensity of the electron
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beam as it paints the screen. The signals that
produce this variation originate in the camera
in the TV studio. The image “seen” by the
camera is swept by an electron beam in the
same manner we have just described for the
receiver picture tube. But instead of painting
a scene, the camera breaks the image it sees
into bits, like the dots in the newspaper illus-
tration. These bits are sent out in sequence
by the TV station, received by your TV set,
and reassembled on the picture tube screen
in exactly the same order and position. To
create the illusion of a complete picture,
these bits are broken down and reassembled
at an incredibly rapid rate, several million
per second. Other signals transmitted by the
TV station synchronize the picture tube in
your set with the studio TV station synchro-
nize the picture tube in your set with the
studio TV camera so that both will begin
“painting” at exactly the same instant. The
third signal transmitted by the station is the
sound or “audio” signal. If the picture is in
color, additional color-information signals
are transmitted. Sounds fantastic, doesn’t it?

same as, or similar to, those indicated on our
diagram. In some cases you’ll notice that a
single tube does several jobs, possibly in
completely unrelated sections. This is be-
cause many tubes contain two or three sets
of elements in one envelope, a space-saving
trick.

Sound, picture, and synchronizing signals
from the TV station arrive via your receiv-
ing antenna and are all processed in the RF
amplifier, mixer, oscillator, and video IF am-
plifier tubes.

These signals continue on to the video de-
detector and video amplifier tubes where they
arc further processed. The picture signal is
extracted and applied to the picture tube
where it controls the variations between dark
and light on the screen.

The synchronizing signals are routed
through the sync amplifier and sync separa-
tor tubes, then applied as locking signals to
the vertical oscillator and horizontal oscil-
lator tubes.

The sound signal is separated at this point
and passed through the sound IF amplifiers,

A//PICTURE, SOUND, AND SYNC. SIGNALS
FROM Tv STATION

l

PICTURE,
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Fig. 2. Block diagram of TV circuitry is just about the same for all black & white TV sets.

Around the Block. Now, let’s take a look
into your TV set. Fig. 2 is a simplified block
diagram showing the electronic-tube circuits
in a rypical black-and-white television set.
Let’s trace the routing of signals through the
diagram. As we do this, refer to the tube
location diagram in your own set and sce if
you can find tubes whose functions are the
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ratio detector, and audio amplifier or output
tubes, then to the loudspeaker.

Another circuit is the AGC or automatic
gain control.

The purpose of the AGC tubes is to mini-
mize fading or fluctuations in the picture
contrast that may occur when the incoming
TV signals fade. This often happens when
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an airplane is flying overhead.

The vertical oscillator and vertical output
tubes control the vertical sweeping of the
electron beam in the picture tube. The hori-
zontal sweeping of the beam is controlled by
the horizontal oscillator and horizontal out-
put tubes.

Every picture tube requires a potential of
somewhere between 10,000 and 25,000 volts
for its operation. This voltage is generated
by the horizontal oscillator, horizontal out-
put, high voltage rectifier, and horizontal
damper tubes. Very little current is devel-
oped in most high-voltage systems, so it is
generally not dangerous to human life; al-
though if you get a jolt from it, it can be
startling and uncomfortable; something like
getting a shock from an automobile ignition
system.

Finally, the low voliage rectifier tube sup-
plies ail of the lower voltages to the other
tubes in your TV set. In the more recent
models, a metallic rectifier is used instead of
a tube for this purpose.

Zeroing In. Now that you have more
than a nodding acquaintance with your TV
set, how can you use this newly gained
knowledge? Here's an example, a typical
troubleshooting situation:

Let’s assume that your picture tube screen
is brilliantly lighted and that the raster com-
pletely fills the screen. Yet there is no sound
and no picture. Looking at our block dia-
gram, you can see that the sections that are
common to both picture and sound are the
ones that include the RF amplifier, mixer,
oscillator, video IF amplifiers, video detec-
tor, and video amplifier tubes. So you pro-
ceed to check these tubes. Forget the others.

Another common TV complaint is vertical
“rolling.” The image keeps slipping up or
down and cannot be stabilized by adjusting
the vertical hold control. This symptom in-
dicates that your TV set is not synchronized
with the camera at the TV station. It is like-
ly to be caused by a faulty vertical oscillator
tube, or perhaps by a weak sync amplifier or
sync separator. This narrows your search
down to two or three tubes; no need to use
the “shotgun” system. Our troubleshooting
chart directs you to source of still more symp-
toms in a malfunctioning set.

Picture Tubes. The TV picture tube gen-

erally gives long life if properly installed and
adjusted. Loss of electron emission due to
old age is a common problem, however, and
is indicated by a gradual dimming of the
picture that cannot be restored by adjusting
the brightness control or by replacing small
tubes. The life of a picture tube that shows
aging can often be extended by installing a
picture tube brightener. However, you should
not use a brightencr on a perfectly good pic-
ture tube, since it increases the heater volt-
age and may reduce the life of the tube or
even burn it out.

If you are going to use a picture tube
brightener, first determine if your TV set has
series or parallel connected tubes; then buy
the corresponding type of brightener. If all
of the tubes in your set (except the high
voltage rectifier and picture tube) begin with
the number 6 or 12, the tubes are probably
parallel connected. If the tube designations
start with various numbers other than 6 or
12, series connection is most probable.

Pulling Tubes. Here are a few tips to keep
in mind when replacing the small tubes in
your TV set.

1. Be sure to turn off the receiver and dis-
connect the power plug before working in-
side the cabinet.

2. Wait for the tubes to cool enough to
handle before trying to pull them out.

3. Discharge the stored high voltage from
the picture tube by connecting one end of a
well-insulated wire to the TV set chassis and
touching the other end of the wire to the
high-voltage terminal which connects to the
side of the picture tube envelope. You'll
probably have to slip the wire under the edge
of the rubber insulator to make contact with
the high-voltage terminal.

4. When you replace a tube, be sure that
the new one is the correct type number as
marked on the tube location diagram. Don’t
switch tubes around just because they look
alike, unless they have the same number.

5. Be careful not to bend the pins on
miniature tubes. Be sure the pins are straight
before attempting to insert tubes in sockets.

6. If you doubt some of the readings you
get on a do-it-yourself tube tester, recheck
the tubes on another machine before invest-
ing in a new tube.

If your diagnosis fails to turn up a faulty
tube because the trouble lies deeper, then
you'd better turn the job over to your service-
man. However, if you’re successful, you
can sit back and bask in the glow of your TV
set and the cash savings you’ve made! n
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B How many shortwave listeners even know
there is an international broadcast band be-
tween 21,450 and 21,750 kHz (kc)? If you're
one of those who didn’t know, it’s not sur-
prising because due to the recent low sunspot
activity the band has been virtually useless.
But now as we enter a new phase in the solar
cycle, these frequencies suddenly become im-
portant. Already there is a trickle of activity
and it may soon become a flood.

Now we're sure it will surprise no one that
Sporadic-E skip, a phenomena so important
to the TV DXer and CBer, often occurs on
13 meters. But Sporadic-E reception is gen-
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erally limited to, at best, 2000 miles, and
about 1000 miles is by far the most common.
Thus [3-meter E skip will produce strong
signals from VOA transmitters at Greenville,
N. C.; Bethany, Ohio, and Delano and Dix-
on, California, but not much else. Interna-
tional reception on these frequencies re-
quires an active F2 layer. This is the upper-
most layer of the ionosphere and its reflect-
ing powers increase as the sunspot count goes
up (but strangely enough, F2 reflection is
best in winter; poorest during the summer.

When to Listen! Further, 13-meter F2
reception will peak at 1400 local time. But
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wait. That is local time at the mid-point
longitude—halfway between transmitter and
receiver. Take for example an East-Coast
North-American SWL (75 degrees West)
and the BBC in England (O degrees). The
midpoint is 37%2 ° West longitude and as each
15 degrees of longitude equals 1 hour, 1400
local time at 37% degrees West occurs at
1130 EST.

Similarly, on the East Coast, reception
from Oslo, Norway (10 degrees East) would
occur about 20 minutes earlier. Of course it
really isn’t quite as cut and dried as we've
indicated, nothing on shortwave is cut and
dried, but nevertheless this method of rough
calculation is a good guide. And again, the
length of time reception occurs at these peak
periods will keep pace with the sunspot
count.

No Noise. With the exception of ignition
noise (which depends entirely upon the lis-
tener’s particular location), reflection (or
lack of it) on 13 meters, is the only problem.
Atmospheric noise virtually does not exist
up here. And, because very few stations pres-
ently use these frequencies, interference is
seldom a problem either. Which means that
the band is at present ideal for novice short-
wave listeners. Stations are easy to find—
even on simple receivers and signals are not
garbled by heterodynes.

For the uninitiated, a heterodyne is that
annoying whistle produced by two trans-
mitters only a few 1000 Hz apart. For ex-
ample, if stations are separated by only 2
kHz, they will produce a noticeable 2000
Hz (cps) heterodyne even though one of
the offenders may be comparatively weak.
Another plus for the beginner—when 13-
meter transmissions are reflected by the iono-
sphere, the resulting signals are generally
strong, a really important factor when using
low-priced receivers.

Sky Hook Facts. Also at present almost
any antenna, including that random length
of wire you probably use for general recep-

et
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I3-Meter (21,450-21,750 kHz) Frequency Guide

R D R 10

tion, will do. However a directional (half-
wave) dipole can be readily constructed. It
should be 22-feet long and run broadside to
the direction from which vou want to re-
ceive. For Europe and Australia it should
run NW/SE; for Africa and Asia NE/SW.
If possible, the lead-in should be attached to
the middle of your dipole. Obviously the
ideal arrangement would be a pair of dipoles
at right angles to each other and a switching
system which would enable you to take your
pick of directional effects.

Here Comes Trouble. However, 13 me-
ters will not stay a band solely for the novice
very long. It is about to become a major day-
time weapon in the shortwave radio war.
Just take a look at what is happening on the
bands below it. On 31, 25 and 19 meters
international broadcasting is literally stran-
gling on QRM with simply not enough chan-
nels to go around. As soon as one station
finds a clear frequency. two or three others
appear on that same spot within a few days.
As a result the major powers have engaged
in an extremely expensive, and for the most
part fruitless, power race.

Obviousty 13 meters’ virgin territory—all
300 kHz of it beckons irresistibly. Further,
as this band is normally open only to one part
of the world at a time, interference can never
be the problem it has become elsewhere. Even
deliberate jamming will be more difficult—
making it an ideal band for such stations as
Radio Free Europe and Radio Liberty.

The first widespread use of 13 melters by
northern latitude stations should occur early
in 1967. Of southern hemisphere stations,
Radio Australia is already active and during
the summer of 67 (winter down there) they
should be joined by Radio South Africa and
possibly Radio New Zealand. While on paper
13-meter reception will not appear as reli-
able as on the lower bands, many broad-
casters will be pushed by the QRM into tak-
ing a chance up here. Smart SWLls will be
prepared to gamble along with them. n

e N 11
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kHz (ke) Station kHz (ke) Station kHz (ke) Station

21455 VOA, Tangier, Morocco 21545 R. Ghana 21670 VOA, Monrovia, Liberia
21470 BBC, England 21570 R. Nederland, Netherlands 21690 VOA, Tangier, Morocco
21485 VOA, Bethany, Ohio 21580 ORTF, Paris, France

21495 Emisora, Nacional, Portugal 21590 R. Pakistan {Karachi) 21700 Emisora Nacional, Portugal H
21710 BBC, England H
£ 21520 SBC, Switzerland 21620 ORTF, Paris, France 21720 R. Free Europe, Portugal
H VOA, Greenville, N. C. 21630 BBC, England 21730 R. Norway
- 21530 BBC, England 21650 VOA, Bethany, Ohio 21740 VOA, Greenville, N. C.
21540 R. Australia 21665 R. Free Europe, Portugal
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WoKATOR

by James A. Fred

Build this adapter and watch your multimeter

turn digital circuit tracer before your very eyes!

B Guided-missile test facilities use many
cables to connect the missile to the many
pieces of test gear. Some cables are 100-feet
long and have as many as fifty wires. Mak-
ing these cables—soldering on the connec-
tors—is a real job. Technicians normally
solder the wires (if they are equal in size)
to any pin in the connector. Then they test
(with a lead from a buzzer, connected in
series with a transformer, to a pin in the
connector), touching each projecting wire

Adapter can be used with any VOM or VIVM.
Miniature clips connect to one end of the
circuit—common lead has dark insulator.
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from the other end of the cable until the
buzzer sounds. This method of identifying
wires takes a lot of time.

What To Do? Here is what [ call a
Digital Circuit Tracer. 1t indicates the num-
ber (digit) of the wire you are connected to.
The meter only identifies circuits from one
to ten, but if you have a meter calibrated 1.2
or 1.5 at the full-scale point you can add a
few more resistors or make a new meter
scale.

By using color-coded insulation you can
divide the cable wires into groups of ten—
or whatever grouping is best for you.

How It Works. The principle upon which
this circuit tester works is simple. One of
the two units consists of a 1.5-volt dry-cell,
a potentiometer and a voltage divider of
equal-value resistors.

The resistors’ value and the supply volt-
age are determined by the meter scale. To
use a 0-1 volt meter that was on hand, the
voltage divider was designed to use each
one of the major scale markings as a wire
(circuit) number. That is: if the meter reads
.4-volt, the leads are connected to circuit 4.

The voltage divider was designed to draw
1 milliampere for long dry-cell life with
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DIGITAL CIRCUIT TRACER

e e e

a minimum of meter loading. Potentiometer
R1 is connected in series with the voltage
divider to compensate for dry-cell aging.
Connecting the meter leads between the
common and circuit-10 clip tead, R2 is ad-
justed for full-scale (1 volt) meter indication.

One-tenth volt (0.1) can be measured
across each of the ten 100-ohm resistors in
the voltage divider. The meter is a 0-1 volt
indicator. With one lead on the conumnon
connection, 0.1 volt will be indicated when
the other meter lead is on the cable wire con-
nected to clip 1, 0.2 volt when connected to
clip 2, etc. The number on the meter scale
always indicates the clip lead number.

The meter can be any voltmeter—a

MINIATURE CLIP (IOREQ.)

1000

o 100a 100a 1004

100a

Power Unit. You can house circuit tracer’s
power unit in a phenolic box with a cover.
If you use a metal cover you'll need grom-
mets for the clip-lead wires.

Just about any size 1.5-volt dry cell can be
used—the larger it is the less often you’ll
have to change the cell. C- or D-size flash-
light cells are readily available and one
should last two or three months if you use it
for only a short time each day. If the cells
are easy to replace, it really doesn’t matter.

Resistor R13 is used to reduce the voltage
drop across R1 if you can’t get anything but
a 1K potentiometer. When the dry cell is
new you'll probably need a total resistance
of about 600 ohms for the combination of
R! and RI3. Just be sure the minimum-
resistance position is very close to zero ohms.

Indicator. Indicator-box dimensions are
determined by the size of the meter that will
be used—if you put your VOM or VIVM

BATTERY

cLiP \

100n  100a  100n 100a  100a

%Rl (SEE TEXT)

2K

 The schematic diagram is easy to follow and the instrument can be built by anyene who
can use simple hand tools. Indicator unit can be used in place of workaday VOM or VIVM.

90

VTVM or VOM will do. Or you can use a
0-50 microampere basic movement with an
18,000-ohm multiplier resistor connected in
series. Even a 0-1 milliammeter can be used
but meter loading will prevent accurate in-
dication unless you change the voliage di-
vider to draw a higher current. Use 10-ohm
resistors in the voltage divider to draw 10-
times the current drawn by the meter and the
needle won’t point between numbers al-
though it might be a little off. Of course,
dry-cell life will be shorter.

Construction. The components used in
this tester werc selected from those on hand.
(Closest-available catalog parts are given in
the parts list.)

to work as the indicator you won’t need a
box at all.

The parts list doesn’t specify either the
meter or the meter case since any practical
physical-size meter can be used—if you can
latch on to a 7-inch meter you can sit way
back and not have to squint. Then again,
you can put a l-inch meter to work if it’s
more convenient for you.

Test and Calibrate. When you finish the
assembly and wiring you are recady to test
and calibrate the circuit tracer. Calibration
is as easy as zeroing your ohmmeter.

Connect the black lead of the power unit
to the black binding post of the indicator or
the negative lead of a VOM or VIVM.

Rapio-TV EXPERIMENTER



LONG CABLE

1™ MINIATURE

CLIPS

SUPPLY

BATTERY
cLip

The most common use for the Circuit Tracer

JUMPER, PIPE, CABLE

INDICATOR

SHIELD, ETC.

X0
BATTERY CLIP

is for checking cables. Plug is soldered to

one end and power supply unit connected to the other end. Meter lead probes connector pins.

unit shows the meter

resistor (above). Heart of
handful of resistors, wired
connected across dry cell.

Inside of indicator
and multiplier
instrument is
strip,

to tie

$1/ Rl R2 R4 R3
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I

PARTS LIST
B1—1.5-volt dry cell {any size to fit your case}
J1, J2—5-way binding post, 1 red, 1 black, for
indicator (see text) (Lafayette 99R6623 or
equiv.)
M1-——Meter for indicator (see text)
R1—500-ohm, 750-ohm or 1,000-ochm mini-
ature potentiometer with switch (Lafayette
32R7362~—see text—or equiv.}
R2-R11-=100-0hm, V4 -watt, resistor =5 % l(or

A1

better)
R12—18,000-0hm, V4 -watt, resistor =5 % f(or
better)
R13—500- to 750-ohm, V4-watt resistor (see =
text) E
§1—S.p.s.t. switch {part of R1) :
1——Plastic box, 2% x 4 x 1%s-inches (Allied
87U895 or equiv.)
1—Box cover—phenolic sheet (Burstein-Apple-
bee 11A179 or equiv.)
1—Dry-cell holder (to fit B1) i

1—Meter case (to fit M1—see text)

10—Alligator clips, miniature (Allied 45U142
or equiv.}

10—Clip insulators, red,
(Allied 450046 or equiv.)

1—Battery clip {Allied 45U000 or equiv.)

1—Clip insulator, black, for battery clip (Allied
45U054 or equiv.)

Misc.—Knob, wire-marking number tabs, test-
lead wire, terminal strip, hook-up wire,
solder, machine screws, etc.

Estimated cost: $4.Q0

Estimated construction time: 2 hours

e e e i

for alligator clips

il
m

AN SR s

Connect the number-10 power-unit lead
to the red terminal of the indicator or the
positive (+) of the VIVM or VOM.

Turn the switch on and adjust the Meter
Set control (R1) for a full-scale reading on
the meter.

Now, in turn, connect each of the num-
bered leads of the power unit to the red

(Continued on page 125)
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-3 Prpagation
" Forecast

With atmospheric noise (static) dropping
to respectable levels throughout the country,
conditions will at least be tolerable for both
DXer and general listener. But one casualty
of the rising sunspot count is 41 meters, at
least from the broadcast point of view. (Not
that BC stations won’t be heard.) This band
will be dominated by Hams, who are sup-
posed to own it—in this hemisphere any-
way.

Further, daytime reception on 31 meters
will not be spectacular. This means that
most real DX reception, at least the rare-
country variety, will take place at night.
During the hours of darkness 31 meters will
be open to all parts of the world while at
the same time 49 and 60 will continue to of-

&

2
 LISTENER'S
- TIME

DO O0O O
oo WwWwo

0
9
o
0

Do o

| S T T O O

By C. M, Stanbury Il

October/November 1966

fer excellent Latin American reception.
As a majority of the stations you can
hear on 49 and 60 meters will be of the
latin variety, you must take special care to
identify them correctly. Many LA stations
will operate on the same spot all speaking
Spanish—except Brazil (Portuguese) and
Haiti (French) plus of course some English
in the West Indies. The Spanish-speaking
broadcasters usually identify by slogan (Ra-
dio Union, La Voz de Colombia, etc.) be-
sides often mentioning city and country.
With a little practice you’ll have no trouble
picking out these announcements. Inciden-
tally, most of the French you hear on 60
meters will not be Haitian, but West Afri-

can. L4
1 1 )| 2 2
2 5 8 1 4
0 ] 0 0 ]
] 0 0 0 0

| S I | | 1 1 i |

STATION AREA
ASIA {except

Near East)

(49841) | (49841)

EUROPE, NEAR
EAST & AFRICA

(N. of the Sahara) (poor)

AFRICA (South

of the Sahara) oo KR A=

{poor)

SOUTH PACIFIC

LATIN AMERICA

l (31825)

e 31825 —>4—— 25819 —3tw ]g |t—— 19 & 16 =i 25 —>-]

41984191« 3] »e= |0 Pre—— ]9

e | § Pyt |

4318255 49 1= 3] >’ 95—

e 49860 =~ 49 = rd———— 95—

{poor)

% 16 a——dr#3] 825

e G
(49)

.16——(—2-5—)—-4— 3] 4312605

19 e 95

{poon) (16)

e 3] —pj— 49360 =
(90}

(19)
| 1

To use the table put your finger on the region you want to hear and log, move your finger to the right
until it is under the local standard time you will be listening and lift your finger. Underneath your point-
ing digit will be the short-wave band or bands that will give the best DX results. The time in the above
propagation prediction table is given in sfondard time at the listener's location which effectively compen-
sates for differences in propagation characteristics between the east and west coasts of North America
However, Asia and the South Pacific stations will generally be received stronger in the West while
Europe and Africa will be easy to tune on the east coast. The short-wave bands in brackets are given
as poor second choices. Refer to White's Radio Log for World-Wide Short-Wave Broadcast Stations list.
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by Jack Brayton

@ If you want to gather a crowd; be the
hero of the block; put life into a dying party;
or just want a fun-to-operate project then
Electronic Roulette is designed especially for
you. And besides this all-around fun aspect
which, by the way, can be enjoyed by elec-
tronic enthusiasts and non-enthusiasts alike,
it’s also a good Science Fair project. Then—
from another viewpoint—the serious experi-
menter should find dozens of applications
for; and endless hours of experimentation
in the somewhat unusual control circuits.
This is especially true since three basic com-
puter circuits are used to form a simple
miniature “‘brain” which tells the unit exactly
what to do and—when operated properly—
selects numbers in a random fashion. The
Electronic Roulette’s brain actually knows
whether or not a number on the panel is lit
and in an instant decides what action to take.
And, furthermore, the last command received
is stored or remembered within the brain
until the power is disconnected!

About The Circuit. As we’ve already men-
tioned, the Electronic Roulette is composed
of three computer circuits. The complete
schematic is given in Fig. 1. These circuits
include a clock, a flip flop and a coincidence
circuit. Next, let’s take these circuits one
at a time and see exactly what they do and
how they do it.

The clock—as its name implies—generates
timing pulses and makes sure that certain
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You can gamble on this little gadget to
liven up any gathering. Just plug it

in, spread out the Roulette cloth

and go for a Space-Age spin.

"’f?nk%“

9
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operations occur only at discrete (specific or
individual) time intervals. In this instance,
the pulses occur once every 2 or 3 seconds
as long as power is applied. The exception
is when the unit is first turned on, it then
takes about 15 seconds for the first pulse to
appear but after that they occur at shorter,
regular intervals. These pulses time the spe-
cific instant when the motor shuts off and a
number is sclected. Numbers cannot be se-
lected at any other time.

Clock pulses are generated by the circuit
components Q1, R1, R2, R3, and C1. Ql is
a wnijunction transistor and the entire cir-
cuit is a wnijunction relaxation oscillator.
And, if unijunctions are new to you, this
needn’t be a problem because they’re simple
to both use and understand.

The unijunction, of course, has 3 leads
called base-1, base-2, and emitter. The char-
acteristic which makes the unijunction use-
ful is the resistance between base-1 and
emitter. It is very high until a certain, pre-
determined difference of potential exists
across these leads. But—as soon as the
difference of potential exceeds this level (and
the emitter is positive with respect to base-1)
the resistance between these leads becomes
very low, causing a heavy current to flow.

The voltage at which the unijunction fires
is called the peak-point emitter voltage and
it's always a fixed percentage of the voltage
which exists across the base-/ and hase-2
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leads. Now let’s see how these principles are
applied in the relaxation oscillator.

When power is applied to the relaxation
oscillator, C1 slarts to charge through RI.
Initially, the emitter-to-base-/ resistance of
Q! is very high because the voltage across
C1 is not large enough to fire the unijunc-
tion. However, as soon as the charge on Cl
has built up to the firing voltage (around
7 volts in this case) of QI, the emitter-to-
base-1 resistance of Q1 becomes very low; a
heavy current flows which partly discharges
C1 and produces a pulse across R3.

After the emitter-to-hase-/ current falls
below that which is required to hold the uni-

junction on; Ql cuts off and CI starts to
charge again. Thus, the entire cycle is re-
peated and clock pulses are produced regu-
larly at the base top of R3 until the power is
turned off. The clock pulses are then coupled
through D1 and C?2 to the flip flop.

Flip Flop. Along with the relay (KI),
the flip-flop circuit is used to control the
motor and thus the homebrew rotary switch
which turns the neon lamps on and off in
sequence. The fiip tlop also siores the last
command received for an indefinite period
of time.

Although it may not look much like a
flip flop, the components which make up
this circuit are Q2, Q3, R4, RS, R6, R7, and
K1 (rectifier D2 merely clamps the reverse
voltages which develop across the relay cdil
when Q3 cuts ofl).

To eliminate some of the confusion which

. D4 T
T~
+12vDC . 2 calt  INS36 |g 3
A%_lrféﬁ 100MF R1z  |VAC
Q csl+ 220
I e - % gl 100
R1 2 R4 1N2482 z ) DSy
82K 4700 21K —* : w}’ o v o 4
DZA ° \ . INS36
K1 oo NE2 + s @ R11
1 1 t“'uws" =0 j
Q Q3 t—'RELAY COIL o .\ ¢ = I 1o
2N2160 Q2 2N1302 & (CONTACTS S\(3BREQIY Py
2N1302 c NEAR MOTOR) *{ & % Qi
2 » Oy /08
€ * N \ A
b R7 Ng \ W
£ 6.8K i \
LDl NC 4§ 125VAC
302 — NO
et = Kl RELAY
Toour I IN34 i ALA ]N536 ONTACTS .
M _ s
R3 I~ 6Bk +c3
B . i w ~ Lo
rHsnxrrr R ﬁ
- - 110VAC

Fig. 1. Ring of neon lamps is shcwn as broken to make diagram easier to follow.

i 1

i A

C1, C4, C5—100-mf,,
pacitor
C2—.1-mf.,
capacifor

C3—10-mf., 25-volt electrolytic capacitor

D1—Generai-purpose diode {(1N34, 1N38,
1N56, IN295—Lafayette 19R4901 or equiv.)

D2—750-ma., 200-volt prv rectifier {1N2482,
$K3016, 1N538 or equiv.) :

D3, D4, D5—750-ma., 50-volt prv {or higher)
rectifier (IN536, $K3016, 1N440B or equiv.)

11-138-—Neon Lamp (Type NE-2, NE-2E, NE-

12-volt electrolytic ca-

25-volt {or higher rating) ceramic

s

2H or equiv.}

K1—S.p.d.t. 12-volt relay {(Potter & Brumfield
RS5D or equiv.}

MTR—30-rpm., 60 Hz (cps) motor (Cramer

117P Newark 55F393 or equiv.]
Q1-——Transistor, unijunction {2N2160 or equiv.)
Q2, Q3, Qa4—Transistor, npn, {2N1302,
SK3011, 2MN823, 2N556 or equiv.)
R}, R11—82,000-0hm, ,-watt resistor
R2, R3—A470-0hm, Y -watt resistor
R4, R6-—1,000-0hm, Y, -watt resistor

PARTS LIST FOR ELECTRONlC ROULETTE

i M

i

R5-——18,000-0hm, 5-watt resistor

R7, R8—6,800-0hm, V,-watt resistor

R9—10,000-0hm, V2-watt resistor

R10-—5,600-0hm, V/2-watt resistor

R12—22-0ohm, Y, -watt resistor

$1—S.p.s.t. togale switch

$2—S.p.s.t. pushbutton

T1—Power transformer, 117-volt pri; 125-volt,
15-ma and 6.3-volt, 600 ma sec. (Stancor
PS-8415; Knight 61U410 or equiv.)

1—Cowl-type Minibox, 5 x 5 x 5-inches (Bud
$C2133 or equiv.)

1—Copper-clad circuit board, unperforated
4 x 4-inch

1—Perforated circuit board, unclad, 3252 x 6 ¥;-
inches

1-—plyboard, 1/ -inch, 4 x 4-inch

Misc.-—Linecord and plug, tie strip, spacers,
machine screws, nuts, washers, circuit-board
solder terminals, hook-up wire, solder, etc.

Estimated cost: $30.00
Estimated construction time: 7 hours
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might result from trying to study the flip
flop and the other control circuits at the same
time, wc’ve drawn a simplified flip-flop cir-
cuit in Fig. 2. This way the circuit looks
more like the ordinary flip flop—with the
exception of switch S3 and capacitor Cé.
Assuming S3 is closed and S2 is open, let’s
see what happens when power is applied to
the circuit.

I+I2VDC

S3

D,

R6
(START)

.

l
. i 1

PULSES FROM CLOCK
Fig. 2. Simplified diagram of Flip-flop makes

it easier to understand circuitry. Callouts
designations are identical with those in Fig. 1.

When power is first applied to the flip
flop one of the transistors will saturate faster
than the other. For the sake of this discus-
sion we’ll assume Q2 saturates faster than
Q3. And, when Q2 becomes saturated its
collector potential is at or near ground. This
cuts off Q3 because its base current—com-
ing through RS and R4—has been removed
(shorted to ground). Of course, since no
collector current js flowing through Q3,
very little current flows through relay KI.
Its contacts remain open; and the motor is

switched off. At the same time, Q2’ base is
forward biased through K1’s coil, R-7 and
switch S3. Thus, this condition can be held
until something causes either Q2 to cutoff
or Q3 to saturate.

Momentarily closing S2 (the start switch)
sends Q2 to cutoff because its base current
is, at that time, shorted to ground. Then,
with Q2 at cutoff and the higher Q2 collector
potential which results, Q3 is forward biased
through RS5. This causes Q3 to saturate and
removes the torward bias from Q2 even with
S§2 open. Naturally, when Q3 conducts, a
heavy current flows through K-1 causing its
contacts to close and the motor to run. The
motor will continue to run until a negative-
going pulse is received from the clock. The
negative going pulse (produced when the
unijunction goes to cutoff after firing) is
coupled, through C6, to the base of Q3. This
sends Q3 to cutoff and the flip flop returns to
its off position. But—and this is most impor-
tant—the equivalent flip flop cannot return
to the off position if S3 is open or off. With
its base circuit open it is impossible for Q2
to saturate. Of course, S3, as such, isn’t
really used in the actual unit. However, in
the simplified flip flop it represents the third
computer circuit used in the Electronic
Roulette’s brain.

Coincidence. This circuit is merely a
transistor switch which keeps the motor run-
ning unless: clock pulse is received at the
base of Q3.

The arm of the motor-driven switch is on
a contact and a number is lit. If a clock
pulsc is received at the base of Q-3 and a
number on the panel is not lit the motor

/54 WIRE HOLE

”
2 DIA. LAMP

HOLES (38 REQ.)]
ON {3 R.CIRCLE

1DIA—1

3"DIA.
PC BOARD

+ PLYWOOD—+]

INNER CIRCLE -
2"DIA.

&2 SCREW HOLES

Fig. 3. Commutator is an
ideal printed-circuit project
which is almest impossible to
manvufacture as an assembled
unit in a home workshop.

4"

(5 REQ)

| 4ll

OcTOBER-NOVEMBER, 1966

97



98

ELECTRONIC ROULETTE

NEON LAMPS
(38 REQ)

PLYWOOD
| 2 SPACERS
(4 REQ.)

ROTOR WIRE

Fig. 4. View of commutator shows neon-

PC BOARD

lamp connections. You could use a larger
PC board and use copper-clad as a common.

relay will drop out but only for a fraction
of a second. It then recloses and the unit
automatically recycles. This prevents the
motor-driven switch arm from stopping when
a number is not lit and helps select numbers
at random.

The circuit is made up of Q4, R6, R7 and
R8 (R7 is used both in the flip flop and in
the coincidence circuit).

Two things must occur simultaneously in
order for this circuit to operate; and for Q4
to saturate. First, Q3 must be at cutoff—
driven there by a clock pulse which causes
Q3’s collector potential to become positive 12
volts. Second, the base of Q4 must be for-
ward biased through R8 which—as we’ll
show—means a numbher is lit on the panel.
But to understand how this bias is developed
we’ll have to look at the lamp circuit.

The neon lamps used in this project need
about 75 volts to fire them. The 125-VAC
winding on T1 provides this high potential
and isolates the unit from the power line.
This eliminates the shock hazard which might

otherwise be present.

Looking at Fig. I we can see that the lamp
circuit is a series circuit consisting of R11;
one lamp (out of 38—depending on the
motor-driven rotor’s position) and RIO.
Naturally, a portion of the voltage is dropped
across each component whenever the notor's
arim is on a contact and a lamp is lit. Thus,
a smal] AC voltage is across R10 whenever
a lamp is lit. This voltage is rectified by D3;
filtered by C3—providing forward bias (pos-
itive voltage) for Q4. Of course, there is no
forward bias if the motor’s arm is not on a
contact,

When Q4 saturates current flows through
R7, the emitter/collector junction of Q4,
and the emitter/base junction of Q2. Some
of this current also flows through R6 but
most is bypassed by the base of Q2. This
sets the flip flop to the off position and the
motor shuts off and stays ofl until the start
switch is once again pressed.

One question which comes up is: how do
we obtain random number selection if stop
pulses occur at regular intervals and the mo-
tor runs at a constant speed? The answer is:
during an actual game there are varying
lengths of time between plays and, since the
timer is a/ways running, there’s no way of
knowing how much time is left on the timer
when the start button is pressed.

Of course, if the start button is pressed
the instant the unit stops a pattern does
emerge but even here you would have a hard
time trying to pick the exact number it would
stop on. Therefore, Electronic Roulette does
give a good selection of numbers.

DC power (about 12 volis) for the tran-
sistors is supplied by the voltage doubler
circuit shown (D4, D5, C4, C5) in Figure 1.

L S 4’u___

S

-

o
o,

o

»=

7
A DIA.(4 REQ)

S - [

e =

:;'—} 3 DIA. g i
L g3 (4 REQ) e 4
T |
A e s
Fig. 5. Relay and motor are mounted on
this insulating panel, which is mounted

over the commutator board, as in Fig. 7.
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L MOTOR SHAFT

#22 BUSS-WIRE
4-40x; RD.HD. SCREW (3 REQ)

Lx1} x&" PERFORATED

%; CIRCUIT BOARD (2 REQ)
C oo od

LAMP CONTACT} SPRING

7

S

CENTER CONTACT [ WIRE
SEE TEXT

Fig. 6. Wiper arm of motor makes contact
between center ring of commutator and the
lamp contacts with spring-wire brushes.

R12 is a current limiting resistor that pro-
tects the diodes from current surges into
C4 and C5 when the power switch is set
to on.

Motor. All of the parts used in Electronic
Roulette, except the motor, are widely avail-
able and can be obtained from any large
supplier. The motor is available from New-
ark Electronics Corp., 223 West Madison
St., Chicago, Ill. 60606 and can be ordered
from them. Other motors with speeds from
30 to 60 rpm may be substituted.

Construction. The first step is laying out
and drilling the panel. This is easy since
we've given the lamp hole layout—along
with the printed-circuit contact layout—
roughly half size in Fig. 3. This template
should be taped to the front panel; and the
He-inch lamp holes center-punched. The 2-
inch thick block of plywood, used to mount
the lamps and printed circuit contacts, should
be fastened to the back of the panel (centered
and the top placed flush with the cabinet top).
Use four 6-32 x %-inch screws at the cor-
ners as shown. Drill the #e-inch lamp holes
in the cabinet and plywood at the same time.
Also—on the side of the plywood which will
be against the panel—the center hole should
be enlarged at the top to #e-inch and to a
depth of about Y4-inch. This countersink is

OcToBER-NOVEMBER, 1966

for the center screw head which does not
go through the panel. The switch-hole cen-
ters are %¢-inch from each edge and up
Y% -inch from the bottom. Next, the botton:
front corner flanges on the cover are cut
back I-inch in each direction to make room
for the switches.

Lamp and Motor Assembly. Cut a piece
of unpunched printed-circuit board (copper
clad on one side only) to form a 3-inch cir-
cle. File the edges smooth and apply resist
as shown in the layout (Fig. 3).

Although V&-inch tape resist is just right
tor the contacts a resist pen can also be used
since layout isn’t really critical. Check to
make sure none of the contacts run into onc
another and that the copper foil in the cen-
ter (around the hole) hasn’t been covered
with resist. Etch the board using a prepared
solution.

When the board has been etched, washed
and dried it can be attached to the plywood
block using a 6-32 x V2-inch machine screw
at the center as shown in Fig. 4.

Fig. 4 also shows how the lamps are
mounted and wired. And, since the lamps
are friction fitted, the holes may have to be
reamed slightly if any of the lamps are too
tight.

Form AWG-22 buss-wire around the out-
side as shown and—if metal spacers are used
—be sure the buss-wire does not touch
against the spacers. Slip a %-inch piece of
insulated tubing over the spacers to be cer-
tain. One wire of each lamp is soldered to the
outside edge of a contact and the other is
soldered to the buss-wire. Also a short length
of wire should be soldered to the center con-
tact and run through the hole provided.

Motor and Relay Mount. Board can be
cut from any insulating material such as
unclad circuit board, pressed board, phe-
nolic, and etc. Its layout is shown in Fig. 5.

The motor-driven contact arm is much
simpler to make than it might appear. Fig.

K1

i_‘ SPACERS fig. 7. Assembled drive
(4 REQ)) vnit shows motor, relay K1
— . and lamp commutator
=— ARM ASSY.  gassembly. Proper alignment
is very important.
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ELECTRONIC ROULETTE

Fig. 8. Circuit-board

layout shows most components
used in the electronic

circuitry that controls the
motor-driven selector.

6 shows the details. The small U-shaped
clamp is formed from Ya-inch strip of alu-
minum. Holes are drilled after the clamp is
bent—to be sure they're in line. The inside
measurement of the U-shaped clamp is the
same as the thickness of the circuit hoards.

The 4-40 screw which locks the arm
against the motor’s shaft will thread itself
into a %s-inch (or No. 41 drill) hole so no
tap is necessary.

Wire for the contacts can be obtained by
straightening a small spring. The bus-wire
is used to fill the larger-than-needed holes
in the circuit board so the contacts won't
wobble.

After the contact arm has been built the
motor and lamp assembly is temporarily put
together as shown in Fig. 7 and the spring
contacts are adjusted so they ride evenly
around the contacts. Slight differences in
contact pressure at different points on the
board can be corrected by placing flat wash-
ers between the spacers and the motor board.
After this. the lamp assembly can be in-
stalled in the cabinet with four 6-32x %-
inch screws. Four flat washers should be
placed between the panel and the plywood
to prevent crushing the center contact wire
(brought out at the bottom) and to allow
room for the tlange on the cover.

100

D3

Most of the remaining parts are in-
stalled on a piece of perforated circuit board
(32%2 x 4%-inch) which is laid out and
notched as shown in Fig. 8. Wire it according
to Fig. 2—it is then mounted on Y -inch
spacers. Although not really necessary, it’s
somewhat safer to place a sheet of fish paper,
or similar insulating material, between the
circuit board and the cabinet to prevent
shorts.

Placement of T1 and the 3-terminal tie
strip, to which the line cord is attached, are
not critical—watch connections. Do not use
the grounded center lug on the tie strip and
bhe certain that the linecord junctions are
thoroughly insulated from the chassis.

Final wiring, and the panel numbers as
well, are shown in Fig. 1. Also shown, and
indicated by a black dot, are the numbers
which should be black. The remaining num-
bers, except 00 and 0, are red. The zeros
are green.

You need one more thing before you can
begin the fun with your Electronic Roulette
—a Roulette clorh. This is the playing board
with all the numbers. Just spread it out on
a convenient table, plug in the Electronic
Roulette and give it a spin. a
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Volume 46, Part 2
WHITE'S

D

An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a
Special Section on World-Wide Short-Wave Stations

his is the second part of White’s Radio

Log, now published in three parts twice
each year. This format permits the Editors of
Rap10-TV EXPERIMENTER to offer its readers
two complete volumes of White’s Radio Log
cach year, while increasing the scope of the
Log and inserting station changes as they
occur.

In this issue of White's Radio Log we
have included the following listings: U. S.
AM Stations by Location, U. S. FM Stations
by States, Canadian AM Stations by Loca-
tion, Canadian FM Stations by Location, and
the expanded, up-to-date World-Wide Short-
Wave Section.

In the Dec./Jan. issuc of Rapio-TV Ex-
PERIMENTER, the Log will contain the fol-
lowing listings: U. S. AM Stations by Call

Letters, U. S. FM Stations by Call Letters,
Canadian AM Stations by Call Letters, Ca-
nadian FM Stations by Call Letters, and the
expanded World-Wide Short-Wave Section.

In the event you missed any part of the
Log published earlier this year, you will have
a complete copy of White’s Radio Log by
collecting any three consecutive issues of
RaDi0-TV EXPERIMENTER during 1966. The
three consecutive issues comprise a complete
volume of White’s Radio Log that offers
complete listings with last minute station
change data that can not be offered in any
other magazine or book. If you are a broad-
cast band DX’er, FM station logger, like to
photograph distant TV test patterns, or tune
the short-wave bands, you will find White's
Radio Log an unbeatable reference.
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Abilene, Kansas

WHITE'S

[RADIO
EOG

Location C.L. Ke.
Abbevitle, Ala, WARI 1480
Abbeville, La, KROF 960

Abbeville, $.C. WABV 1590
Aberdeen. Md. WAMD 970
Aberdeen, Miss. WMPA 1240
Aberdeen, S.Dak. KSON 930

KX
Aberdeen, Wash. KBKW 1450
Abilene, Tex. II((RgC 1470

KW
CABI 250-

Abingdon, Va, WBBI 1230
Okla KADA 1230
Adel, Ga. WAAG 1470
Adrian, Mich WABJ 1490
Agana. Guam KUAM 610
Aguaditlia, P.R. WABA 850
WGRF 1340
Ahoskie, N.C. WRCS 970
Aiken, S.C. WAKN 990
wWLOW 1300
Aitkin, Minn, KKIN 1000
Akron, Ohio WAKR 1590
WSLR 1350
WCUE 1150
WHLO 640
Alamogordo, N.M. KALG 1230
KRAC 1270
Atamo Heights, Tex.
KORY 1110
Alamosa,Colo, IKGIW 1450
Albany, Ga. WALG 1590
WFAZ 960
WLYB 1250
WGPC 1450
WIAZ 96
Albany, Ky, WANY 1390
Albany, Minn, KASM 1150
Albany, N.Y, WABY 1400
WOKO 1460
WPTR 1540
WROW 590
Albany. Oreg. KWIL 790
KRKT 990
Albemarle, N.C. WABZ 1010
WZKY 1580
Albert Lea, Minn. KATE 1450
Albertville. Ala. WAVU 630
Albion, Mich. WALM 1260
Aibuguerque, N.M. KABQ 1350
KDEF 1150
KGGM 610
KHIP 520
K0B 770
KQEQ 920
KARA 1310
KvOD 730
KLOS 1580
IKRZY 1450
Alcoa, Tenn. WEAG 1470
Alexander City, Ala.
WRFS 1050
Alexandria, La. KALB 580
KOBS 1410

K 70
Alexandria, Minn. KXRA 1490
Alexandria, Va. WPIIC 730

Algona, lowa KLGA 1800
Alice, Tex. KOPY 1070
Alisal, Cal. KRSA (570

Allendale. S.C. WDOG 1460
Allentown. Pa.

Alliance, Nehr, KCOW 1400
Alliance. Ohio WFAH 1310

Alisal, Calif. IKRSA 1570
Alma, Ga. wCas 1400
Alma, Mich. WFYC 1280
Alpena Township, Mich.

[ WATZ 1450
Alpine, Tex. KVLF 1240
Altavista. Va. WKDE 1000
Alton, {lI. WOKZ 1570

£

Ann Arbor, Mich.

Apple Valley, Cal.

£EEx A E eSS ExEEEgREE LT EE LS

Arkan. City, Kans.

Asbury Park, N.J.
Ashury Park.Eatontown, N. J.
WHTG 1410

U. S. AM Stations by Location
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Arroyo Grande, Calif.

KOAG 1280
KSVP 890

WILK 1440

WSKY 1280

WWNC 570

wemi 1340
WTCR 1420
WN£O 1340
KWIN 1400
KRVC 1350
WIVE 1430
WATW 1400
wAQl 1600
WREO 970
KSNO 1260
KAST 1370
KVAS 1230

Every effort has been made to ensure accuracy of the
information listed in this pubiication, but absolute
accuracy is not guaranteed and of course, only in-
formation available up to press-time could be in-
cluded. Copyright 1966 by Science & Mechanics Pub-
lishing Co., a subsidiary of Davis Publications, Inc.,
505 Park Avenue, New York, New York 10022.
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Atchison, Kans.
Athens, Ga,
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Athens, Ohio
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Athens, Tenn,
Athens, Tex.
Atlanta, Ga,

Atlanta, Tex,
Atlantie, lowa KIAN 1220
Atlantic Beach, Fla. WKTX 1600
Atlantic City. N.J. WFPG 1450

WLOB 1490
WMID 1340
Atmore, Ala. WATM 1590
Atoka. Okla, KEOR 1110
Attleboro, Mass. WARA 1320
Auburn, Ala. WAUO 1230
Auburn, Calit, KAHI 950
Auburn, N.Y. WMBO 1340
WAUB 1590
Auhurn, Wash, IKASY 1220
Auburndale, Fla. WTWB 1570
Auburndale, Wis. WLBL
Augusta, Ga. WAUG 1050
WBBQ 1340
WBIA 1230
WGAC 580
WRDW 1480
Augusta, Maine WRDO 1400
WFAU 1340
Aurora, Colo. KOS 1430
Aurora, I, WNAMRO 1280
WKKD 1580
Aurora, Mo. KSwM 940
Austin, Minn. KAUS 1480
QAQ 970
Austin, Tex. KNOW 1490
KHFI 970
KTBC 5
KOKE 1370
KVET 1300
Avalon. Cal. KBIG

Avon Park, Fla. WAVP (390
Avondale Estates, Ga.

WAVO 1420
Aztee, N. Mex. KHAP 1340
Babylon, N.Y.

w

w

Bad Axe, Mich. w
Bainbridge, Ga. w
w

Baker, Mont. KF
Baker, Oreg.
Bakersfield, Calif.

Bellingham, wash. KPU
Baldwinsville, N.Y. WSEN
Ballinger, Tex. KRUN
Baltimore, hd. WBAL

Banning. Calif. >AS |

Barboursville, Ky, WBVL 950
Bardstown, Ky. WBRT 1320
Barneshore, Pa. WNCC 950
Barnesville. Ga. WBAF 1080
Barnweil. S.C. WBAW 740
Barre. Vt, WSNO 1450
Barstow, Calif.

Bartlesville. Okla. KWON 1400
Bartow. Fla. WBAR I;gg

Bassett, Va. woDY
Bastrop. La. KTRY 730
KVOB 1340

Batavia, N.Y. WBTA 1490

Location C.L. Ke.
Batesburg, S.C. WBLR 1430
Batesville, Ark. KBTA 1340

Batesville, Miss. WBLE (290

Bath, Maine wiTO 730
Bath, N.Y. WFSR 1580
Baton Rouge, La. WAIL 1260
WLUX 1550
WYNIK 1380
WIBR 1300
wIBO 1150
WLCS 910
WXO0K 1460
Battle Creek. Mich. WBCIK 930
WKFR (1400
WVOC 1500
Baxley, Ga. WHAB 1260
Bay City, Mich. WBCM (440
WXO0X 1250

Bay City, Tex.
Bay Minette. Ala.
Bayamon, P.R.

€<
oE=
OO
o BX
=8
=

Bayamon, P.R. WRSJ 1560
Baytown, Tex. KWBA 1360
Beacon. N.Y. WBNR 1260
Beardstown, (1], WRMS 790
Beatrice, Nebr. KWBE 1450
beaufort, N.C. WBMA 1400
Beaufort, S.C. WBEU 960

WSIB 1490
Beanmont, Tex. KLVI 560

K

KTRM 990
Beaver Dam, Wis. WBEV 1430
Beaver Falls, Pa. WBV
Beckley, W, Va. WILS 560

WWNR 620
Bedford, Ind. wWBIw (340
Bedford, Pa, WBFD 1310
Bedford, Va. WBLT 1350
Beeville, Tex. KIBL 1490
Bel Air, Md. wvoB 1520
Belen, N.Mex. KARS 860
Belfast, Me. WBME 1230
Belgrade, Mont. KGVW 630
Bellaire, Ohio WORP 1290
Bellefontaine, Ohio

WOHP 1390
Bellefonte, Pa. WBLF 1330

Bell Fourche. S.Dak. KBFS 1450
Belle Glade, Fla. WSWN 900
Bellaville, Ont. ClBQ 800
Belleville, 111, WIBV 1260
Bellevue, Wash. KFKF 1330

KBVU 1540
Bellingham, Wash. KPUG 1170
KGMI 790
KOQT 1550
Bellingham. Ferndale, Wash.
KENY 930
Belmont, N.C. WCGC 1270
Beloit, Wis, WGEZ 1490
WBEL 1380
Belton, S.C. WHPB 1390
Belton, Tex. KTON 940
Belzoni, Miss, WELZ 1460

Bemidji, Minn, KBUN 1450
Bend, Oreg. KBND 1110
KGRL 940
Bennetsville, $.C. WBSC 1550
Bennington, Vt. w

Benson, Minn, KBMO 1290
Benson, N.C. WPYB 1580
Benton, Ark. KBBA 690

KGKO 850
Benton, Ky, wWCBL 1290
Benton Harhor-St. Jeseph, Mich.

WHFB 1060

Berkeley. Calif. KPAT (400
Berkeley Springs. W.Va.

CST 1010

Berlin, N.H. wWmMOU 1230
WBRL 1400

Berry Hill, Tenn. WVOL 1470
Berryville, Ark. KTHS 1480
Berwick, Pa. WBRX 1280

Bessemer, Ala. WYAM 1450

Bethesda, Md. WUST 1120
Bethlehem, Pa. WGPA 1100
Beverly, Mass, WMLO 1570
Biddeford. Maine WIDE 1400
Big Bear Lake. Cal.

KTOT 1050

Big Delta. Alaska WXLL 980
Blg Lake. Tex. KBLT 12490
Big Rapids, Mich. WBRN 1460
Big Spro., Tex. KBST 1490

KHEM 1270
KBYG 1400
Big Stone Gap, Va. WLSD 1220
Bijou, Cal. KOWL 1490
Biloxi, Miss. wLOX 1490
WVMI 570
Billings, Mont, KBMY 1240
KGHL 790
KOOK 970
KOYN 910
KURL 730
Binghamton, N.Y. WINR
WKOP 1360

Rap10-TV EXPERIMENTER



Location C.L  Ke.

WNBF 1290
Birmingham, Ala. WAPI 1070
WBRC 960
WCRT 1260
WAQY (220
WEiN 1320

w
Bisbee, Arlz. KSUN 1230
Bishep, Calif. IK1BS 1230
Bishopville, .. WAGS 1350
Bismarck, N.Dak. KFYR 550

KBMR 1350
Bismarck-Mandan. N.Dak.
KBOM i270
Black Mountaln, N.C.

WBMS 1350

WEGW (010
Black River Falls, wis.I

ww
Blackfoot, fdaho KBLI 690
Blackshear, Ga. WwBSG 1350

w
I~
15
s

Blackstone, Va, WICLY 1440
Blackwell, Okla. KLTR 1580
Blaine, wash, IKARI 550
Blakely, Ga. WBBK 1260
Blanding, Utah KUTA 790

Bloomington, [1l, WJBC (230
Bloomington, Ind, WTTS 1370
Bloomsburg, Pa. v\c/CNR 930

Blountstown, Fla, WICMIC 1370
Blue Earth, Minn, KBEW 1560
Bluefiell, wW.Va. WHIS 1440

WKOY 1240

Blythe, Calif, IKYOR 1450
Blythevitle, Ark, KLCN 910
Boaz, Ala. WBSA 1300
Boca Raton, Fla. WSBR 740
Bogalusa, La. WIKC 1490
BOX 920

Boise, ldaho KATN 1010
KBOI 670

IKEST 790

KGEM 1140

KIDO 630

KYME 740

Bollvar, Mo. KBLR 1550
Bolivar, Tenn. wBOL (560
Bonhanmi, Tex. KFYN 1420
Boone, lowa KFGQ 1260
KwBG 1590

Boone, N.C. WATA 1450
Boonville, Ind. WBNL 1540
Boonville, Mo. KwWRT 1370
Booneville, Miss. WBIP 1400
Boonviile, N.Y. WBRV 900
Borger, Tex. KHUZ 1490
KBBB 1600

Boston, Mass. WBZ 1030
WCOP 1150

WILD 1090

WNAC (80

WEZE 1260

WEEI 590

WHDH 850

WMEX 1510

WORL 4506

Bouider, Colo. ICBOL 1490
A KOEY 1360
Bowie, Tex. IKBAN 1410
Bowling Green, Ky. W KCT 930
WBGN 1340

WLBJ 1410

Bowl, Green, Ohio WMGS 730
Boynten Beach, Fla.,

WZZZ 1510
Bozeman, Mont. KXXL 1450

KBMN 1230
Bradbury Hgts.. MU.WPGC 1580
Braddock, Pa. WLOA 1550
Braddocks Heights, Md.

WMHI 1370
Bradenten, Fla. WTRL 1490

WBRD 1420
Bradford, Pa. WESB 14980
Brady, Tex. KNEL 1490
Brainerd, Minn. IKLIZ 1880

KVBR 1340

Branson, Mo,

K
Brantford, On, UKPC 1380
Brattleboro, Vt, WTSA 1450

WIKVT 1440
Brawley, Calif, KROP 1300
Brazil, Ind. WWCM 1380
Breckenridge, Minn.

X KBMW 1450
Breckenridge, Tex. KSTB 1430
Bremen, Ga, WWCC 1440
Bremerton, Wash, KBRO 1490
Brenham, Tex. IKWHLE 1280
Brevard, N.C. WPNF 1240

Brewster, N.Y, WBRW 1510
Brewton, Ala. WE 1240
Bridyeport, Ala. WBTS 1480
Bridgeport, Conn.  WICC 600

WNAB 1450
Bridueton, N.J. WSNJ 1240
Brigham City,Utah KBUH 800
Brighton, Colo. KBRN 800
Brinkley, Ark. KBRI 1570
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Location C.L. Ke.

Carolina, P. R. wVYO02Z 1400
Carrington, N.Dak. KDAK 1600
Carrize Springs. Tex.

KBEN 1450
Carroll, lowa KCIM 1380
Carrollton. Ala, WRAG 590
Carrollton, Ga. WLEB 1100
Carrotlton, Mo, ICAOL 1430

Carson Cily, Nev. KPTL 1300
Cartersville, Ga. WBHF 1450

WKRw 1270
Carthage, I, wCAZ 990
Carthage, Mo. KDMO 1490
Carthage, Miss. WECP 1480
Carthage, Tenn. WRKNM 1350
Carthage, Tex. KGAS 1590

Caruthersville, Mo, KCRV 1370
Casa Grande, Ariz. KPIN 1260

Casey, lIl. WKZI 800
Casper, Wyo. KIWO0 1470
KATI 1400

Cathedral City. Calif.
KVOC 1230
KWXY 340
Cayce, S.C. WCAY 620
Cayey, P.R. WLEY 1080

Cedar City, Utah KSUB 580
Cedar Falls, lowa KCFI 1250
Cedar Rapids, IuwaKKCRG 1600

LWW 1450
wmMT 600
KHAIK (360
Cedartown, Ga. WGAA 1340
Celina, Ohio WCSM 1350
Center, Ala. WEIS 990
WAGC 1550
Center, Tex. KDET 930

Centerville. Ala. WBIB 1590
Centerville, lowa KCOG 1400
Centerville, Ind. WHON 930
Centreville, Miss. WLBS 1580
Centerville, Tenn. WHLP 1570
Centerville, Utah KBBC 1600
Central City, Ky. WNES 1050

WMTA 1380
Centralia, 11l WCONT 1210
Centralia & Chehalis, wash.
KELA 1470
Centreville, Ala. WBIB 1110
Geres, Calif, KLOGC 920
Chadburn, N.C. WVOE 1590
Chadron, Nebr. KOOSR 610
Chambersburg, Pa. WCHA 800
WCBG 1590
Champaign, 111, wOwWS 1400
Chanute, Kans. KCRB 1460
Chapel Hill, N.C. WCHL 1360
Charlerei, Pa. WESA 940
Charles City, lowa IKKCHA 1580
Charleston, 111, WEIC 1270
Charleston, Mo. KCHR 1350
Charleston, S.C. WwCSC 1390
WOKE 1340
WPAL 730
WASN 1450
WTIMA 1250

£

X
Charlotte, Mich, WCER (390
Charlotte, N.C. w81 1100

WBNB 1000

Chase City, Va. WMEIK 980
Chattahouchee, Fla,

WSBP 1580
Chattancoga. Tenn, wMOC :423
I

Cheboygan, Mich. WCBY 1240
Cheektowaga, N.Y. WNIA 1230
Chehalis-Centralia, wash.

KITI 1420

Chelan, Wash. KOZ1 1220
Cheraw, S.C. WCRE 1420
Cherryville, N, C. WCSL 1590
Cherokee, lowa KCHE 1440
Chesapeake, Va. WSIT 1600
Chester, 111, KSGM 980
Chester, Pa. WEEZ [590
WVCH 740

Chester, S.C, wGCD 1490
Chester, Va. WIKI 1410

Chestertown, Md. WCTR 1530
Cheyenne, Wyo. KFBC 1240

Location C.L. Ke.

Y 1530

KRAE (480

KVWO (370

KEND 980

Chicage. 11, WAAF 850

WAIT 820

wWBBM 780

WCFL 1000

WCRw 1240

WEDC 1240

WGN 720

WIND 560

wJJD 1160

WLS 840

wMAQ 670

WMBI 1110

WNUS 390

WSBC (240

Chlcage Hgts., 11l. WMPP 1470

WCGO 1600

Chickasha, Okla. KwCO i560

Chico, Calif. ICHSL 1290

KPAY 1060

Chicopee, Mass. WACE 730

Childress, 1ex. KCTX 1310

Chillicothe, wo. IKCHI 1010

Chillicothe, Ohio  WBEX 1490

i WCHI 1350

Chipley, Fla. WBGC 1240
Chippewa Fails, Wis,

WAXX 1150

Christlansburg, Va. WJJJ 1260
Christiansted, V.I. WIVI 970
Church HIl, Tenn. WMCH 1260
Cicero, (11, wVvo

Cincinnati, Ohlo WCKY 1530

Clanton, Ala. WiKLF 980
Clare, Micn. WCRM 940
Claremont. N.H. WTSV 1230
Claremore, Okla.  KWPR 1270

Clarion, Fa. WWCH 1300
Clarksvurg, W.Va. WBOY 1400
WHAR 1340

WPDX 730

Clarksdalte. Miss. WROX (450
W IKDL 1600

Clarksville, Ark. KLYR 1360
Clarksville, Tenn. WIZM 1400
WDXN 540

Clarksville, Tex. ICCAR 1350
Claxton, Ga. WwCLA 1470
Clayton, Ga. WGHC 1570
Clayton. mo. KXLw 1320
KFUQ 850

Clayon. N.Mex KLMX 1450
Clearnield. Pa. WCPA 900
Clearwater, Fla. WTAN 1340
WAZE 860

Cleburne, Tex. IKCLE 1120
Clermont, Fla. WSLC 1340
Cleveland, La. WRWH 1350
Clevelany. Miss. wCLD 1490
WDSIK 1410

Clevoland, Ohis WKYC (100
wODOK 1260

WERE 1300

WGAR 1220

WHIK 1420

WABQ 1540

wiw 850

Cleveland, Tenn. WBACG 1340
WCLE (570

Cleveland, Tex. KVLB 1410

Cleve. Hgts., Ohio w)

=
O<T<Owmo

=

e

&

Cluowiston, Fla. wowYy 1590
Clifton. Ariz. KCLF 1400
Clifton forge, Va. WCFV 1230
Clincho, Va. W DIC 1430
Clinton, til. WHOW (520
Clinton, Jowa KCLN 1390

KROS (340
Clinton, Mo. KDKD 1280
Clinton, N.C. WRRZ 880
Clinton, Okla. KWOE 1320
Clinton, S.C. wWPCC 1410
Cilinton, Tenn. WYSH 1380
Cloguet, Minn. W ICLIK 1230
Clovis, N.Mex. KCLY 1240

ICICA 980

Coachella. Calif. KCHV 970

Coalinga, Calif. KBMX 1470
Coatesville. Pa. wCO0J 1420
Cochran, Ga. WVYMG 1440
Cocoa, Fla. WKKD 860

WEZY 1350

wwaBC 1510
Cocoa Beach, Fla. WRKT 1300
Cody, Wyo. KOD1 1400
Cocur d’Alene, lda. KVNI 1240
Coffeyville, iKans. KGGF 690
Colby. Kans. KXXX 790
Coldwater, Mich. WTVB 1590
Coleman, Tex. ICSTA 1000
Colfax, Wash, KCLX 1450

College Park. Ga. WAIA 1570
Collierville, Tenn. WPIP 1590
Colonial Heights, Va,

WPVA (290

103
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Location C.L. Ke.

Colorado City, Tex. IKVMC 1320

Colo. Sprgs., Colo. KRDO (240

KP1K 1580

KVOR [300

KSSS 740

SN 1460

KRYT (530

Columbia, Ky. WAIN 1270

Columbia, Miss, WCJU (450

Columbia, Mo, KFRU (400

KCGM (580

Columbia, Pa. WCOY (580

Columbia, S.C. wCOS 1400

WIS 560

woIC (320

WNOK 1230

waxL 1470

Columbia, Tenn, WMCP 1280

WKRM (340

Columbus, Ga. WDAK 540

WRBL 1420

WHYD (270

WCLS 1580

WOKS (340

Columbus, Ind, wWCS( 1010

Columbus. Miss. WACR 1050

WCBI( 550

Coiumbus, Nebr. KJSK 900

KTTT 1510

Columbus, Ohio WBNS (460

wCOL 1230

WMNI 920

wOSU 820

WTVN 610

WVKO 1580

Colville, Wash, KCVL 1270

Comanche, Tex. KCOM 1550

Commerce. Ga. WJJC 1270

Concord, Calif. KWUN 1480

Concord. N.H. WIKXL 1450

Concord. N.C. WEGO (410

Coneordia. Kans. KNCK 1390

Conneaut, Ohio WWOW (360

Connellsville, Pa, WCV! (340

Connersville, (nd. WCNB 1580

Conroe, Tex. KMCO 900

Conway, Ark. KCON 1230

KVEE 1330

Conway, N.H. WBNC 1050

Conway, S.C. WLAT 1330

Cookeville, Tenn. WHUB 1400

WPTN 1550

Coolidge. Ariz. KCKY 1150

Coos Bay, Dreq. KOOS 1230

KYNG 1420

Copper Hill. Tenn. WLSB 1400

Coquille, Oreg. KWRO 630

Coral Gables, Fla. WRIZ 1550

WVCG 1080

Corbin, Ky. WwWCTT 680

wWYGO 1330

Cordele, Ga. WMIM (490

Cordova. Alaska KLAM 1450

Corinth, Miss. WCMA 1230

wKCU 1350

Cornelia, Ga. WCON 1450

Corning, Ark. IKCCB 1260

Corning, N.Y. WCBA 1350

WCL1 1450

Corona, Cal. KREL 1370
Corpus Christi, Tex.

KCTA 1030

KCCT 1150

KEYS 1440

KRYS 1360

KSIX 1230

KUNO 1400

Corry, Pa, WOTR 1370

Corsicana, Tex. KAND 1340

Cortez, Colo. KVFC 740

Cortland, N.Y. WIKRT 920

KFLY 1240

KLOO 1350

Corvallis, Ore. KLOO 1340

Corydon. Ind. WPDF (550

Coshocton. Ohio WTNS 560

Cottage Grove, Ore. KNND 1400

Cottonwood. Ariz. KVRD 1240

KVi0 1600

Coudersport. Pa, WFRM 600
Councii Bluffs, lowa

KFNF 920

KRCB 1360

Courtenay, B.C. CFCP 1440

Covington, Ga. WGFS 1430

Covingten, Ky, WCLU 1320

Covington. La. WARB 730

Covington, Tenn. WKBL 1250

Covington, Va. WKEY 1340

104

Location C.L. Kc.
Cowan, Tenn. WZYX (440
Cozad, Neb. KAMI 1580
Craig, Colo. KRAI 550
Crane, Tex. CRR 1380
SN 970
Crawfordsville, 1nd.
WCVL 1550
Crescent City, Calif. KPLY 1240
KPOD (310
Creston, lowa KSIB 1520
Crestview, Fla. WCNU 1010
WISB 1050
Crewe, Va. WSVS 800
Crockett, Tex. KIVY 1290
Crookston, Minn, KROX 1260
Crossett, Ark. IKAGH 800
Crossville. Tenn. WAEW (330
Crowley, La. KSI1G 1450
Crystal Lake, i1i. WCLR 850
Cuero, Tex. KCFH 600
Cullman, Ata, WFMH 1460
WKUL (340
Culpeper, Va. WCVA 1490
Cumberland. Ky. WCPM (230
Cumberland, Md. WCUM (230
TBO (450
Cummings, Ga, WSNE (410
Cushing, Okla. KUSH 1600
Cuyahoga Falls, Ohio
UE (150
Cynress Gardens, Fla.
WGTO 540
Cynthiana, Ky. WCYN (400
Dade City. Fla. WOCF 350
Dadeville, Ala. wDVC 910
Daingerfield, Tex. KEGG 560
Dathart. Tex. KXIT (410
Dallas, N.C, WAAK 960
Dallas, Oreg. KROW 1460
Dallas. Tex. KRLD (080
KIXL 1040
KSKY 660
KLIF (190
WFAA 570
WFAA 820
KBOX 1480
WRR 1310
Dalton, Ga. WBLJ 1230
WRCD 1430
WTT! (530
Danbury. Conn. WLAD 800
Danvitle, 111, WDAN (490
wiTY 980
Danvitle, Ky. WHIR (230
Danville, Pa. WPGM 1570
Danville, Va, WBTM (330
WYPR 970
WDVA 1250
WILA (580
Dardanelle, Ark. KCAB
Darllngton, S.C. WDAR 1350
Davenport, {owa WwOC 1420
KWNT (580
KSTT 1170
Dawson, Ga. wDowD
Dayton, Ohio WHIO (290
WING 1410
WONE 980
WAV (210
Dayton, Tenn. WDNT 1280
Daytona Beach, Fla.
WNDB 1150
WMFJ 1450
WRDD 1340
Deadwood. S.Dak. KDSJ 980
Dearborn, Mich WHKNR 1310
Decatur, Ala. WHOS 800
WAIJF 1490
WMSL 1400
Decatur- Atlanta, Ga.
KGUN 1010
WDMN (310
Decatur, 111, wDZ 1050
WSO0Y 1340
Decatur, Ini. WADM 1540
Decorah, lowa KDEC (240
KWLC 1240
Deer Lodge, Mont. KDRG 140
Deerfield. Va. ABH 1150
Defiance. Ohlo WONW 1280
De Funiak Springs, Fla.
WDSP 1280
WZEP (460
De Kalb, 111, WLBK 1360
De Land, Fla. WIBS 1490
w000 1310
Delano. Callf. KCHJ 1010
Defaware, Ohio WDLE 1550
Delray, Beh., Fla. WDBF (420
Del Rio, Tex. KDLK (230
Delta. Colo. KDTA 1400
Deming. N.Mex, KOTS 1230
Demopolis. Ala. WXAL 1400
Denham Spres., La. WLBI 1220
Denison, towa KDSN 1580
Denison-Sherman, Tex.
KDSX 950
Denmark-Bamberg, S.C.
WWBD 790
Denton, Tex. KDNT 1440
Denver, Cole. KDEN 1340
KFML 1390
KHOW 630

Location C.L. Ke.
KIMN 950
KLIR 990
KLZ 560
KBTR 710
KOA 850
KPOF 910
KFSC 1220
KTLN 1280
Denver City, Tex. KKAL 1580
De Queen, Ark. KDQN 1390
DeRidder. La. KDLA (010
Des Moines, lowa KCBC (390
KIOA 940
KRNT 1350
KSO 1460
KWKY (150
WHO (040
Detroit. Mieh. WCAR (130
WIBK (500
wILB (400
WIJR 760
WWwWJ 950
wXYZ 1270

Detroit Lakes, Minn,
KDLM 1340

Deviis Lake.N.Dak.

KDLR 1240
Dexter, Mo. KDEX 1530
Diboll. Tex. KSPL (260
Dickinson, N.Dak. KDJX 1230
Dickson. Tenn. WDKN 1260
Dillon. Mont. KDBM 800
Dillon, S.C, wDSC 800
Dimmitt, Tex. KDHN 1470
Dinuba, Calif. KRDU (30
Dixon, 1H. WIXN 1460
Dodpe City, Kans. KGNO 1370
KEDD 1550
Donaldsonville, Ga. WSEM (500
Doniphan, Mo, KDFN (500
Dothan, Ala. WAGF (320
WDIG 1450
WOOF 560
Dougias, Arlz. KAWT 1450
KAPR 930
Oouglas, Ga. WDMG 860
WOKA 1310
Douglas, Wyo. KWIV (050
Douglasville, Ga. WDGL 1520
Dover, Del. wDOV 1410
WKEN (600
Dover, N.J. WRAN (510
Dover. N.H. WTSN (270
Dover. Ohio WIJER 1450
Dowagiae. Mich. WDOW (440
Doylestown. Pa, WBUX 1570
Dublin, Ga. WMLT (330
WXLi (230
Du Bols. Pa. WCED 1420
Dubugue, lowa KDTH (370
wDBQ (490
Duluth. Minn. KDAL 610
WEBC 3560
KAOH 1390
Dumas, Ark. KDDA 1560
Dumas, Tex. KDDD 800
Duncan, Okia. KRHD 1350
Dundee, N.Y. WFLR 1570
Dunkirk. N.Y. WDOE 1410
Dunn, N.C. WCKB 780
Du Quoin, III. WDGN 1580
Durango, Colo. KIUP 930
KDGO 1240
Durant. Okla. KSFO 750
Durham. N.C. NC (20
WSRC 1410
SSB 1490
WTHIC 1310
Dyersburg. Tenn. WDSG |45
TRO 1330
Eagle Pass, Tex. KEPS 1270
Eagle River. Wis. WERL 950
Easley, S.C. WELP 1360

E. Grand Forks. Minn,
KRAD 1590
Eastland, Tex. KERC 1590

E, Lansing, Mich, WKAR 870

WVIC 730
E. Livernool, Ohlo WOHI 1490
East Longmeadow. Mass.

TYM 1800

Eastman, Ga. WUFF 710
E. Moline, 1. WDLM 960
E. Point. Ga. WTIH 1260
East Prairie, Mo. KGCL 1080
E. Syracuse, N.Y. WPAW (540
Easton, Md, WEMD 1460
Easton, Pa. WEEX 1230
WEST 1400

Eatontown, N.J, WHTG 1410
Eau Claire, Wis, WEAQ 790
WBIZ 1400

WECL 1050

Eau Gallie, Fla, WMEG 920
Ebensburg, Pa. WEND 1580
Edenton. N.C. WCDJ 1260
Edinturg, Tex. KURV 710
Edmonds, Wash. KGODN 630
Ffingham, (8. WCRA 1090
Elba. Ala. WELB 1350
Elberton, Ga. WSGC 1400
El Cajon. Calif. KDEO 910
El Campo, Tex. KULP 1390

Location C.L. Ke.
El Centro, Calif. KX0 1230
KAMP (436
El Dorado. Ark. KDMS (290
KELD. 1400
Eldorado. Kans. KBTO (360
Eldorado Springs, Mo.
KESM 1580
Eleele, Kanai, Hawaii
KUA1 720
Elgin, 1L WRMN (410
Elizabeth City. N. C.
WCNC 1240
WGA1 560
Elizabethton. Tenn. WBEJ 1240
wiDD 1520
Elizabethtown, Ky. WIEL (400
Elizabethtown. N.C.
WBLA (440
Elizabethtown, Pa. WHRY (600
Elk City, Okla, KBEK (240
Elkhart, ind. WTRC 1340
WCMR (270
Elkins, N.C. WIFM (540
Elkins, W.Va, WDNE 1240
Elko. Nev. KELK (240
Elkton, mMd, WSER (550
Ellensburg. Wash, KXLE (240
Elfenville, N.Y. WELV 137¢
Ellsworth, Me. WDEA (370
Eimira. N.Y. WELM 1410
WENY (230
Elmira Heights-
Horseheads. N.Y.
WEHH (590
El Paso, Tex. KROD 600
KELP 920
KHEY 690
KINT (590
K1ZZ 1150
KSET (340
KTSM 1380
E! Reno, Okla. KELR 1460
Ely, nn. WELY 1450
Ely, Nev, KELY 1230
Elyria, Ohio WEOL 930
Eminence, Ky. WSTL 1600
Emporla, Kans. KVOE (400
Emporia. Va. WEVA 860
Emporium, Pa. WLEM (250
Endieott, N.Y. WENE 1430
Englewnod. Colo. KGMC (150
Englewood, Fla, WENG 1530
Enid. Okla. KCRC (390
KGWA 960
Enterprise, Ala, WIRB 600
Enterprise, Oreg. KWVR 1340
Ephrata, Pa. WGSA (310
Ephrata, Wash, KULF 730
Erle, Pa, WWYN (260
wI(CU 1330
JET 1400
WWGO 1450
Erwin. Tenn. WEMB (420
Escanaba. Mich. WDBC 680
WLST 600
Escondido, Calif. KOWN 1450
Espanola, N. M. KDCE 970
Etowah, Tenn. WCPH 1220
Eufaula, Ala. WULA 1240
Eugens, Dreg. KORE 1450
KPIR
KASH 1600
KATR 1320
KERG 1280
KUGN 590
KWFS 1540
Eunlee, La. KEUN 1490
Eureka. Calif. KINS 98
KDAN 790
Eustls, Fla. WLCO 1240
Evanston, IlI. WEAW 1330
WNMP 1590
Evanston, Wyo. KEVA 1240
Evansviile, Ind. WROZ 1400
WGBF (2380
WIKY 82
WIPS 1330
Eveleth, Minn, WEVE 1340
Everett, Pa, WwWwDS 1050
Everett, Wash. KRKO 1380
KWYZ 1230
Evergreen, Ala. WBLO 1470
Exeter, N.H. WKXR 1530
Fairbanks, Alaska KFAR 660
KFRB 900
Fairbault. Minn. KDHL 92¢
Fairbury, Nebr. KGMT (310
Fairfax, Va, WEEL 1310
Fairfietd, 11I, WFIW 1390
Falrfield, towa KMCD 1570
Fairhope, Ala. WABF 1220
Fairmont, Minn. KSUM 1370
Fairmont, N,C. WFMO 860
Fairmont, W.va. WMMN 920
WTCS 1490
Fairway, Kan. KUDL 1380
Falardo. P.R. WMDD 1430
Falfurrias, Tex. KPS0 1260
Fall River, Mass. WALE 1400
WSAR 1430
KVLV 980
Falts Church, Vva. WFAX 1220
Falls City, Nebr. KTNC 1230
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Location C.L.
Fargo, N.Dak. WDAY
KFGO
KFNW
Kaws
Faribault. Minn. KDHL
Farmersville, La, KTDL
Farmington, Me. WKT)

Farmington, Mo, KRE

[}
Farmington, N.M. KENN
KWYK
KRZE
Farmville, N.C. WFAG
Farmviile, Va. WFLO
Farrell. Pa, WFAR
Farwell, Tex, K2ZO0L
Fayette, Ala. WWWF
Fayetteville, Ark. KHOG
KFAY
Fayetteville, N.C. WFAI
WFNC
WFLB
1oy
Fayetteville, Tenn,
WEKR
Fergus Falls, Minn.
TE
Fernandiné Beach, Fla,
WFBF
Ferriday. La. KFNV
Festus, Mo. KJC
Festus-St, Louis, Mo.
KXEN
Findlay. Ohlo WFIN
Fisher, W.Va. WELD
Fitchburg, Mass. WEIM
WFGM
Fitzgerald, Ga. WBHB
Flagstaff, Ariz. KCLS
KIKJ
KEOS
Flat River. Mo. KFMO
Flint, Mich. WFDF
WTRX
WAMM
WMRP
WKMF
WTAC
Flomaton, Ala, wTCB
Florence, Ala, wiol
wowlL
Florence. S.C. wimx
WOLS
WYNN
floydada, Tex. KFLD
Foley. Ala_ WHEP
Fond du Lac, Wis. KFIZ
Fordyce, Ark. KBJT
Forest, Miss. WMAG
Forest City, N.C. WBBO
WAGY
Forest Grove. Ore. KWAY
Forrest City, Ark. KXJK
Ft. Atkinson, Wis. WFAW
Ft. Bragg, Calif. KDAC
Ft. Campbcll, Ky. WABD
Ft. Collins, Colo. KCOL
KZI1X
Ft. Dodge, lowa KVFD
KwMT
Ft. Knox, Ky. WSAC
Ft. Lauderdale. Fla. WFTL
wwiL
Ft. Madison, towa KXGI
Ft. Morgan, Colo. KFTM
Ft. Myers, Fla, WINK
WMYR
WCAI
Ft. Payne, Ala. WFPA
wzoB
Ft. Plerce, Fla. WARN
WI1RA
Ft. Seott, Kans. KMDO
Ft. Smith, Ark. KFPW
KFSA
KTCS
KWHN
Ft. Stockton, Tex. KFST
Ft. Valley. Ga. FPM
Ft. Walton Beach, Fla.
WNUE
WFTwW
Ft. Wayne, Ind. WGL
wowo
wLYV
wKIG
Ft. Worth, Tex. KJIm
KCUL
KFJ2Z
KNOK
WBAP
WBAP
KXOL
Fostoria. Ohio WFOB
Fountain City, Tenn.
WGYW
WROL
Fountain Inn, S.C. WFIS
Fowler, Callf KLIP

Framingham, Mass.WKOX

Frankfort, Ind. wIiLO
Frankfort, Ky. WFKY
Franklin, Ky. WFKN
Franklin, La. KFRA

OcTOBER-NOVEMEBER,

Location C.L. Ke.
Franklin. N.C. WFSC 1050
Franklin, N.H. WFTN 1240
Franklin, Pa. WFRA 1450
Franklin, Tenn. WAGG 950
Franklin, Va. WYSR 1250
Frederick, Md. WFMD 930
Froderick, Okla. TAT 1570
Fredericksburg, Tex.
KNAF 910
Fredericksburg, Va, WFVA 1230
WFLS 1350
Fredericktown, Mo,
KFTw 1450
Fredonia. N.Y, WBUZ 1570
Freeport, 111, WFRL 1570
Freeport. N.Y. wWGBB 1240
Freeport, Tex. IKBRZ 1460
Fremont, Mich, WBFC 1490
WSHN 1550
Fremont, Nebr, KHUB (340
Fremont. Ohio WFRO 900
Fresno, Calif, KARM 1430
KBIF 900
KIRV 1510
KEAP 980
KXEX 1550
KFRE 940
KGST 1600
KMAIC 1340
KMJ 580
KYNO 1300
Friona, Tex. KNNN 1070
Front Royal, Va. WFTR 1450
Frostburg, Md. WFRB 560
Fufton, Ky. WFUL 1270
Fulton, Mo. KFAL 900
Fulton, N.Y. WwOSC 1300
Fuquay Spres., N.C.
WFVG 1460
Gadsden, Ala, WGAD 13850
WETO 930
WAAX 570
WEAC 1500
Gaffney, S.C. WFGN 1570
Gainesville, Fla. WDVH 980
WGGG (230
WRUF 850
wuwu 1390
Galnesville, Ga. WGGA 550
WDUN 1240
WLBA 1580
Gainesville, TeX! KGAF 1580
Gaithersburg, Md. WHMC t150
Galax, Va. WBOB 1360
Galesburg. 1l WGIL 1400
WAILK 1590
Gallatin, Tenn. WHIN 1010
Gallipolis. Ohio WIEH 990
Gallup, N. Mex. KGAIK (330
KYVA 1230
Galveston, Tex. KILE (400
KGBGC 1540
Gander. Nfid. CBG 1450
Garden City, Kan. KUIL 1240
UPK 1050
Garden City, Mich.
WTAK 1090
Gardner, Mass. WGAW 1340
Gary, ind. WWCA 1270
WLTH 1370
Gastonla, N.C. WGNC 1450
WLTC 1370
Gate City, Va. WGAT 1050
Gaylord. Mich, WATC 900
Geneseo, 1I1. WGEN 1500
Geneva, Ala. WGEA 1150
Geneva, iI, WGSB 1480
Geneva. N.Y. WGVA 1240
Georgetown, Del, WIWL 900
Georgetown, Ky. WAXU 1580
Georgetown, S.C. WGTN 1400
WGOO0 1470
Georgetown, Tex. KGTN 1530
Gettysburg, Pa, WGET 1820
Gillette, Wyo. KIML (490
Gilroy, Caiif. KPER 1280
Gladewater, Tex. KEES 1430
Glasgow. Ky. WIKAY 1490
WwCDS 1440
Glasgow, Mont. KLTZ 1240
Glen Burnie, Md. WISZ 1590
Glendale, Ariz. KRUX [360
Glendale, Calif. IKIEV 870
Glendive. Mont. KXGN 1400
KGLE 590
Glennallen, Alaska KCAM 790
Glens Falls, N.Y. WBZA 1410
wwsC 1450
Glenville, Ga. WKIG 1580
Glenwood Sprgs., Colo.
KGLN 980
Globe, Ariz. KZ20W 1240
Gloucester, Va. DDY 1420
Gloversville-Johnston, N.Y.
T 1340
Goid Beach, Oreg. KBLY 1220
Golden, Colo. KICM 250
Golden Meadow, La.
KLEB 1600
Golden Valley, Minn,
KQRS 1440
KUXL (570
Goldsboro, N.C. WFMC 730

Location C.L. Ke.
WGBR 1150
WwWGOL 300
Gonzales, Tex. KCT! 1450
Goodland, Kans. KLOE 730
Goshen, Ind. WKAM 1460
Gouverneur, N.Y. 1GS
Grafton, N.D. KGPC 1340
Grafton. W.Va. WVVW 1260
Graham, Tex. KSWA 1330

Grand Coulee, Wash. KFDR 1360
Grand Forks, N.D. KFJM 1370
KILO 1440
KNOX 1310
Mich.
WGHN 1370
Grand Island, Nebr.
KMMJ 750
KRGI 1430
Colo.
KREX 920
KEXO 1230
KSTR 620
KWSL 1340
Grand Prairie, Tex.
KPCW 730
Mich.
WIEF 1230

Grand Haven.

Grand Junction,

Grand Rapids,

fELEESE
oZrom.

Grand Rapids,

Grangeville, 1daho K
Granite City, 1ll. W
Granite Falls, N, C

D
Minn.
KOozYy

[21=1)

Z3N

cH
=z
w
(=3

WKJK 1580

Grants, N.Mex. KMIN 980

Grants Pass, Ores. KAGI 930

KAJO 1270

Grayson, Ky. WGOH 1370
Gt. Barrington, Mass,

wsBS 860

Gt. Bend, Kans. KVGB 1590

Gt. Falls, Mont. KFBB 1310

KUDI 1450

KMON 560

KARR 1400

Greeley, Colo, KFKA 1310

KYOU 1450

Green Bay. Wis. WBAY 1360

WIPG 1440

wDUZ 1400

Greeneville, Tenn. WGRV 1340

WSMG 1450

Greenfleld, Mass. WHAI 1240

Greensboro, N.C. WBIG (470

WCO0G 1320

WEAL 1510

WKTB 1550

WGBG 1400

WPET 950

Greensburg, Ind. WTRE 1330

Greensburg, Pa. WHIB 620

Greenville, Ala. WGYV (380

Greenville, Ky. W KYF 1600

Greenville, Mich. WPLB 1380

Greenville, Miss, WIPR 1330

wDDT 900

WGVM 1260

Greenville, Pa. WGRP 940

Greenville, N. C. WNCT 1590

wOoOw 1340

WPXY (550

Greenville, S.C. WESC 660

WFBC 1330

WMRB 1490

wWMUU 1260

WQOK 1440

Greenville, Tex. KGVL 1400

Greenwich. Conn. WGCH 1490

Greenwood, Miss. WABG 960

WGRM 1240

WLEF 1540

Greenwood, S.C. WCRS 1450

WGSW (350

Greer, S.C. WEAB 800

WCKI 1300

Grenada. Miss. WNAG 1400

Gresham, Oreg. KRDR 1230

Gretna, Va. WMNA 730

Griffin, Ga. WKEU 1450

WHIE 1320

WGR1 1410

Grinnell, lowa KGRN 1410

Groton, Conn. wsSuB 980

Grove City, Pa. WSAJ 1340

Grundy, Va. WNRG 940

Guayama, P.R. WXRF 1590

Gulfport, Miss, WROA (390

WGCM 1240

Gunnison, Colo. KGUC 1490

Guntersville, Ala. WGSV 1270

Guthrie, Okla. KWRW 1490
Guymon, Okla. KGYN 1220
Hagerstown, Md. WARK 1490

WIE] 1240
Haines City, Fla. WHAN 930
Haleyville, Ala. WIBB 1230
Halfway, Md. WHAG 1410
Hamden, Conn. WDEE (220
Hamilten, Ala. WERH 970

Location

Hamilton, Mont,
Hamilton, Ohio

Hamilton, Tex.
Hamlet, N. C.
Hammonid, ind.
Hammond. La.
Hammonton, N.J.
Hampton, 8.C,
Hampton, Va.
Hancock, Mich.
Hanford, Calif.,
Hannibal, Mo,
Hanover, N.H,

Hanover, Pa,
Harilin, Mont.
Harlan, Ky.
Harlingen. Tex.
Harriman, Tenn,
Harrisburg, -1il.
Harrisburg, Pa.

Harrison, Ark.
Harrisonburg, Va.

Harrodsburg, Ky,
Hartford, Conn.

Hartford, Wils,
Hartselle, Ala.
Hartsville, S.C.
Hartsville, Tenn,
Hartwell, Ga.
Harvard, (11,
Harvey, 11
Hastings, Mich.
Hastings, Minn.
Hastings, Nebr.

Hattiesburg, Miss.

Havelock, N.C.
Haverhill, Mass.
Havre, Mont.

Havre de Grace, M

Hawkinsville, Ga.
Haynesville, La,
Hays, Kans.
Hayward, Wis.
Hazard, Ky.
Hazelhurst, Ga,
Hazlehurst, Miss.
Hazleton, Pa.

C.L. Ke.
KYLQ 980
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Heber Springs, Ark.

Helena, Ark.
Helena, Mont.

Hemet, Calif.
Hempstead,
Hendersan,
Henderson,

N.Y.
Ky.
Nev,
N.C.

Henderson, Tex,

Henderson,

Hendersonville, N.

Henryetta, Okla.
Hereford, Tex.
Herkimer, N.Y.
Hermiston, Oreg.
Herendon, va.
Herrin, 111
Hettinger, N.Dak.
Hibbing. Minn.
Hickory. N.C.
Highland, 111.

Highland Park. Il

Highland Park, Tex. K

Highland Springs,
High Point, N.C.

Hilisboro,
Hillshoro,
Hillsboro, Tex.
Hiflsdale. Mich.
Hillsville. Va.
Hilo, Hawaii

Ohio
Orep.

Hinesville, Ga.
Hinton, W. Va.
Hobbs, N.Mex.

Holbrook, Ariz.
Holdenville, Okla.
Heoldredge, Nebr.

KHEB 1370
KFFA 1360
KCAP 1340
KBLL 1240
KHSJ 1320
WHLI (1100
WSON 860
KBMI 1400
KTOO 1280
WHNC 890
WIZS 1450
KGRI 1000
5WRD 1470
WHKP 1450
WHVL 1600
KHEN 1590
KPAN 860
WALY 1420
IKOHU 1570
WHRN 1440
WIPF 1340
KNDC 1490
WMFG 1240
WHKY 1290
WIRC 630
WSPF 1000
WINU (510
WEEF 1430
VIL 1150
Va.

WENZ 1450
WMFER (230
WNOS 1590
WHPE 1070
WSRW 1590
KUK 1360
KHBR 1560
WCSR 1340
WHHYV (400
KPUA 870
KIPA 1110
KiIMO 850
KGML 990
WMTD 1380

KWEW |4
KHOB 1350
KDJI 1270
KVYL 1370
KUVR 1380
105
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RADIO
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Location C.L. Kc,
Holland, Mich, WHTC (450
wJBL 1260
Hollister, Cal. KMPG (520
Hollywood, Fla, WGMA (320
Holly Hill. S.C.  WHHL (440
Holly Springs, Miss.
WKRA (110
Holyoke. Mass. WREB 93
Homer, La. KHAL 1320
Homestead, Fla., Wil 1430
Homewood. Ala. WJLD 1400
Honolulu, Hawaii KAIM 870
Honolulu, Hawaii IKCCN 1420
KGMB 590
KZ00 1210
KHAL 090
KPOI 1380
KIKY 830
KGU 760
KHVH 1040
IKNDY 1270
KOHO 1170
KORL 650
KTRG 990
KULA 690
Hood River, Oreg. KIHR 1340
Hope. Ark. KXAR 1490
Hopewell, Va. WHAP 1340
Hopkinsville, Ky. WHOP 1230
WKOA 1480
Hoquiam, Wash, KGHO 1560
Hornell, N.Y. WWHG 1320
WLEA (480
Hot Springs, Ark. KBHS 590
) KZNG 1470
Hot Springs, S.Dak.
KOBH 580
Houghton. Mich. WHDF 1400
Houghton Lake, Mich.
WHGR 1290
Houlton, Maine WHOU 1340
Houma, La, KCIL 1490
Houston, Miss, wCPC 940
Houston, Mo, KBYC 1250
Houston, Tex. KCOH (430
ENR 1070
KILT 610
KNUZ 1230
KODA 1010
KPRC 950
KTHY 790
KTYRH 740
KXYZ 1320
KYOK [590
Howell, Mieh. WHMI 1350
Hudsen, N.Y. WHUC (230
Hugo. Okia, KIHN 1340
Humacao, P.R. WALO 1240
Humboldt. Tenn, WIRJ 740
Huntingdon, Pa, WHUN (150
Huntington, Ind. WHLT 1300
Huntington, N.Y. WGSM 740
Huntington, W,Va.
WKEE 800
WSAZ 930
WWHY 1470
Huntsville, Ala. WBHP 1230
WEUP 1600
WF1X (450
WAAY 1550
Huntsville, Tex, KSAM 1490
Huron, S.Dak. KIJV 18340
Hutchinson. Kans. Kw Bw 1450
KWHK 1260
Hutehinson, Minn. KDUZ 1260
Hyde Park, N.Y. WHVW 950
tdabel, Ok!a, KBEL 1240
idahe Falls. Idahe KID 590
KTEE 1260
Immokalee, Fla. WCOF 1490
independence, la. KUPI 980
KOUR 1220
tndependence, Kans.
KIND 1010
Independence, Mo. IKCCX (510
Indiana, Pa. WDAD 1450
Indianapolis. Ind. WATI 8I0
WBRI 1500
WFBM 1260
WGEE 1590
W|BC 1070
WIFE 1310
WIRE 1430
. WXLW 950
indianola, ~ lowa KBAB 490
Indianola, La. KBAB 1490
Indianola, Miss, WNLA 1380
Indian Rocks Beach, Fla.
WGNP 1520
Indio, Calif. KREO 1400

106

Location C.L. Ke.
Inglewood, Callf. KTYM 1480
Inkster. Mich. WCHB 1440

International Falls, Minn.

KGHS 1230
Inverness. Fla, WYSE 1560
lola, Kansas KALN 13870

lonia, Mich, WION 1430
Towa City, lowa KXIC 800
wsul 910
Towa Falls, lowa KFIG 1510
lron Mtn., Mich, wMIQ 1450
Irondale, Ala. WIXI 1480
Ironton, Ohio WIRO 1230
Ironwood, Mich. WJMS 630
Irvine, Ky. WIRYV 1550
Isabella, P.R. WISA 1390
Ishpeming, Mich, WIPD (240
WCKD 970
Istip, N.Y, WBIC 540
fthaca, N.Y, WHCU 870
i WTKO 1470
luka, Miss. WVOM 1270
Jackson, Ala. WHOD 1290
Jackson. Mich. WIBM 1450
WKHM
WwJCOo 1510
Jackson, Miss, WJIDX 620
JQS 1400
WIXN 1450
WwOKJ 1550
WWUN 1590
WRBC 1300
SL) 930
Jackson. Ohlo WLMJ (280
Jaekson, Tenn, wDX) 1310
WIAK 1460
WTJS 1390
Jackson. Wis. WYLO 540
Jackson. Wyo. KSGY (340
Jacksonville, Ark. KGMR 1500
Jacksonville, Fla., WJAX 930
WAPE 690
wWZOK 1320
WIVY 1050
WMBR (460
WO0BS 1360
wPDQ 600
warK 1090
WRHC 1400
Jacksonville. 1l WIIL (550
wWLDS 1180
Jacksonville, Miss, WJQS 1400
Jacksonville, N.C. WINC 1240
WLAS 910
Jacksonvilfe, Tex. KEBE 1400
Jacksonvllle Beh., Fla,
WBIX 1010
Jamestown, N.Dak. KEY)J 1400
KSJB 600
Jamestown, N.Y, WITN (240
WKSN 1340
Jamestown, Tenn. WCLC 1260
Janesville, Wis. WCLO 1230
Jasper, Ala, WWWB 1360
WARF (240
Jasper, Ind. wiTZ 990
Jasper, Tex. KTYX) 1350
Jofferson City. Mo. KLIK 950
KWO0S 1240
Jefterson City, Tenn.
WIFC 1480
Jeffersonvitle, Ind. WXVW 1450
Jena, La. KCKW 1480
Jennings, La. KJEF 1290
Jerome, Jdaho KART 1400
Jerseyville, (Il WwWJIBM 1480
Jesup. Ga. WLOP 1370
John Day. Ore. KJIDY 1400
Johnson City, Tenn.
wIiCW 910
WETB 790
Johnston, S.C. WJES 250
Johnstown, N. Y, WiZR 930
Johnstown, Pa. WIAC 850
WARD 1490
WCRO 1230
Jotiet. Il WJOL 1340
WIRC 1510
Joliette, Que. CJLM 1350
Jonesboro. Ark. KBTM 1230
KNEA 970
Jonesboro, La. KTOC 920
Jonesbara, Tenn, WISO 1590
Jonesville, La. KANV 1480
Joplin, Mo. WMBH 1450
KayXx 1560
KFSB 1310
KODE (230
Junetlon, Tex. KMBL 145
June. City, Kans. KJCK 1420
Juneau, Alaska KINY 800
KINO 630
Kailua. Hawaii KLEI 1130
Kalamazoo, Mich. W KPR (420
WKZ0 59
WKLZ 1470
WKM1! 1360
Kalispell, Mont. KGEZ 600
OF1 930
Kane, Pa. WKZA 960
Kankakee, 111, WKAN (320
Kannanolis, N.C. WGTL 870
WRKB 1460

C.L. Kc.

Kans. City, Kans. KCKN 1340
Kansas City, Mo, KCMO 8i0
KMBC 980
KPRS 1590
WDAF 610

WH 0
Kaukauna, Wis,  WKAU 1050
Kenedy. Karnes City. Texas

Location

990

Kealakekua, Hawaii
KONA 790
Kearney. Nebr. KGFw 1340
KRNY_ 1460
Keene, N.H. WKNE (290
WKBK 1220
Kelso, Wash, KLg 1490

Kemmerer, Wyo. KM
Kendalivitle, Ind.
Kenedy. Tex.

Kennett. Mo, BOA 830
KBXN 1540
Kennewick-Paseo-Richland,
Wash, KEPR 610
Kenosha, Wis, WLIP 1050
Kent, WHKNT 1520
Keokuk, lowa KOKX 1310
IKermit, Tex. KERB 600
Kerrville, Tex. KERV (230
Kershaw. S.C. W KSC 1300
Ketchikan, Alaska KYKN 930
Kewanee. 1)1, WKE] 1450
Keyser, W.Va, WKYR 1270
WHKLP 1390
Key West. Fla. WKWF (600
wWKIZ 1500
Kilgore, Tex. KOCA 1240
Kilteen, Tex. KLEN 1050
Kimball, Nebr. KIMB 1260
King. N. C, WKTE |
King City. Calif. KRG 1490
KAAA 1230
N.C.
WKMY (220
Kingsport. Tenn. WHKIN 1320
WKPT 1550
Kingston, N.Y, WBAZ 1550
WGHQ 920
WKNY 1490
WDKD 1310
KINE 1330
WELS 1010
WFTC 960
WISP 1230
Kirkland, Wash. KYAC 1460
KBLE 1050
Kirksville. Mo. KIRX (450
Kissimmee. Fla. WFIV 1080
WIPB (220
Kittanning. Pa, WACB 1380
KKlamath Falls, Orea.
KAGO 1150
KFLW 1450
KLAD 960
Knoxvilte. lowa KNIA 1320
Knoxville. Tenn. WBIR 1240
WiVK 850
WATE 620
WKXV 900
WNOX 990
WROL 1430
Kokomo. (nd. WIoU 1350
Kosciusko, Mlss, WHKOZ 1350
Laconia, N.H. WLNH 1350
WEM)J 1490
LaCrosse. Wis. WKBH 1410
WLCX 1490
WK 58
Ladysmith, wis., WLDY 1340
Lafayette, Ga. WLFA 1590
Lafayette, Ind. WASK 1450
AZY 1410
WBAA 920
Lafayette, La. KPEL 1420
KVOL 1330
KXKW 1520
Lafayette. TYenn. WEEN 1460
LaFollette. Tenn. WLAF 1450
LaGrande, Oreg. KLBM 1450
LaGrange, Ga. WLAG 1240
WTRP 620
LaGrange. {1l WTAQ 1300
LaGrange. Tex. KVLG 1570
LaJunta, Colo. KBZZ 1400
Lake Charles, La, KLOU 1580
KPLC 1470
KAOK (400
Lake City. Fla. WDSR (340
WGRO 960
Lake City, S.C. WIJOT 1260
Lake Geneva, Wis. WMIR 1550
Lakeland. Fla. WLAK 1430
WONN 1230
WWAB 1330
Lake Placid, N.Y. WIRD 920
Lakeport. Cal. KBiC 1270

Lake Providenee. La,
Lake Tahoe, Callf. K
Lakeview, Oreg.
Lake Wales, Fla, WIPC (280
Lakewood, Colo. KLAK (600
Lakewood Center, Wash.

KFHA 1480
Lake Worth, Fla. WLIZ 1380
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Location C.L. Ke.
Lamar, Colo. KLMR 920
Lamesa, Tex. KPET 690
Lampasas, Tex. KCYL 1450
Lancaster, Calif. KAVL 610

KBVM 1380
Lancaster, N.Y. WMMJ 1300
Lancaster, Ohlo WHOK 1320
Lancaster, Pa. WGAL 1490

WLAN 1390
Laneaster, S.C. LCM 1360

WAGL 560
Lander, Wyo, KOVE 1830

Lanett, Ala..W. Point, Ga.

WRLD 1490

Lansdale, Pa. WNPV (440

Lansford, Pa, WLSH 1410

Lansing, Mich, WILS (320

WIIM (240

WITL 1010

Lapeer, Mich. WMPC 1230

WTHM 1530

LaPlata. Md, WSMD 1560

LaPorte. ind. WLO | 1540

Laramls, Wyo. KLME 1490

KOWB 1290

Laredo, Tex. KGNS (1300

VvOZ 1490

Larned. Kans, KANS 510

LaSalle, (1. WLPO (220

LasCruees, N.Mex. KOBE 1450

KGRY 570

Las Vegas, Nev. KENO 1460

KLAV 1230

KORK 1340

KRAM 920

KLUC 1050

KVEG 970

Las Vegas, N.Mex, KFUN (230

Latrobe, Pa. WPKV 1570

waTw 1570

WTRA (1480

Laurel, Md. WLMD 900

Laure!, Miss. WAML (340

WLAU 1600

WNSL 1260

Laurens. S.C. WLBG 860

Laurinburg, N.C. WEWO (080

WLNC 1300

Lawrence, Kans. KFKU 1250

KLWN (320

Lawrence, Mass. WCCM 800
Lawrenceburg. Tenn.

WD XE 1370

Lawrenceville, Ga. WLAW 1360

Lawrenceville, (Il. WAKO 910

Lawrenceville, Va, WLES 580

Lawton, Okla. KSwO 1380

KCCO 1050

Leadville, Colo. KBRR 1230

Leaksville, N.C. WLOE 1490

Leavenworth, Kans. KCLO 1410

Lebanon, Ky. WLBN 1590
Lebanon. Ma. T 1230
Lebanon, Orey. KGAL 920
Lebanon, Pa. WLBR 1270
Lebanon, Tenn. WCOR 900
Leesturg, Fla. WLBE 790
WBIL 1410

Leesburg, Va, WAGE 1290
Leesville, La. KLLA 1570
Lehighton, Pa. WYNS 1150
Leitchfield, Ky. WMTL (580
Leland, Miss. WESY (580
LeMars. lowa KLEM (410
Lemmon, S.D. KBJIM (400
Lemoore, Calif. KLAN 1320
KOAD 1240

Lenoir, N.C, WIJRI 1340
Lenoir, Yenn, WLIL 730
Lenolr City. Tenn. WBLC 1360
Leonardtown, Md. WKIK (370
Levelland, Tex. KLVT 1230
Levittown. Pa. WBCB 1490
Lewisburg. Pa. WUNS (010
Lewisburg, Tenn. WJJIM 1490
Lewiston, Idaho KRLC 1350
KOZE 1300

Lewiston. Malne WCOU 1240
WLAM 1470

Lewistown. Mont. KXLO 1230
Lewistown, Pa. WKVA 920
WMRF 1490

Lexington, Ky. WLAP 630
WBLG 1300

WVYLK 590

Lexington, Miss. WXTN 1000
Lexington, Mo, KLEX 1570
Lexington, Nebr. KRVN (010
Lexington, N.C. WBUY 1440
Lexington, Tenn. wDXL 1490
Lexinaton. Va, WREL 1450

Lexington Pk., Md. WPTX 920

Libby, Mont. KLCB 1230

KLIB 1470
Liberal, Kans. KSCB 1270
Liberty. Ky. WPHN 1560
Liberty, N.Y. WVO0S (1240
Libherty, Tex. KFAZ 1050
Lihue, Hawall KTOH 1490
Lima, Ohio WIMA 1150

WwCIT 940
Lineoln, 11l WPRC 13870

Rap10-TV EXPERIMENTER



Location C.L. Ke.
Lincoln. Me. WLKN 1450
Lincoin, Nebr, KFOR 1240
KLIN 1400

KLMS 1480

KLOL 1530

Lincointon, N.C. WLON (050
Linton. ind. wBTO 1600
Litchfield, 111, wEM! 1540
Litchfield, Minn. KLFD 1410
Little Falls, Minn. KLTF 960
Little Falls, N.Y. WLFH 1230
Littlefield, Tex. KZZN 1440
Llttle Roek, Ark. KARK 920
KALO 1250

KLRA 1010

KOKY 1440

KAAY 1090

KVLC 1050

Littleton, Colo. KDKO 1510
Littleton, N. H. WLTN 1400
Live Oak, Fla. WNER 1250
Livingston, Mont. KPRK 1340
Livingston, Tenn. WLIV 920
Livingston, Tex. KETX 1440
KVLL 1220

Lock Haven, Pa. WBPZ 1230
Lockport, N.Y. wuslJ 1340
Lodi, Calif. IKCVR 1570
Logan, Utah KVNU 610
KSTU 1800

KLGN 1390

Logan, W.Va. wLOG 1230
wVvOow 1290

Logansport, ind. WSAL 1230
Lompoe, Calit. KKOK 1410
KLOM 1330

KNEZ 960

London, Ky. FTG 1400
Long Beach, Calif. KFOX 1280
KGER 1390

Longmont, Colo. KLMO 1060
Long Prairie, Minn. KEYL 1400
Longview, Tex. KFRO 1870
KLUE 1280

Longview, Wash. KEDO 1400
KBAM 1270

Lookout Mtn., Tenn. WFLI 1070
Lorain, Ohio WWIZ 1380
Loretto, Pa. WWSF 1400
Loris, S.C. WLSC 1570
Los Alamos, N_.Mex. KRSN 1490
Los Angeles, Calif. KABC 790
KF1 640

KHI 930

KFwWB 980

KGF} 1280

KFAC 1330

KLAC 570

KMPC 710

KNX 1070

KPOL 1540

KGBS 1020

KRKD 1150

Los Banos, Calif. K LBS 1330
Louisburg, N.C. WYRN 1480
Louisville, Ga. WPEH 1420
Louisville, Ky. WAVE 970
WAKY 790

WHAS 840

WIKLO 1080

WINN 1240

WF1A 900

WLOU 1350

WTMT (20

Louisviile, Miss. WLSM 1270
Loveland, Colo. KLOV 1570
Loves Park, 1}l WLUV 1520
Lovington, N.Mex. KLEA 630
Lowell, Mass, WCAP 980
WLLH 1400

Lubbock, Tex. KCBD 1590
KDAV 580

KLBK 1340

KFYO 790

KLLL 1460

KSEL 950

Lucedale, Miss. WHHT 1440
Ludington, Mich. WKLA 1450
Lufkin, Tex. KRBA 1340
KTRE 1420

Lumberton, N.C. WAGR 580
wTSB 1840

Luray, Va. WRAA 13830
Lynchburg, Va. WLVA 590
WwLLL 930

wDMS 1320

wwoD 390

WBRG 1050

Lynn, Mass. WLYN 1860
Lyons, Ga. WBBT 1340
Macomb, Ti1. WKAL (510
Macon, Ga. WBML 1240
WCRY 900

wiBB 1280

WMAZ 940

WNEX 1400

Macon, Miss. WMBC 1400
Macon, Mo. KLTI 1560
Madawaska, Me. WSJR (230
Madera, Catif. KHOT 1250
Macditl, Okla. KMAD 1550
Madison, Fla. WMAF 1230

OcToBER-NOVEMEBER, 1966

1

Location C.L.
Madison. Ga. WYTH
Madison, Ind. WORX
Madison, S.D. KIAM
Madisen, Tenn. WENO
Madisou, Wis, WHA
WIBA
WISM
wKOwW
WMAD
Madisonville, Ky, WFMW
wITL
Magee. Miss. wSIC
Magnolia, Ark. KVMA
Makawao. Hawaii KNUI
Malden, Mo. KTCB
Malone, N.Y. WwIiCY
Malvern, Ark. KBOK
Manassas, Va, WPRW
Manati, P.R. WMNT
Manchester, Conn. WINF
Manchester, Ga. WFOR
Manchester, Ky. wwXL |
Manchester, N.H. WFEA
WGl
WwWKB
Manchester, Tenn. WMS
Manhattan, Kans. KSA
KMA
Manistee, Mich. WMT

1
Manistique, Mich. WTI
Manitou Springs, Colo.

KCM
Manitowoe, Wis. wCu
om

Mankato, Minn. KYSM
KTOE
Manning, S.C. WYMB
Mansfield. La. KDX1
Mansfield, Ohio WMAN
wWCLW
Manlewood, Minn. WRCR
Magquoketa, fowa KMAQ
Marathon. Fia. WFFG
Marianna, Ark. KZOT
Marianna, Fla. WwWTYS
TOT
Marietta, Ga. WFOM
WBIE
Marietta, Ohio WMOA
WBRI

Marine City, .Mich.
WSMA
WMAM
Marion, Ala. WIAM
Marion, Il WGGH
Marion, ind. WBAT
W MRI
Marion, N.C. WBRM
Marion. Ohio WMRN
Marion, S.C, WATP
Marion, Va. WMEV
wOLD
Marked Tree, Ark. KPCA
Marksville, La. KAPB
Marlborough, Mass. WSRO
Marquette, Mlch. WOMJ
Marshall, Mich. WMRR
Marshall, Minn. IKMHL
Marshall, Mo. KMMO
Marshali, N.C. WMMH
Marshall, Tex. KMHT
KDOX
Marshalltown. fowa KFIB
Marshfield, Wis. wDLB
Martin, Tenn, WCMT
Martinshurg, W.Va.WEPM
Martinsville, Va WHEE
WMVA
Maryville, Mo. IKNEM
Marysville, Cafif KmMYC
Marysville, Kans KNOY
Maryville. Tenn. WGAP
Mason City, lowa GLO
KRIB
KSMN
Massena, N.Y. WMSA
wYBG
Massillon, Ohio WTIG
Matawan, W.Va. WHJC
Mattoon, 111. WLBH
Mauston, Wis. WRJC
Mayaguez, P.R. WAEL
WKJB
WORA
WPRA
TIiL
Mayfield, Ky. W NGO
Mayodan,N.C. WMYN
Mayville, N.D. KMAV
Maysvilfe, Ky. WETM
McAtester, Okla. KTMC
KNED
McAllen, Tex. KR10
McCall, Ida. KMCL
McCamey, Tex. KAMY
McComb, Miss. WHNY
WAPF
McCook, Nebr. KBRL
KWRV
McGehee, Ark. KVSA
McKeesport, Pa. WEDD
WMCK
McKenzie, Tenn. WHDM

c.L

McKinney. Tex. KYAL
MecMinnvitle, Oreg. KMCM
MeMinnville, Tenn. WBMC

Location

wWAKI

MePherson. Kans. KNEX

MeRae. Ga. wDAX

Meadviile, Pa. WMGW
Medford, Mass. Hl
Medford, Oreg. KMED
KSHA

KDOV

KBOY

YJC

Medford. Wis. WIGM
elia, Pa. wWXUR

Melbourne, Fla. wMMB

Memphis, Tenn. WHBQ
KBGH

WHER

wMC

WwWDIA

WMPS

wLOK

wMam

WREC

KWAM

Mena, Ark. KENA

Mendota, 11I. WGLC

Menominee, Mich, WAGN

Menomonie, Wis. WMNE

Merced, Calif. KYOS

KWIP

Meriden. Conn. wMMwW

Meridian. Miss. wCOoC

DAL

WMOX

WOKK

Qic

Merkle. Tex. KWFA

Merrill, Wis, WXMT

Mesa. Ariz. KBUZ
KKALF

Metropolis. 111, WMO K

Metter. Ga. WMAC

Mexia, Tex. KBUS

Mexico, Mo. KXEOQ

Mexico, Pa. WIJUN

Miami. Ariz. KIKO

Miami, Fla. WGBS

wi0D

WFAB

WAME

WMIE

WOAH

WQAM

wWSKP

WINZ

Miami. Okla, KGLC

Miami Beach, Fla.

wmMBM

WKAT

WFUN

Michigan City. Ind. WIMS
Middleport-Pomeroy. Ohio
MPO

Middleshoro. Ky. WMIiK
Middletown, Conn. WCNX
Middletown. N.Y. WALL

Middletown. Ohio WPFB

Midland, Mich. WMDN

Midland, Tex. KCRS

K4

KWEL

KABH

Milan, Tenn. KRJ
Miles City, Mont. KAT
Milford, Conn. WFI
Milford. Del. WKS
Milford. Mass. WMR
Milledgeville, Ga. WMV

Millen. Ga. WGSR

Millington, Tenn. WGMM
M ocket, Me. WMKR

Millville. N.J. WMVE

Milton, Fla. WEBY

WSRA

Mifton, Pa. WMLP

WARC

Milwaukee. Wis. WEMP

WFOX

WRIT

WI{SN

WMIL

WOKY

WTM)

Minden. La. KASO
Mineola. N.Y. WTHE

Mineola, Tex. KMO0O

Mineral Wells. Tex. KORC

Minneapolis, Minn. WCCO

wLOL

WMIN

wWDGY

WWTC

KTCR

KTIS

KUoOM

KSTP

Minot., N. Dak. KLPM

KHRT

KeiB

Mission, Kans. KBEA

Mission, Tex. KIRT

ot =l ol

Ke.

1600
1260

960
1230

i

‘ Location C.L. Ke.
Missoula, Mont. KGVO 1290
KXLL 1450
KQTE 1340
KYSS 910
Mitchell, S.Dak. KORN 1490
Moab, Utah KURA 1450
Moberly, Mo, KNCM (230
Mobile, Ala. WUNI 1410
WABB 1480
WGOK 900
wMmMO0O0 1550
WTUF 840
WKRG 710
wLiQ 1360
wWMOZ 960
Mobridge, 8.0ak. KOLY 1300
Mocksville, N.C. wOSL 1520
Modesto, Calif, KTRB 860
KBEE 970
KF1V 1360
Mojave, Calif. KDOL 1330
Moline, [il. waua 1230
Monahans, Tex. KV KN 1330
Moncks Corner, S. C.
WBER 950
Monatt, Mo. KRMO 990
Monette. Ark. KBIB 1560
Monmouth, il WRAM 1330
Monroe, Ga. WMRE 1440
Monroe, La. KMLB 1440
KLIC 1230
KNOE 540
Monroe, Mich, WAQATE 560
Monroe, N.C. WMAP 1060
Monroe, Wis. WEKZ 1260
Monroeville, Ala. WMFC 1360
Monterey, Calif. KIDO 630
KMBY 1240
Montevideo. Minn. KOMA 1460
Monte Vista, Colo. KSLV 1240
Montezuma, Ga. MNZ 1050
Montgomery, Ala. WBAM 740
APX 1600
WwWCOV 1170
WFM1 1500
WHHY 1440
WMGY 800
WRMA 950
Montgomery. W.Va.
WMON 1340
Monticello, Ark. KHBM 1430
Monticello, Fla. WWS0 1090
Monticello, Ky. WFLW 1360
Montpelier, ida. KVS| 1450
Montpelier-Barre. Vt,
WSIK1 1240
Montrose, Colo. KUBC 580
Montrose, Pa, WPEL 1250
Mooresville. N.C. WHIP 1350
Moorhead. Minn. KVOX 1280
Morehead. Ky. WMOR 1330
Morehead City, N.C.
wWMBL 740
Morgan City, La. IKMRC 1430
Morganfield, Ky. WMSK 1550
Morgantown, N.C. WMNC 1430
Morgantown, W.Va. WAJR 1440
wWCLG 1300
Morrilton, Ark. KVOM 800
Morris, 111 wCSJ 1550
Morris, Minn. KMRS 1230
Morristown, N.J. WMTR 1250
Morristown,Tenn. WCR{ 1150
WMTN 1300
Morton, Tex. KRAN 1280
Moscow, 1daho KRPL 1400
Moses Lake, Wash. KSEM 1470
Kw1Q 1260
Moss Polnt, Miss. WACY 1460
Moulton, Ala. WLCB 1530
Mouitrie, Ga. WMGA 1400
WMTM 1300

Moundsville, W.Va. WEIF 1370
Mountain Grove, Mo. KLRS 1360
Mountain Home, Ark

KTLO 1240
Mountain Home, tda.
KFL) 1240
Mt. Airy, N.C. WPAQ 740
wWSYD 1300
Mt. Carmel. 11, WVMC 1360
Mt. Clemens. Mich.
WBRB 1430
Mt. Oora. Fla. WVGT 1580
Mt. lackson. Va. WSIG 790
Mt. Kisco, N.Y. WVIP 1310
Mt. Olive. N.C. WDIS 1430
Mt. Pleasant. Mich. WCEN 1150
Mt. Pleasant, Tex. KIMP 960
Mt. Shasta. Calif. KwWSD 620
Mt. Sterling, Ky. WMST (150
Mt. Vernon. 11l WMIX 940
Mt. Vernon. ind. WPCO 1590
Mt. Vernon. Ky. WRVK 1460
Mt. Vernon, Ohio WMVO 1300
Mt. Vernon, Wash. KAPS 1470
KBRC 1430
Mufeshoe, Tex. KMUL 1380
Mullins, S.C. WJIAY 1280
Muncie. Ind. wLBC 1340
WERK 990
Munfordville, Ky. WLOC 1150
Munising, Mich. WGON 1400
107



WHITE'S

[RADIE
EOG

Location C.L. Ke.
Murfreesboro, N, C.
WWDR 1080
Murfreesboro, Tenn. WGNS 1450
WMTS 8i0
Murphy. N.C. WCVP 600
WKRK (320
Murphysbore, (I, WINI 1420
Murray, Ky, WNBS 1340
Murray, Utah KMOR 1230
Muscatine, lowa KWPC 860
Muscle Shoals City. Ala.
WLAY (450
Muskegon, Mich. WKBZ 850
WKIR 1520
WTRU 1600
wMUS 1090
Muskogee, Okla. KBIX 1490
KMUS 1380
Myrtle Beach, S.C. WMYB (450
WTGR 1520
Nacogdoches, Tex. KEEE 1230
KSFA 860
Nampa, ldahe KFXD 580
IKAIN 1340
Nanticoke. Pa. WNAK 730
Napa, Calif. KVON 1440
Naples, Fla. WNOG 1270
Narrows, Va, WNRV 990
Nashua, N.H. WOTW 300
WSMN 15380
Nashville, Ark. KBHC 1260
Nashville, Ga. WNGA 1600
Nashville, Tenn. W KDA (240
WLAC 1510
WMAK 1300
WNAH (360
WSIX 980
WSM 650
WWGM (560
Nassau. Bahamas 2ZNS-2 (240
Natchez, Miss. WMIS 1240
WNAT 1450
Natchitoches. La. KNOC 1450
Naugatuck, Conn. WOWW 860
Navasota, Tex. KWBC 1550
Nebraska City, Nebr,
KNCY 1600
Needles, Calif. KSFE 1340
Neenah., Wis. NAM (280
Neillsville. Wis, WCCN 1370
Neon, Ky. WNKY 14580
Neosho, Mo, KBTN (420
Nevada, Mo. KNEM 1240
New Atlbany, Ind. WNUW 1570
WREY 1290
New Albany, Miss. WNAU (470
Newark, Del. WNRK 1260
Newark, N,J, WIRZ 970
WNIR 1430
WVNI 620
Newark, N.Y, WACK 1420
Newark, Ohio WCLT 1430
New Bedford. Mass. WBSM (420
WNBH (340
New Bern, N.C. WHIT 1450
WRNB 1490
Newberry, Mich, WNBY 1450
Newberry, S.C. WIKDK 1240
New Boston, Ohio W10l 1010
New Braunfels, Tex. KGNB 1420
New Britain, Conn,
WRCH 910
WRYM 840
New Brunswick, N.J.
WCTC 1450
Newhurgh, N.Y, WGNY (220

Newburyport, Mass. WNBP 1470

New Castle, [nd. WCTW 1550
New Castle, Pa, W KST 1280
Newcastie, Wyo, KASL 1240
New City, N. Y. WRKL 90
New Haven, Conn. WAVZ (300
WELI 960
WNHC |
New lberia. La. IKANE 1240
KNIR 1360
New Kensington, Pa.
WKPA (150
New London, Conn. WNLC 1510
New Martinsville,W.Va.
WETZ 1330
Newnan. Ga. WCOH 1400
WNEA 1300
New Orleans, La. WDSU 280
WNNR 980
WBOK 800
WNOE 1060
WSMB 1350
WNPS 1450
WSHO (230

108

Location C.L. Ke.
WTIX 690
wWWwL 870
wwoMm 600
WYLD 940
Newport, Ark. KNBY 1280
Newport, N.H. WCNL 1010
Newport, Oreg. KNPT 1310
Newport, g.1. WAOK (540
Newport, Tenn. WLIK 1270
Newport, vt. WIKE 1490
Newport News, Va. WGH (310
WTID (270
Newport Richey, Fla.
UL 1500
New Rlichmond, Wis,
WIXK (590
New Roads, La. KWRG (500
New Rochelle, N.Y. WVOX (460
New Smyrna Beach, Fla.
WSBB (230
WOGO (550
Newton, lowa KCOB 1280
Newton, Kans, KJRG 950
Newton, Mass., WNTN 1550
Newton. Miss. WBKN (410
Newton, N.J. WNNJ 1360
Newton, N.C. WNNC (280
New Ulm, Minn, KNUJ 860
New York, N.Y. WABC 770
WADO 1280
WBNX (380
WwWCBS 880
WEVD 1330
WHN (050
WHOM 1480
WINS 1010
WLIB 1190
WMCA 570
WNBC 660
WNEW 1130
WNYC 830
WOR 710
WPOW 1330
WWRL 1600
Nfagara Falis, N.Y.WHLD (270
WIJL 1440
Niceville-Valparaiso, Fla,
WNSM 1340
Nicholasviiie, Ky. WNVL 1250
Niles. Mich, WNIL 1290
Niles. Ohio WNIO 1540
Nogales. Ariz. KNOG 1340
Nome, Alaska KICY 850
Norfolk, Nebr. WIAG 780
Norfolk, Va, WTAR 790
WCMS 1050
WNOR 1230
WRAP 850
Normal, 111, WIOK 1440
Norman, Okla. WNAD 640
KNOR 1400
Norristown, Pa. WNAR (110
N. Adams, Mass, WMNB 1230
N. Atlanta, Ga, WATY 680
N, Augusta, S.C. WGUS 1380
WFNL 1600
WTHB 1550
North Bend, Oreg, KFIR (340
North Charleston, S.C.
WNCG 910
Northampton, Mass.
WHMP 1400
North East, Pa. WHYP 1530
WNorthfield. Minn. WCAL 770
N. Llttle Roek, Ark. KDXE 1380
KXLR 1150
North Platte, Nebr. KJLT 970
KNOP 1410
KODY 1240
No. Syracuse, N.Y. WS0Q 1220
N. Vernon, Ind. WOCH 1460

Northwestern, ind. WNW
No. Wilkesboro, N.cv.v

=]
=
>

KBC 810

Norton, Kans. KNBI 1530
Norton, Va. NVA (350
Norwalk, Conn. WNLK 1350
Norwich, Conn. WICH 1310
Norwich, N.Y. WCHN 970
Oakdale. La. KREH 900
Oakes, N.Dak. KEYO (220
Oak Grove. La KWCL 1280
Oak Hill, W.va. WOAY 860
Oakland, Calif, KEWB 810
KABL 960

KD1A (310

Oakland. Md. WMSG 1050

Oakland Park, Fla, WIXX 1520

Oak Park, 1II. WOPA 1490
Oak Ridue, Tenn. WATO J290
Ocala, Fla. WMOP 900
WTMC 1290
WWKE 1370
Ocean City, Md. WETT 1590
Ocean City, Somers Pt.. N.1.
WSLT 1520
Oceanlake, Oreg. KBCH 1380
Oceanside, Calif. KUDE 1320
Ocilla, Ga, WwSIZ 1380
Oconto, Wis. wOoC0 1260
Odessa, Tex. KECK 920
KOSA 1230

Location C.L. Ke.
KOYL (310
KRIG (410
Oelweln, lowa KOEL 950
Ogallala, Nebr, KOGA 930
Ogden, Utah KLO 1430
KANN {250
KSVN 730
KVOG 1480
Ogdensburg, N.Y. WSLB (400
0il City. Pa. WKRZ (340
Okeechobee, Fla. WOKC (570
Okla. City, Okla, KBYE 890
KLPR 1140
KOCY 1340
KOMA 1520
KTOK 1000
KJEM 800
WKY 930
Okmulgee. Okla. KDKL 1240
Old Saybrook, Conn. WLIS 1420
Otlean, N.Y. WMNS 1360
WHDL (450
Olney, I1Il, WVLN 740
Olympia, Wash, KGY 1240
KITN 920
Omaha. Nebr. KBON (490
KFAB {110
KOI(L 1290
K0OO 420
KOWH 660
WOW 590
Omak. Wash, KOMW 680
Onsida, N.Y. WMCR (600
Oneida. Tenn. WBNT 1310
0O’Neill, Nebr. KBRX 1350
Oneonta, Ala, WCRL (570
Oneonta, N.Y. wDO0S 730
Ontario, Calif. KASK 1510
Ontario, Oreg. KSRV 1380
Opelika, Ala. WPHO 1400
Opelousas, La. KSLO 1230
Opp, Ala. WAMI 860
Opportunity, wash, KZUN 630
Orange, Mass. WCAT 1390
Orange, Tex, KOGT 1600
Orange, Va. WIMA (340
Orangeburg, S.C. WDIX |50
WORG 1580
WTND 920
Orange Park, Fla. WAYR 550
Ord, Neb. KNLV 1060
Oregon City, Ore. KYMN (520
Orlando, Fla. wDBO 580
WHOO 930
WHIY 1270
WLOF 950
WKIS 740
Ormond Beh., Fla. WQXQ 1380
Orofino, 1daho KLER 950
Oroville, Calif. KAOR 1340
Ortonville, Minn. KDIO 1850
Osage Bch., Mo. IKRMS 1150
Osceola, Ark. KOSE 860
Oshkosh, Wis. WOSH 1490
Oskaloosa, Jowa KBOE 740
Oswego, N.Y. WSGO [440
Othello. Wash, KRSC 1400
Otsego, Mich, WAOP 980
Ottawa, 111, WCMY (430
Ottawa. Kans. KOFO 1220
Ottumwa, lowa KBI1Z 1240
KLEE 1480
Owatonna, Minn. KRFO 1330
Owego, N.Y, WEBO 1330
Owensbhoro, Ky. WOM]! 1490
WVIS 1420
Owosso, Mich. WOAP 1080
Oxford, Miss. WSUH (420
Oxford. N.C. WOXF (340
Oxnard, Calif. KOXR 910
Ozark, Ala, WOZK 900
Paducah, Ky. WDXR (560
WKYX 570
WPAD 1450
Page, Ariz. KPGE 1340
Painesvitle, Ohlo  WPVL 1460
Paintsville, Ky, WSIP 1490
Palatka, Fia. WWPF (260
WSUZ 800
Palestine, Tex. KNET (450
Palm Bch., Fla. WQXT (340
Palm Sprgs.. Calif. KCMJ 1010
KDES 920
KPAL 1450
Palmdale, Calif. KUTY 1470
Palm Desert, Cal. KGOL (270
Palo Alto. Calif. KIBE (220
Pampa, Tex. KPDN 1340
KHHH 1230

Panama Beach, Fla,
WGNE 1480
WSCM 1290
Panama City, Fla. WDLP 590
WPCF (430
Paoli. Ind. WVAK 1560
Paradise, Callf. KNGL 930
Paragould, Ark. KDRS 1480
Paris, Ark. KCCL 1460
L WPRS (440
Ky. WPDE 1440
Paris, Tenn. WTPR 710
Paris, Tex. KPLT 1490
KFTV 1250

Location C.L. Kc.
Parkersburg, W.Va. WCEF 1050
WPAR 1450
WTAP (230
Park Falls, Wis. WPFP (450
Park Rapids, Minn.

KPRM (240
Parsons, Kans, KLKC 1540
Pasadena, Cal, KPPC i240
KRLA (110
KWW 1300
Pasadena, Tex. KLVL 1480
KIKK 650

Pascagoula-Moss Point, Miss.
PMP (580
Pasco, Wash. KORD 910
RS (340
Paso Robles, Calif. KPRL 1230

ALK 1370
PAC 1580
Paterson, N.J. WPAT 930
Pauls Valley, Okla. KVLH 1470
Pawhuska. Okla. KOSG (500
Pawtucket. R.1. WXTR 550
Payette. (da. KYET 1450
Pearsall. Tex. KVWG (280
Pecos, Tex. KIUN 1400
Peekskill, N.Y. WLNA 1420
Pekin, I11. WSIV 1140
Pell City, Ala. WFHK 1430
Pendleton, Oreg. KTIX 1240
KUMA 1290

Pennington Gap, Va.
WSWV (1570
Pensacola, Fla. WBDP 980
WBSR 1540
WMEL 610
WNVY 1230
WCOA 1870
Peoria, (II. wWXCL 1350
WMBD (470
WIRL 1290
WPEO (020
Perry, Fla, WPRY (400
WGKR 1310
Perry, Ga. WPGA 980
Perry, lowa KDLS 1310
Perryton, Tex. KEYE 1400
Peru. Ind. WARU 1600
Petaluma, Calif. KTOB 1430
Petersburg, Va. WSSV 1240
Petoskey, Mich, WMBN 1340
Phenix City, Ala. WPNX 1460
Philadelphia, Miss. WHOC 1490
Philadelphia, Pa. KYW 1060
WCAU (210
WDAS (480
WFIL 560
WFLN 900
WHAT 1340
WHOC 1490
WIBG 990
WIP 610
WPEN 950
WRCP 1540
WTEL 860
Phhilpsburg, Pa. WPHB (260
Phillipsburg, Kans. KKAN 1490
Phoenix, Ariz. KIFN 860
KX1V 1400
KHAT 1480
KHEP 1280
KCAC 1010
KOY 550
KOOL 960
KPHO 910
KUEQ 740
IKR1Z 1230
KTAR 620

Phoenix City, Ala.

WPNX 1460
Piedmont. Ala. WPID 1280
Piedmont, Mo. KPWB 1140
Pierre. S.D. KGFX 1080
KCCR 1240
Pikeville, Ky. WLSI 900
WPKE 1240
Pine Bluff, Ark. KCLA 1400
ICADL 1270
KOTN 1490
IKCAT (530
KPBA 1590
Pine City, Minn. WCMP (350
Pinellas Park, Fla. WFSO 570
Pineville, Ky, WMLF (230
Pineville, W.Va. WWY0 970
Pipestone. Minn, KLOH 1050
Piqua, Ohio WPTW 1570
Pittshurg. Calif. KK1S 990
Pittsburg, Kans. KOAM 860
KSEIC 340
Pittsburgh, Pa. KDICA 1020
K 1410
WAMO 880
WIAS 1820
WPIT 730
WRYT 1250
WEEP 1080
WWSW 970
Pittsfield, I1l. WBBA 1580
Pittsfieid, Mass. WBEC 1420
WBRK 1340
Pittston, Pa. WPTS (540
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QW

Location C.L. Ke.
Plainfield, N.J. WERA 1590
Plainview, Tex. KVOP 1400
Plant City, Fla. WPLA 910
Platteville. Wis. WSWW 590
Plattshurg. N.Y. WEAV 960
WIRY 340
Pleasanton, Tex. KBOP (380
Pleasantville, N.J. WOND 1400
Plymouth, Ind. WTCA 1050
Plymouth, Mass. WPLM 1390
Plymouth, N.C. WPNC 1470
Plymouth, N.H. WPNH 1300
Plymouth, Wis. WPLY 1420
Pocahontas, Ark, WKPOC 1420
Pocatello. Idaho KSEI 930
KWK (240
KSNN 1290
Pocomoke City, Md. WDMV 540
Pomona, Calif, KwWOow 1600
KKAR 1220
Pompton Lakes. N. J.
WKER 1500
Pompano Beach, Fla.
wLOD 980
RBD 1470
Ponca City, Okla. WBBZ 1230
Ponce, P.R. WPRP 910
WEUGC 1420
WPAB 550
WLEO 1170
1S0 1260
Pontiac, 111. WIBG 1080
Pontiac, Mich. WPON 1450
Pontotoc, Miss, WSEL 1440
Pooli. Ind. WVAK 1560
Poplar Bluff, Mo. KWOC 430
KLID 1340
Poplarville, Miss. W RPM 1530
Portage, Mich. WTPS 1560
Portage, Pa. WWML 1470
Portage, Wis. WPDR 1350
Portageville, Mo. KMIS 1050
Portales, N.Mex. KENM 1450
Port Angeles. Wash. KAPY 1000
KONP 1450
Port Arthur, Tex. KOLE 1340
KPAG 1250
Portervifle, Calif. KTIP 1450
Port Hueneme,Calif. KACY 1520
Port Huron, Mich. WHLS 1450
WTTH 1380
Port Jervis, N.Y. WDLC 1490
Port Lavaca, Tex. KGUL 1560
Portland, Ind. WPGW 1440
Portland, Maine WCSH 970
WGAN 560
wLOB 1810
WPOR 1490
Portland, Oreg. KBPS 1450
KBEV 1010
KLIQ 1290
KEX 1190
KGW 620
KOIN 970
KPAM 1410
KPDQ 800
KPO) 1330
KwJj 1080
KXL 750
Port Neches, Tex. KPNG 1150
Portsmouth, N.H. WBBX 1380
WHEB 750
Portsmouth, Ohio  WPAY 1400
WNXT 1260
Portsmouth, Va. WHiH 1400
WPMH 1010
WAVY 1350
Port Sulphur, La. KPBC 510
Port Washington. Wis.
WGLB 1560
Post, Tex. KPOS 1370
Poteau, Okla. KLCO 1280
Potomac-Cabin John. Md.
WXLN 950
Potosi, Mo. YRO 1280
Potsdam, N.Y. WPDM 1470
Pottstown, Pa. WPAZ 1370
Pottsville, Pa. WPAM 1450
PPA 1360
Poughkeepsie, N.Y. WEOK 1390
WKIP 1450
Powell. Wyo. KPOW 1260
Poynette, Wis. WIBU 1240
Prairie du Chien, Wis,
WPRE 980
Pratt, Kan. KWNS 1290
Prentiss, Miss. WKPO 1510
Prescott, Ariz, IKYCA 1490
IKENT 1340
KNOT 1450
Prescott, Ark. KTPA 1370
Presque Jsle, Me. WAGM 950
WEGP (390
Preston, 1daho KPST 1340
Preston. Minn, KFIL 1060
Prestonsburg, Ky, WPRT 96l
DOC 1310
Price, Utah KOAL 1230
Prichard, Ala. WSIM 1270
Prince Altert, Sask. CKBI 900
Princeton, 1. WZ20E 1490
Princeton, Ind. WRAY 1250
Princeton, Ky, WPKY 1580
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Location C.L. Ke.

Princeton, N.J, WHWH 1350

Princeton. W.Va. WLOH 1490

Prineville, Oreq. KRCO 690

Prosser. Wash. KARY 1310

Providence, R.l. WEAN 790

WHIM 1110

WICE 290

WIAR 920

WLKW 990

WPRO 630

WRIB 1220

Prove, Utah KIXX 1400

KEYY 1450

KOvVO 960

Pryor, Okla. KOLS 1570

Pueblo, Colo. KDZA 1230

KAPI 690

KCSJ) 590

FEL 970

Pueblo, Colo. KIKAM 1350

KPUB 1480

Pulaski, Tenn. WICSR 1420

Pulaski, Va. WPUYV 1580

Puliman, wash KWSC 1250

KOFE 1150

Punta Gorda, Fla. WCCF 1580

Punxsutawney, Pa. WPME 1540

Putnam, Conn, WINY 1350

Puyallup, Wash. KAYE 1450

Quanah, Tex. KOLJ 1150

Quantico, Va. WAQAVA 1530

Quincy, Calit, KQCY 500

Quincy, Fla. WCNH 1230

Quiney, 1. WGEM 1440

WTAD 930

Quincy, Mass. WwIDA 1300

Quincy, wWash. KPOR 1370

Quitman, Ga. WSFB 1490

Racine. Wis. WRAC 1460

WRIN 1400

Radford, Va, WRAD 1460

Raeford, N.C. WSHB 1400

Rateigh, N.C. WIKIX 850

WYNA 1550

WPTFE 680

WLLE 570

WRNG 1240

Ralls, Tex. KCLR 1530

Rantoul. [, WRTL 1460

Rapid City, S.Dak. KOTA 1380

KIMM 1150

KRSD 1340

KEZU 920

Raton, N.Mex. KRTN 1450

Ravenswood, W.Va. WMOV 1860

Rawlins, Wyo. KRAL 1240

Raymond, Wash, KAPA 1340

Raymondville, Tex. KSOX 1240

Rayvilte. Lua. KRIH 9410

Reading, Pa, WEEU 850

WHUM 1240

WRAW 340

Redding. Calif. KRDG 1280

KAHR 1330

KQAMS (400

KVCV 600

) KVIP 540

Reill Bluff, Calif. KBLF 1490

Redfield, S.Dak. KFCB 1380

Redlands, Catif. IKCAL 1410

Red Lion, Pa. WGCB 1440

Red Lodge, Mont. KRBN 1450

Redmond, Oreg. KPRB 1240

Red Wing. Minn. KCUE 1250
Redwood Falls, Minn.

KLGR 1490

Reedshurg, Wis. WRDB 1400

Reedsport, Oreg. KRAF 1470

Reidsvilte, N.C. WFRC 1600

WREV 1220

Remsen, N.Y. WREM 1480

Reno, Nev. KOH 630

KBET 1340

KOLO 920

KONE 1450

KCBN 1230

Rensselaer, [nil. WRIN 1550

Rensselaer, N.Y WEEE 1300

Renton. Wash. KREN 1420

Rexburg, Idahe KRXK 1230

Rhinelander, Wis. WOBT 1240

Rice Lake, Wis. WIJMC 1240

Richfield. Minn, WPBC 980

Richfield. Utah KSVC 980

Richland, Wash. KALE 960

Richland, Wis, WRCO 1450

Richlands, Va. WRIC 540

Richmond, Ind. WKBV 1490

Richmond, Ky. WEKY 1340

Richmond, Va. WANT 990

WBBL 1480

WRGM 1540

WLEE 1480

WEET 1320

WGOE 1590

WMBG 1380

WRNL 910

WRVA 1140

WXGI 950

WRGM 1540

Richwoed, W.Va. WVAR 1280

Ridgecrest, Calif. KRCIK 1360

KLOA 1240

Ridgeland, S.C. wWBUG 1430

Location C.L. Ke.
Rio Piedras, P.R. WUNO 1320
WRA! 1190
Ripnley, Miss. WSCA 1260
Rinley. Tenn. WTRB 1570
Ripon. Wis, WCwWC 1600
Riverhead. N.Y. WRIV 1390
APC 1570
Riverslde. Calif. KPRO 1440
IKACE 1570
Riverton, Wyo. KVOwW 1450
Riviera Beach, Fla. WHEW 1600
Roanoke. Ala. WELR 1360
Roanoke, Va. wDBJ 960
WRIS 1410
WHYE 910
WROV 1240
WSLS 610

Roanoke Rapids, N.C.
CBT 1230

Roaring Sprgs., Pa.
KMC 1379
Roberval, Que. CHR 10
Robinson, 1l WTAY 1570
Robstown, Tex. IKROB 500
Rochester, Minn, KROC 1340
IKFAV 1520
KWEB 1270
Rocliester, Minn. KOLM 1520
KwWEB 1270
Rochester, N,H.  WWNH 930
Rochester, N.Y. WBBF 950
WHAM 1180
WHEC 1469
WNYR 680
WSAY 1370
WROC (280
Rockford, 111, WROK 1440
WIJIRL 1150
WRRR 1330
Rockford, Alich. wiPW 8i0
Rock Hill, S.C. WRHI 1340
WTYC 150
Rockingham. N.C. WAYN 000
Rock Island, 111, WHBF 1270
Rockland, Maine WRKD 1450
Rockmart, Ga. WPLK 1220
Rock Springs, Wyo. KVRS 1360
Rockville. Conn. WRKV 800
Rockville, Md. WINX 1600
Rockwood,Tenn. WRKH 580
Rocky Ford, Colo. KAVI 1320
Rocky Mount, N.C. WCEC 810
WEED 1390
WRMT 1490
WKWS 1290
Rocky Mount, Va. WYTI 1570
Rogers, Ark. KAMO 1390
Rogers City, Mich. WHAK 960
Rogersville. Tenn. WRGS 1370
Rolla, Mo. KCLU 1540
KTTR 1490
Rome, Ga. WLAQ 1410
WIYN 1360
WRGA 1470
WROM 710
Rome, N.Y. WIKAL 1450
WRNY 1350
Ronceverte, W.Va. WRON 1400
Roseau, Minn. KRWB 1410
Roseburg. Oreg. IKRNR 1490
KQEN 1240
KRXL 1250
KYES 950
Rosenberg, Tex. KFRD 930
Roservell. N.M. KRDD 1320
Rossville. Ga. WRIP 980
lKoswell, N.Mex. IKRSY 1230
KGFL 1430
KBIM 810
KRDD 1320
KRIK 860
KSWS 1020
Roxhoro. N.C. WRXO0 1430
Royal Oak. Mich. WEXL 1340
Rugby, N. Dak. KGCA 1450
Ruidoso, N.Mex. KRRR 1340
Rumford, Me. WRUM 790

Ruperl, 1daho KAYT

Rushton, La, KRUS 1490
Rusk. Texas KTLU 1580
Russell, Kans. KRSL 990
Russellville, Ala. WWWR 920
Russellville. Ark. ICXR) 1490
Russellville, Ky. WRUS 610
Rutland, Vt. WHWB 1000
wSYB 1380
Sacramento, Calif. KCRA 1320
KFBK 1530
KGMS 1380
KJAY 1430
KRAIK 1140
KROY 1240
KXO0A 1470
Safiord. Ariz. KGLU 1480
KATO 1230
Sag Harbor, N.Y. WLNG 1600
Saginaw, Mich. WICNX 1210
WSAM 1400
WSGW 790
St. Albans, Vt. WWSR (420
St. Albans, W.Va. WKLC (300
St. Anthany, lua. KIGO 1400
St. Augustine, Fla. WFOY 1240

Location C.L. Ke.
WETH 1420
St. Charles, Mo. KADY 1460

St. Cloud, MInn. KFAM 1450

JON 1240
Ste. Genevieve, Mo. KSGM 1340
St. George, S.C. waQlz 1300
St. George, Utah  KDXU 1450
SI. Helen, Mich. WMIC 1590
St. Helens, Oreq. KOH1 1600
St. lgnace, Mich. WIDG 940
St. Johns, Mich. wJlUD 1580
St. Johnsbury, Vt. WTWN 1340
St. Joseph, Mich. WSJM 1400

St. Joseph-Benton Harbor,
Mich. WHFB 1060
St. Joseph, Mo. KFEQ 680
K KJO 1550
KUSN 1270
St. Louis, Mo. KATZ 1600
KMOX 1120
KSD 550
STL 6930
KWK 1380
KX0OK 630
WEW 770
wiL 1430

KXEN

St. Louis Park, Minn.

KRSI 950
St. Mary’s, Pa. WKBI 1400
St. Paul, Minn. KSTP 1500
KDWB 630
WMIN {400
WMKT 1370
wCCO 830
St. Peter, Minn. KRBt 1310
St. Petersburg, Fla. WPIN 680
WSUN 620
WLCY 1380

St. Petersburg Beach, Fla.
WILZ 1590
Salamanca, N.Y. WGGO 590
Salem. JIl. WIBD 1350
Salem, Ind. WSLM 1220
Salem, Mass. WESX 1230
Salem. Mo. KSMO 1840
Salem, N, ) wJIC 1510
Salem, 0. WSOM 600
Salem, Oreg. KSLM 1390
KAPT 1220
KBZY 1490
KGAY 1430
Salem, Va. WBLU 1480
Salida, Colo, KVRH 1340
Salina, Kans. KSAL 1150
KFRM 550
KISI 910
Salinas, Calif. KDON 1460
) BW 1380
Salinas, Calif. KCTY 980-1000
Saline. Mich WOIB 1290
Salisbury, Md. wBOC 960
wICO0 1320
WIDY 1470
Salishury, N.C. WSTP 1490
WSAT 1280
Salmon, Idaho KSRA 960

Salt Lake City. Utah

KALL 910
KCPX 1320
KLUB 570
KNAK 1280
KSL 1160
KSOP 1370

KSXX
KWHO 860
n WIGC 1550
San Angelo, Tex. KTEO 1340
KGIKL 960
KPEP 1420
KWFR 1260
San Antonio, Tex. KAPE 1480
KBAT 680
KBER 1150
KCOR 13850
KEDA 1540
KITE 930
KUKA 1250
KUBO 1310
KMAC 630
KONO 860
KTSA 550
WOAI 1200

San Bernardine, Calif,
KCKC 1350
KFXM 590

WSNT 1490
KCBQ 1170
KFMB 760
KOGO 600
KGB 1360
KSON 1240

Sandersville, Ga,
San Diego, Calif,

Sandooint. tdaho
Sand Spring, Okla. KTOW 1340
Sandusky, Ohio WLEC 1450
San Fernando, Calif. KGIL 1260

Sanford, Fla. WTRR 1400
Sanford. Me. WSME 1220
Sanford, N.C. WEYE (290
WWGP 1050
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C.L.

San Franclsco, Calif.
KFRC 610
KCBS 740
KFAX 1100
KGO 810
KNBR 680
1550
KSAY (010
KSFO 560
KSOL 1450

Location Ke.

Sanitobia. Miss, WSAO 1550
San Jose, Calif. KLOK 1170
KLIV 1590
KEEN 1370
KXRX 1500
San Juan, P.R. WAPA 680
WHOA 870
WIAC 740
WIPR 940
WKAQ 580
WKVM 810
WKYN 630
WITA 1140
San Luls Obispo. Calif.
KATY 1840
KSLY 1400
KVEC 920
San Marcos, Tex. IKCNY 1470
San Mateo. Calif. KOFY 1050
San Rafael. Calif. KTIM I510
San Saba, Tex. KBAL 1410
San Sebastion. P.R.
WFBA 1460
Santa Ana, Calif, KWIZ 1480

Santa Barbara, Cal. KDB 1490

KGUD 990
KIST 1340
KTMS 1250

KACL 1290
Santa Clara, Calif. KGNU
Santa Cruz, Calif. KSCO 1080
Santa Fe, N.Mex, IL(A

Santa Maria, Cal. KC 1400
KHER 1600

KSMA 1240

EE 1480

Santa Monica, Cal. KDAY 1580

Santa Paula, Calif. KSPA 1400

Santa Rosa, Calif. KSRQ 1350
KHUM 1580
KVRE 1460
KJAX 4150
Santa Rosa, N.Mex. KSYX 1420
Sapuipa, Okla. KREIC 1550
Saranac Lake, N.Y, WNBZ 1240
Sarasota, Fla. WKXY 930
WSAF 1220
WSPRB 1450
WYND 1280
Saratoga, N.Y. WSPN 900

Saratoga Springs, N.Y,

KAJ 900
Sauk Raplds, Minn.
AL 800
Sault Ste. Marie, Mich.
wS00 1230
Savannah, Ga. WBYG 1450
WEAS 900
WSAV 630
WSGA 1400
WTOC 1290
WSO0K 1230
Savannah, Tenn. WORM (010
Sayre. Pa. WATS 960
Scheffield, Ala. WSHF 1290
Schenectady, N.Y. WGY 8I
SNY 1240
Scotland Neck, N.C. WYAL 1280
Scott City, Kans. KFLA 1310
Scottsbluff, Nebr. KNEB 960
KOLT 1820
Scottsboro, Ala. WCRI 1050
ROS 1330
Scottsdale, Ariz. KDOT 1340
Scottsville. Ky, WLCK 1250
Scranton, Pa. WARM 590
WEJL 630
WwGBI |
WICK 1400
WSCR 1320
Seaford, Del. WSUX 1280
Searey, Ark. KWCB 1300
Seattle, Wash. KAYO 1150
KiX1 910
KING 1090
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Location C.L. Kec.
KiRO 710

KJR 950

KOL 1300
KOMO 1000
KETO 1590
KTW 1250
KVI 570

KXA 770
KBLE 1050
Sebring, Fla, wICM 960
WSEB 1340
Sedalia, Mo, KDRO 1340
| KS1S 1050
Seguin, Tex. KWED 1580
Selma. Ala. WGWC 1340
WHBB 1430

Selma. N.C. wBZB 1090
Seminole, Tex. KTFO 1250
- Senatobia. Miss. WSAOQ 550

Seneca Townshin, S.C.

WSNW 1150
Sevierville, Tenn. WSEV 930
Seward, Alaska KIBH 950
Seymour, Ind. wICD (390
Seymour, Tex. KSEY 1230
Shakopee, Minn, KSMM 1530
Shalfotte. N.C. WVCB 1410
Shamokin, Pa. WISL 1480
Shamrock, Tex. KBYP 1580
Sharon, Pa. WPIC 790
Shawano, Wis. WTCH 960
Shawnes, Okla. KGFF 1450
Sheboygan, wis. WHBL 1330
WKTS 950
Sheffield, Ala, WSHF (290
Shelby, Mont, KSEN 1150
Shelby. N.C. WOHS 730
WADA 1390
Shelbyville, Ind, WSVL 1520
Shelbyville, Ky. WCND 940
Shelbyville, Tenn. WHAL 1400
WLiJ 1580

Sheldon. towa KIWA 1550
Shelton. Wash. KMAS 1280
Shenandoah, lowa KMA 960
KFNF 920
Shenandoah. Pa. WMBT 1530
Sheridan., Wyo. KWYO 1410
KROE 930
Sherman, Tex. KRRV 910
KTXD 1500
Shippensburg, Pa. WSHP 1480
Show Low, Ariz. KVWM 070
Shreveport, La, KANB 1300
KBCL 1220

KEEL 71

KO KA 1550
KJOE (480

KC1J 980

KRMD 1340
KWKH 1180
Sidney, Mont, KGCX 1480
Sidney, Nebr, KSID 1340
Sidney, 0. WMVR 1080
Sierra Vista, Ariz. KHFH 1420
Sikeston, Mo. KSIM 1400
KMPL 1520
Siler City. N.C. WNCA 1570
Siloam Spregs., Ark. KUDA {230
Silshee, Tex. KKAS (300
Silver City, N.Mex. KSIL 1340
Silver Sprgs., Md, WQMR 1050
Simcoe, Ont. CF RS 1560
Sinton. Tex. KTOD 1590
Sioux City. lowa KSCJ 1360
KMNS 620
KTR! 1470
Sioux Falls, S.Dak. KiSD 1230
KELO 1320
KNWC {270

KSO0O 1140

Sitka, Alaska KIFW 1230
KSEW (400
Skowheoan, Malne WGHM 1150
Slaton, Tex. KCAS (050
Slidell. La. WBGS 1560
Smithfield, N.C. WMPM 1270
Smithville, Tenn. WILE 1480
Smyrna, Ga. WYNX 1550
Snyder, Tex. KSNY (450
Socorro, N, Mex, KSRC 1290
Soda Sorgs.. 1dahe KBRV 540
Somerset, Ky. SFC 1240
TLO 1480

Somerset. Pa. WVSC 990
Sonora, Calif. KVML 1450
Sonora, Tex. KCKG 1240
So. Bend, Ind. WNDU 1430
WIVA (580
WSBT 960
Southbridge, Mass. WESD 970
So. Boston, Va. WHLF 1400

Southern Pines, N.C.WEEB 990
South Charleston, W. Va.

WRDS 1410
South Daytona Beach, Fla.

WELE 1590
So. Rastonia. N.C. WGRAS (420
So. Haven, Mich. WIJOR 940
So. Knoxville, Tenn. WSKT 1580
So. Paris, Me. WKTQ 1450
So. Pittsburg, Tenn. WEPG 910
So. St. Paul, Minn.

Location C.L. Ke.
KDWB 630
WMKT 370

So. Williamsport, Pa.
WMPT 1450
Spanish Fork, Utah KONI (480
Sparks, Nev. KBUB 1270
Sparta, LI, WHCO 1230
Sparta, Tenn. WSMT 1050
Sparta, Wis. WKL) 990
WCOw [290
Spartanburg, S.C. WHCQ 1400
WORD 910
WSPA 950
wASGC 1530
Spencer, lowa KICD 1240
Spencer, W.Va. WSPZ 1400
Spokane. Wash, KGA 1510
KDNC 1440
KSPO 1230
KPEG 1380
KHQ 590
KNEW 790
KREM 970
KXLY 920
KCFA 1330
DY 1280
Springdale, Ark, KBRS 340
KSPR 1590
Springfield. 1Il. WCVS 1450

WMAY
WTAX 1240
Springflield, Mass. WHYN 560
WMAS (450
WSPR 1270
Springfleld, Mo. KGBX 1260
KICK 1340
KTTS 1400
KWTO0 560
Springfield, Ohlo WIZE (340
WBLY 1600
Springfield- Eugene, Ore.

KEED 1120
Springfield, Tenn. WDBL (590
Springfield, Vt. WCFR 1480
Springhlll, La, KBSF 1460

Spring Lake, N. C.
WFBS 1450

Spring Valley, N.Y.
WRRGC 1300

Spruce Pine, N.C. WTODE 1470

Stamford, Conn, WSTC 1400
Stamford. Tex. KDWT 1400
Stanford, Ky. WRSL 1520
Starke. Fla. WPXE 1490
Starkvitle. Mlss. WSSO0 1230

State College, Pa. WMAJ 1450
W RSC 1390

Statesbore, Ga. WWNS 240
Statesville. N.C. WSIC 1400
WDBM 550

Staunton, Va. WTON 1240
WAFC 0

Stephenville. Tex. KSTV 1510
Sterling. Colo. KGEIC {230
KOLR 1490

Sterling, 1L WSDR 1240
Steubenville, Ohio WSTV 1340

Stevens Point, Wis. WSPT 1010

Stillwater, Minn. WAVN 1220
Stillwater, Okla. KSPI 780
Stockton, Callf. KJOY 1280

STN 1420

KWG 12380
Storm Lake, lowa KAYL 990
Streator, 111, W12Z 1250
Stroudsburg, Pa. WVPO 840
Stuart, Fla. WSTU 1450
Stuart, Va. WHEO 1270
Sturgeon Bay. Wis. WDOR 910
Sturgis, Mich. WSTR 1230
Sturgis, S. D. KBNB 1280
Stuttoart. Ark. KWAK 1240
Suffolk, Va, WLPM 1460
Sullivan, Ind. WKQV 1550
Sullivan, Mo. KTU! 1560
Sulphur, La. KIKS 1310
Sulphur Sprgs.. Tex. KSST 1230
Summerville, Ga. WGTA 950

Summerville, S.C. WALS 980
Sumner, Wash. KDFL 1560
Sumter, S.C. WFIG (290
‘WDXY 1240

WSSC 1340

Sunbury. Pa, WKOK 1070
Sunnyside, Wash. KREW 1230
Sun Valley, 1da. KSKI 1340
Superior. Nebr, KRFS 1600
Superior, Wis. wDSM 710
WIGL 970

WWIJC 1270

WAXK 1320

Susanville, Calif. KSUE 1240
Sutton. W, Va. WSGB 1490
Swainshoro, Ga. WIAT 800
Sweetwater, Tenn. WDEH 800
Sweatwater, Tex. KXO0X 1240
Sylacauga, Ala. WFER 1340
WMLS 1290

Sviva. N.C. WMS) (1480
Sylvania, Ga. WSYL 1490
Sylvester, Ga. WOGA 1540
Syracuse, N.Y, WHEN 620
“WEBL 1390

Location C.L. Ke.
WNDR 1260
WOLF 1490
WSYR 570
Jabor City, N.C. WTAB 1370
Tacoma. Wash, KMO 1360
KTAC 850
KTNT 1400
KVI 570
Taft, Calif. KTKR 1310
Tahlequah, Okla. KTLQ 1850
Tahoe Valley. Calif.
KTHO 590
Talladega, Ala. WEYY 1580
WNUZ [230
Tallahassee, Fla. WMEN 1330
WONS 1410
WTAL 1450
WTNT 1270
Tallassee, Ala. WTLS 1300
Tallulah. La, KTLD 1360
Tampa, Fla. WALT 1110
WDAE 1250
wYOU |
WFLA
WHBO 1050
WINQ (010
WTMP 1150
WSOL 1300
Taos, N. Mex. KKIT 1340
Tarboro, N.C. WCPS 760
Tarpon Springs, Fla.
WCWR 1470
Tasley, Va, WESR 1330
Taunton, Mass. WPEP 1570

Tawas Cily, Mich. WI10S 1480
Taylor, Tex. KTAE 1260
Taylorsville, N. C. WSTH 860
WTLK 1570
Taylorville. 11, WTIM 1410
Tazewell, Tenn, WNTT 1250
Tazewell, Va. WTZE 1470
Tell City. Ind. WTCJ 1230
Tempe, Ariz. KUPO 1060
KYND 1580
Temple, Tex. KTEM 1400
Terre Haute, Ind. WBOW 1230
WAAC 1300
WTHI 1480
Terrell, Tex. KTER 1570
Terrytown, Nebr. KEYR 690
Texarkana, Ark, KOSY 790
Texarkana, Tex. KCMC 740
KATQ 940
KTFS 1400
Texas City, Tex. KTLW 920
Thayer, Mo, KALM 1290
The Dalles, Oreg. KODL (440
KACH 1300
Thermopolis, Wyo. KRTR [490
KTHE 240
Thief River Falls, Minn.
KTRF 1230
Thibodaux, La, KTIB 630
Thomasten, Ga, WSFT 1220
WTGA 1590
WTHN 1500
Thomasvlile, Ala. WJDB 630
Thomasville, Ga, WPAX 1240
WLDR 730
Thomasville. N.C. WTNC 790
Thomson. Ga. WTWA 1240
Three Rivers, ‘Mich,
WLKM 1510
Ticonderoga, N.Y. WIPS 1250
Tiffin, Ohio WTTF 1600
Tifton, Ga. WTIF 1840
WWGS 1430
Tillamook. Oreg. KTIL (590
Titusvilla. Fla. WRMF (050
Titusville, Pa. WTIV 1230
Toccoa, Ga. WLET (420
WNES 630
Toledo, Ohio WOHO 1470
WSPD 1370
WTOD (560
WCWA 1230
WTTO 1520
Toledo, Oreg. KTDO 1230
Teolleson. Ariz. KRDS (190
Tomah, Wis, WTMB 1460
Tompkinsville, Ky. WTKY (370
Tooele, Utah KDYL 990
Topeka, Kans. WIBW 580
KEW! 1440
WREN 1250
KTOP 1490
Toppenish, Wash. KENE 1490
TJorrington, Conn. WTOR 610
Terrington. Wyo. KGOS 1490
Towanda, Pa, WTTC 550
Towson. Md, WAQE (570
Trail, B.C. CIAT 610
Travelers Rest, S.C.
WBBR 1580
Traverse City, Mich. WTCM (400
WCCW 1310
Trentoen, Mo, KTTN 1600
Trenten, N.J. WAAT 1300
WBUD I28n
WTTM 920
Trinidad, Colo, KCRT 1240
Troy. Ala. WTBF 970
Troy, N.Y. WHAZ 1330
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Location C.L. Ke Location C.L. Ke. Location C.L. Ke
“WTRY 980 Victorvlile, Calif. ~KCIN 1590 | Waycross, Ga. WACL 570
WX KW 1600 Vidalia, Ga. WVOP 970 WAYX 1230
Troy. N. C, WIRM 1390 Vieques, P.R. wivyv 1370 ! Waynesboro, Ga. WBRO 1310
Truckee, Calif. KHOE 1400 Ville FPlatte, La. KVPi 1050 Wayneshoro. Miss. WABO 990
Trumann, Ark. KTMN 1530 Vincennes, Ind. WAOV 1450 Waynesboro, Pa. WAYZ 1380
Truth or Consequences, Vineland, N.J. WwBZ 1360 wayneshoro, Va. WAYB 1490
New Mexico IKCHS 1400 wovVvL 1270 WANV 970
Tryon, N.C. WTYN 1550 Vinita, Okla. KVIN 1470 Waynesburg, Pa, WANB 1580
Tucson, Ariz. KTUC 1400 Vinton, Va. WKBA 1550 Waynesville, Mo. KIPW 1390
KXEW 1600 Virginia, Minn. WHLB 1400 Waynesville, N.C. HCC 1400
KAIR 1490 Virginia Beach. Va, Weatherford, Tex. KZEE 1220
KCEE 790 WIKVK 1550 Webster City, lowa KJFJ 1570
KTAN 580 Virougua, Wis. WISV 1360 Weed, Calif. KDAD 800
KCUB 1290 Visalia, Calif. KONG 1400 Weirton, W.Va. WEIR 1430
KEVT 690 Vivian, La. KNCB 1600 Weiser. Idaho KWEI 1260
KHOS 940 Waco, Tex. WACO 1580 Welch, W.Va. WELC 1150
KMOP 1330 KAWA 1010 WOVE 1340
KFIF 1550 KBGO 1580 Weldon, N.C. WCNF 1400
KTKT 990 KWTX 1230 Wellsboro, Pa, WNBT 1490
KOLD 1450 Wadena, Minn. KWAD 920 Wellston, Ohio W KOV 1330
Tucumeari, N.Mex. KTNM 1400 Wadeshoro, N.C. WADE (210 Wellsville. N.Y. WLSV 790
Tulare, Calif. KCOK 1270 Wagoner, Okla. KWLG 1530 wenatchee, Wash, KPQ 560
KGEN 1370 Wahpeton, N.D.-Breck- KUEN $00
Tulia, Tex. KTUE 1260 enridge, Minn, KBMW (450 KMEL 1340
Tullahoma, Tenn. WJIG 740 Walluku, Hawaii KMVI 550 wendeli-Zebulen, N.C.
Tulsa, Okia. KAKC 970 Waipahu, Hawaii KAHU 940 WETC 540
KOME 1300 Walhalia, S.C. wGOG 1000 Weslaco, Tex. . KRGV 1290
KRMG 740 Wallace, 1daho KWAL 620 West Allis, Wis, WAWA 1590
KELD 1430 Wallace, N.C. WLSE 1400 W. Bend. Wis, WBKY 1470
KVO0O0 1170 Walla Walla, Wash. Westbrook, Me. WJAB 1440
KFM) 1050 KHIT 1820 West Chester, Pa. WCHE 1520
Tupelo, Miss. WELO 580 KUJ 1420 West Covina, Cal. KGRB 900
WTUP 1490 KTEL 1490 w. Frankfort. (111. WFRX 1300
Turlock. Calif. KCEY 1390 Walnut Ridge. Ark. KRLW 1320 w. Hartford, Conn,
Tuscaloosa, Ala. WJRD 1150 Walsenburg, Colo. KFLJ 1380 WEXT 1550
ACT 1420 Walterboro, $.C. WALD 1220 West Jefferson, N.C.
WNPT 1280 Waltham, Mass, WOCRB 1330 F WKSK 1600
WTUG 790 Walton. N.Y. WDLA 1270 W. Liberty, Ky. WLKS 1450
WTBC 1230 Ward Ridge, Fla. WJIDE 1570 West Looma. Cal. KGRB 900
Tuseumbia, Ala. WVNA 1590 Ware, Mass, WARE 1250 W. Memphis, Ark. KSUD 730
RCK 1410 Warner Robbins, Ga. W. Monroe, La. KUZN 1310
Tuskegee. Ala, WABT 580 WRBN 1600 W. Palm Beach, Fla.
Twenty-Nine Palms, Calif. WAVC 1350 WEAT 850
KDHI 1250 Warren, Ark. KWRF 860 WINO 1230
Twin Falls, {daho KTFI 1270 warren. Qhio WHHH 1440 . WIRK 1290
KLIX (310 Warren, Pa. WNAE 1310 West Plains, Mo. KWPM 1450
KEEP 1450 Warrensburg. Mo. KOKO 1450 West Point. Ga. WBMK 1310
Two Rivers, Wis. TR 590 Warrenton, Mo. KWRE 730 w. Point, Ga.-Lanett, Ala.
Tyler, Tex, KZAK 1330 warrenton, Va. WEER 1570 WRLD 1490
KDOK 1490 W KCW 1420 West Point. Miss. WROB 1450
KTRB 600 Warsaw, Ind. WRSW 1480 Westport, Conn.  WMMM 1260
KZEY 690 warsaw, Va. WNNT 690 w. Springfield, Mass.
Tyrone, Pa. WTRN (340 Warwick-E.Greenwich, R.I. WTXL 1490
Uhrichsville, Ohlo WUND 1540 WYNG 1560 W, Yarmouth, Mass.
WBTC 1540 Wasco, Calif. KWSD 1050 woCB 1240
Ukiah, Calif. KUK 1400 Washington. 0.C. WGMS 570 Westerly, R.l, WERI 1230
KMSL 1250 WMAL 630 Westfleld, Mass. WDEW 1570
Ulysses, Kan. KULY 1420 WOL 1450 Westminster, Md. WTTR 1470
Union, S.C. WBCU 1460 WOOK 1340 Weston, W.Va. WHAW 980
Union City, Tenn. WENK 1240 wwDC 1260 W. Warwick. R.I. WWRI 1450
Uniontown, Pa, wWMBS 590 WRC 980 Wetumpka, Ala. WETU 1250
Urbana, 111, WiLL 580 WTOP 1500 Wewoka-Seminole, Okla.
WKID 1580 Washington, Ga. WLDV 1370 KWSH 1260
Utica. N.Y. WIBX 950 Washington. Ind. WAMW 1580 Wharton, Tex. KANI 1500
WBVM 1550 Washington, lowa  KCII 1380 Wheatland, Wyo.  KYCN 1340
WRUN 1150 Washinaton, N.J, WCRV 1580 Wheaton, Md. WDON 1540
WTLB 1310 Washington, N.C. WEEW 1320 Wheeling. W.va, WHLL I600
Utuado. P.R. WUPR 1530 WITN 930 WBZE 1470
Uvalde, Tex. KVOU 1400 Washington, Pa. WJPA 1450 WKWK 1400
Valdese, N.C. WSVM 1490 Washington Court WWVA 1170
valdosta, Ga, WGOV 950 House. Ohio WCHO 1250 White Castle. La. KEVL 1590
WGAF 910 Walterhore. S.C. WALD 1060 Whitehall. Mich.  WLRC 1490
WIEM (150 Waterbury., Conn. WATR 1320 White Plains, N.Y. WFAS 1230
WVLD 1450 WBRY 1590 White River Junc., Vi,
Valentine, Nebr. KVSH 940 WWCO 1240 WVTR 910
Vallejo. Calif. KNBA 1190 Waterbury, Vt. WDEV 550 Whiteshurg, Ky. WTCwW 0620
Valley City, N.Dak. KDVC 1490 Waterloo, lowa KXEL 1540 Whiteville, N.C. WENC 1220
Valparaiso-Nlceville, Fla. KNWS 1090 Wichita, Kans. KAKE 1240
{ WNSM 1340 KWWL 1330 KLEO 1480
Valparaiso, tnd. WAYK 1500 Watertown, N.Y., WATN 1240 IKFDI 1070
WNWI 1080 WwODTT 1410 KFH 1330
Van Buren. Ark. KFDF |580 WWNY 790 KSIR 900
Van Cleve, Ky. WMTC 730 Watertown, S.0ak. KSDR 1480 KWBB 1410
Vancehurg, Ky. WKKS 1570 WAT 950 Wichita Falls, Tex, KNIN 9590
Vancouver, Wash, KISN 910 Watertown. Wis. WTTN 1580 KTRN 1290
KKEY 1150 Waterville, Me. wTVL 1490 : . KWFT 620
KGAR 1550 Watseka, (1. WGFA 1380 Wickenburg, Ariz. IKAKA 1250
Vandalta, HI. WPMB 1500 Watsonville, Calif. KOMY 1340 Wickford. R.1. WKFD 1870
Van Wert, Ohio ~ WERT 1220 Wauchula, Fla. WAUC 1810 Wifdwood, N.J. ~ WCMC 1230
Venice, Fla. WAMR 1320 WPRV 1600 Wilkes-Barre, Pa. WBAX 1240
Ventura, Calif, KVEN 1450 Waukegan, 111 W KRS 1220 WBRE 1340
KUDU 1590 Waukesha, Wis, WAUK (510 - WILK 980
Vermilliion, S.Dak. KUSD 690 Waupaca, Wis. wWDUX 800 Williamsburg. Ky. WEZ) 1440
Vernal. Utah KVEL 1250 Waupun, Wis. WLKE 1170 Williamsburg, Va. WBCH 740
Vernon, Ala. WVSA | | wausau, Wis. WRIG 1400 Williamson, W.Va. WBTH 1400
Vernon, Tex. KVWC | WSAU 550 Williamsport, Pa. WLYC 1050
Vero Beach. Fla. WAXE 1370 | WXCo 1230 WRAK 1400
WTTB 1490 W K i WWPA 1340
Vicksburg, Miss, WQBC l420 | Waverly, lowa WVY 1470 williamston, N.C. WIAM 900
WVIM 1490 Waverly, Dhio WP KO 1380 willimantie, Conn. WIL] 1400
Victoria, Tex. KNAL 1410 Waverly. Tenn. WPHC 1060 Williston, N.D, KEYZ 1360
KVIC 1340 Waxahachie, Tex. KBEC 1390 Willmar, Minn. KWLM 1340
s S
.
U. S. FM Stations by States
Location C.L. Mc.|Location C.L. Mc.|Location C.L. Mec.
Anniston WHMA-FM 100.5 WBRC-FM 106.9
ALABAMA Athens WIOF 104.3 WCRT 96.5
Albertville WAVU-FM [05.1 WATM-FM 104.1 WSFM 937
Alexander City WRFS.FM 106.1| Bay Minette WBCA-FM 105.5| Clanten WKLF-FM 97.7
Andalusia WNBX 98.1| Birmingham WAPI-FM 99.5| Cullman WFMH.FM (0.1

OcToBER-NOVEMBER, 1966

c.L. Ke.

Willoughby, Ohlo WELW 1330
Willow Springs, Mo. KUKU 1330

Location

Willows, Calif, KIQS 1560
Wilmington, Del. WAMS 1380
WDEL 1150

WILM 1450

. WTUX 1290
Wilmington, N.C. WMFD 630
WHSL 1490

WKLM 980

. WGNI 1340
Wilmington. 0, WMWM 10390
Wilson, . N.C. WGTM 590
LLY 1350

4 WVOT 1420
Winchester, Ky. WWKY 1380
Winchester, Tenn. WCDT 1340
Winchester, Va. WINC 1400
N WHPL 610
Windber, Pa. WWBR 1350
Windermere, Fla. WVCE 1480
Winder. Ga. WIMO 1300
Windom, Minn. KDOM 1580
Windsor, Conn. WSOR 1480
Wintield, Ala. WEZQ 1300
Winfield, Kan. KNIC 1550

Winnemucea, Nev. KWNA 1400
Winnfield, La. KVCL 1270
Winner. S.Dak. KWYR 1260
Winnshoro, La. MAR (570
Winnsboro, S.C. WCKM 1250
Winona, Minn. KWNO 1230
KAGE 1380
Winona, Miss. WDONA (570
Winstow, Ariz. KVNC 1010
KING 1230
Winston-Salem, N.C.
WAAA 980
WAIR 1340
WPEG 1550
WSJS 600
wTO0B 1380
WKBX 1500
Winter Garden, Fla, WOKB 1600
Winter Haven, Fia. WSIR 1490
WINT 1360

winter Park, Fla. WABR 1440
Wisconsin Rapids, Wis.

WFHR 1320

WRNE 1220

Wolf Pt., Mont. KVCK 1450

Woodburn, Ore. KWRC 940

Woodbury, Tenn. WBFJ 1540

Wood River, [Il.  WRTH 590

Woodside, N.Y. WWRL 1600

woodward, Okla. KSIW 1450

Woonsocket, R.I. WNRI 1380

WWON 1240

Wooster, Dhio WWST 960

worcester, Mass, WAAB 1440

WNEB 1230

WORC 1310

WTAG 580

Worland, Wyo, KWOR 1340

Worthington, Minn, KWDA 730

worthington, Ohio WRFD 880

wynne, Ark, KWYN (400

Wyoming, Mich, WERX 1530

Wytheville, Va, WYVE 1280

Yakima, Wash, KIT 1280

KIMA 1460

KBBO 1390

KQOoT 930

KUTS 980

KYAK (390

Yankton, S.D. KYNT 1450

WNAX 570

Yauco, P.R. WKFE 1550

Yazoo City, Miss. WAZF 1230

York, Nebr, AWL (870

York, Pa, NOW 1250

WORK (350

WSBA 810

York. S.C. WwWYCL 980

Youngstown, Dhio. WBBW 1240

FMJ 1390

WKBN 570

Y psilanti, Mich, WYS! 1480

WYNZ 1520

Yreka, Calif. KSYC 1490

Yuba City, Calif. KUBA 1600

KZIN 1450

Yuma, Ariz. KBLU 1320

KVOY 1400

KYUM 560

Zanesville, Ohio WHIZ 1240

Zarephath, N.J. WAWZ 1380
Zebulon-Wendeil, N. C,

WETC 540

Zevhyr Hills, Fla. WZRH 1400

Zion, (11 WZBN 1500

T

Location C.L. Mec.

Decatur WORM 1021

WRSA 96.9

Dotham WOOF-FM 99.7

Fairhope WABF-FM 92,1

Florence WI0I.-FM 107.3
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WHITE'S

[RADI©
EOG

Location Cc.L Mc
Gadsden WIBY-FM 103.7
Homewood WILN 104.7
Huntsvilie WAHR 99.1
WNDA 92.9
Jackson WHOD-FM {04.9
Mobile WKRG-FM 99.9
WMFC-FM 985
WLPR 96.1
Montgomery WFMI 98.9
WAIM 103.3
WHHY-FM 10t.9
Muscle Shoals WLAY-FM 105.5
Scottsboro WPJC-FM 98.3
Selma WHBB-FM 100.1
WHPD 100.1
Sylacauga WMLS-FM 98.3
Tuscumbia WVNA 100.8
Tuscaloosa WTBO-FM 95.7
hod *9{.7
WACT-FM 105.5
ALASKA
Anchorage KNIK 105.5
KBYR-FM 102.1
KHAR-FM 103.9
College KUAC 104.9
ARIZONA

Globe KWIB-FM 100.3
Mesa KBUZ.FM 104.7
KMND-FM 93.3
Phoenix KRFM 95.5
KFCA *"88.5
KITH 101.3
KOOL-FM 94.5
KNIX.FM 102.5
KOY-FM 92.5
KMEO 96.9
KTAR-FM 98.7
KYEW 93.3
KHEP-FM 101.5
Show Low KVWM 93.5
Tempe KUPD-FM 97.9
Tucson KF 99.5
KCEE-FM 96.1
KSOM 92.9
KVOA.FM 93.7

ARKANSAS
Blytheville KLCN-FM 96.1
Dardanelle KCAB-FM (02.3
El Dorado KRIL 99.3
) KELD-FM 1031
Fayetteville KFAY.-FM 92.1
KNWA 103.9
Ft. Smith KFPW-FM 94.9
KMAG 99.1
KTCS-FM 99.9
Harrison KHOZ-FM 102.9
Hot Springs KBHS-FM 96.7
KGUS 97.5
Jacksonville KGMR-FM 100.3
Jonesbero KBTM-FM 101.9
KA 91.9
KNEA-FM 107.9
Little Rock KARK 103.7
KMYO-FM 957
Mammoth Springs KAMS 103.9
Osceola KOSE-FM 98,1
Pine Bluff KOTN-FM 92.3
Siloam Springs KUOA-FM 105.7

CALIFORNIA
Akiah KLIL 943
Alameda KJAZ 92.7
Anaheim KEZR-FM 1959
Angwin KANG 88.1
Apple Valley KAVR-FM 102.3
Arecata KTO00 *90.5
Atherton KPEN 101.3
Auburn AFL 101.1
Avalon KBIG 104.3
Bakersfield ICERN-FM 94.1
KGEE-FM 97.5
KIFM  96.5
Berkeley KPFA 94.1
KPFB *389.3
KPAT-FM 102.9
Bijou KHUR 199.9
Bishop KiBS-FM 100.7
Carlsbad KARL-FM 959
Carmel KRML-FM 101.7
Claremont KSPC *88.7
Coachella KCHV-FM 93.7
Cajon KECR 93.3
Escondide IKOWN-FM  92.1
Fremont KFMR 104.9

112

Location

Fresno

Gardon Grove
Glendale

Hayward
Hemet
Inglewood

| La Canada

LaSierra
Lodi
Lompoe
Long Beach

Los Altos

Los Angeles

Los Banos
Los Gatos
Marysville
Merced
Modesto

Monterey
Newport Beach
Northridge
Oaktand
Oceanside
Ontario
Oxnard

Pacific Grove
Pasadena

Palm Springs
Redding
Redondo Beach
Redlands
Ridgecrest
Riverside

Sacramento

Salinas

San Bernardine

San Diego

San Fernando
San Francisco

Los Angeles-Avalon

C.L. Me. I Location C.L Mc. | Location C.L. Me.
KARM.FM 101.9 KBRG 105.3 WGTB *90.4
KCIB.FM 94.5[ KABL-FM 908.i WMAL-FM 107.3
KFRE.-FM 937 KKHI-FM 957 WOL.-FM 98.7
KMI-FM 97.9 San Jose KSJO-FM 02.3 WRC-FM 939

KXQR 1027 KRPM 98.5 WTOP-FM  96.3

KTBT 94.3 KSIS 90.7 WWOC-FM (01

KFMU  97.1 KPLX 108.5

KUTE 101.9 KEEN-FM 100.3 FLORIDA

KTUX 101.7 [ $an Luis Obisno KATY-FM  96.1 1
KHSJ-FM 105.5 SBY.FM 93.3 | Atlanlic Beach WKTZ-FM 96.1
KTYM-FM 103.9 San Mateo KCSM *90.9 AQB-FM 104.9

KUNF *88.9 KUFY 107.7 | Belle Glade WSWN-FM 93.5

KSDA *89.7 | San Rafael KTIM 100.9 | Boca Ratan WWOG 99.9
KCVR-FM 97.7 | Santa Ana KWIZ-FM 96.7 | Bradenton WBRD-FM 103.3
KLOM-FM 92.7 KY 106.3 | Clear Water WTAN-FM 95.7

KJLH 102.3 | Santa Barbara KCSB-FM 9{.1 | Cocoa WEZY-FM 49.3

KLON *88.1 KDB-Fm 93.7 Cocoa Beach WXBR 101.1

KNOB 97.9 KMUZ 103.3| WRKT-FM 104.3

KPGM 97.7 KTMS 97.5 | Coral Gables WVCG-FM (05.1

KFJC 88.7 | Santa Clara KSCU *90.1 | Crestview WAAZ-FM 104.9
KABC-FM 95.5 KREP 1057 | Daytona Beach WNDB-FM 94.5

KBB1 107.5 | Santa Cruz KSCO-FM 99.{ . _WMFJ-FM 101.9

KBCA 105.1 | Santa Maria KXFM 99.1 | De Funiak Springs

KBMS 105.9 KSMA-FM 102.5 WZEP-FM 103.1

KCBH 98.7 | Santa Monica KCRW *89,9 | Fort Lauderdale WWIL-FM 103.5
KFAC-FM 92.3 KKSRF 103.1 WFLM 105.9
IKFOX-FM 100.3 | Sierra Madre MAX 107.1 WFTL-FM 106.7

KGLA *103.5 | Stanford KZSU *90.1 WMJR 100.7

KHJ 101.1| Stockton KUOP *91.3 | Ft. Meyers WINK-FM 96.9

KMET 94.7 KSTN-FM 107.3 . WMYR-FM 101.9

KMLA 100.3 G-FM 105.7 | Ft. Pierce WARN-FM 98.7
KNX-FM 93.1 | Tahoe Valley KTHO-FM 103.1 | Fl. Walton Beach

KPFK *80.7 | Thousand Oaks KNJO 92.7 . WFTW-FM 99.3
KPOL-FM 93.9| Torrance IKNHS *89.7 | Galnesville WRUF-FM *104.1

KRHM 102.7 | Tulare KDFR 106.7 | Jacksonville WIAX-FM 95|
KRKD-FM 96.3 KGEN-FM 94.9 WOIK-FM 99.1

KUSC *91.5] Tyriock K0SO 93.1 WIVY-FM 925

KXLU *89.1 | Twenty-Nine Palms WKTZ-FM 96.1

KHOF 99.5 KDHI-FM 057 | Key West WIKIZ-FM 92.5

Ukiah KI-FM 93.5 | Lakeland WVFM 94.1
KBIG-FM 104.3 | yventyra.Oxnard KVEN-FM 100.7 | Maitland WTLN-FM 953
KLBS-FM 95.9| yvisalla KONG-FM 92.9| Marianna WTOT-FM 100.9

KLGS 95.3 | walnut Creck KDFM 92.1 | Methourne WMMB-FM 102.3
<w:'§=R§|'31 lg?g West Covina KSGV 98.3 [ Miami WKATE;F'\Q ggg
) o . oodlan KATT 95.3 WGB .
|<$§E-FM |gg.3 w d 23 WIOD-FM 97.3
KTRB-FM 104.1 WTHS *91.7

KHFR 96.9 COLORADO WEDR 99.1

KOCM 103.1 | Boulder . KRNW 97.3 WWPB (01.5
KEDC-FM 88.5| Colorado Springs KRCC *91.5| Miami Beach WIKAT-FM 93.1

KAFE 98.1 KKFM 96.5 WAEZ-FM 949

KUDE 102.1 KSHS *90.5( WG0S 93.9

KOYA 93.5 KVOR-FM 92.9 | Milton WXBM-FM 102.3

KPMJ 104.7 KPIK-FM 94.3| Mt. Dora WHIY-FM 107.7
KMBY-FM 104.9 KRDO-FM 951 { Nanles WNFM 94.5

KPCS 89.3 KRYT-FM 101.9 | Ocala WMOP-FM 93.7
KPPC-FM 106.7 | Cortez KZFM  94.1 1 Okeechobee WLMC 103.1
KDES-FM 104.7 | Denver KFML-FM  98.5 Orlanda WDBO-FM 923

KCER 92.9 KLIR-FM 100.3 WHOO-FM 96.5

KKOP 93.5 KLZ-F™M 106.7 WIKIS-FM 100.3
KCAL-FM 96.7 KDEN-FM 99.5 wwas (05.1
KUOR-FM *80.1 KOA-FM 103.5 | Palm Beach WWOS-FM 97.9
KLOA-FM 105.5 KOSI-FM 101.1 WPBA-FM 107.1

KBBL 99.1 KTGM 105.1 | Panama Cily WMAI-FM 107.9
KACE-FM 92.7 KIMN-FM 955 WDLP-FM 925

KD 97.5 KBPI 105.9 | Pensacola WPEX-FM 94,1
KCRA-FM 96.1{ Ft. Colllns KCSU-FM *90.9 WCOA-FM 100.7

KERS *88.9 . KFMF 93.9 |St. Augustine WFOY-FM 97.7
KFBK-FM 96.9 | Grand Junction KKREX-FM 02.3 | St. Petersburg WGNB 101.5

KJML 106.5 | Lakewood KLAK-FM 107.7 WTCX 99.5

KEBR 100.5 | Longmount KLMO-FM 104.3 WPIN-FN 107.3

KH1Q 105.1 | Loveland KLOV-FM 102.3  Sarasota WYAK 102.5

KIML 953 | Manitou Springs KCMS-FM 102.7 WSPB-FM 106.3
KRA’I((S-F:\\: 35.3 Rocky Ford KAVI.FM 959 gehrinu WSEB mg.;

5 tuart WMCF 92.

|<xo|§\xg3 Igg.g CONNECTICUT Tallahasseo wr(;su.;m *91.5
) g . WBGM- 98.9
KSBW-FM 102.5 | Bridgenort whIZE 999 vampa WDAE-FM 100.7
KRSA-FM 100.7 el DRSS WEMI 94.9

ICERR 103.9 | Brookfteld WGHF 95.1 WFLA-FM 933

KVCR *91.9 | Danhury WLAD-FM 98.3 WPKM 104.7

KFMW 999 Da"'e"d WDRM  95.9 WUSF *89.7

KEBS *89.5 | Farlfel W%’ég 1014 | West Palm Beach  WPBF 107.9

KRCS 95,1 | Hamden w 2| Winter Haven WXKL 97.5
KOGO-FM 94.1 | Hartford VHEN 1959 | winter Park WPRK *91.5
IKFMB-FM 100.7 WIDIRCEM02tE wLOQ 10301

KFMX 96.5 WCCS-?@ 'ggg
I(Gl?“r# :8&:3 WRTC-FM 'asr.al GEORGlA

KILM 981 . WTIC.FM 96.5 Aibany WGPC-FM 104.5

KLRO 94.9 | Meriden wWBMI 957 wNZ 963

KPRI 106.5 | Middletown WESU 88.1 | Americus WDEC-FM 94.3

KSDS *88.3 | New Haven WNHC-FM  99.1 | Athens WGAU-FM 102.5

(BBW 102.9 WYBG-FM 94.3 WDOL-FM 104.7
KSDO-FM 103.7 | Norwalk WDRN 95.9  atlanta WABE *90.1

KSEA 97.3|Stamford WSTC-FM  96.7 WAVO-FM 94.9

KVFM 94.3| Storrs WHUS *90.5 WPLO-FM 103.3

KALW *91.7 | Waterbury WATR-FM 92.5 WGKA 92,

KBRG 105.3 WWCO-FM 104.1 wSB 98.5
KCBS-FM gs_gJWesmnrt WMMM 107.9 WLTA 99,7

KDFC 1021 Augusta WAUG 105.7

KEAR 97.3] DELAWARE . wBBQ 104.3

KFOG 104.5 | Brunswit WGIG 100.7
KERCLER 1001 | Oorer L whov-Em 07 WAEIEN 18]
KGO-FM 103.7 | WIBR 99,5 Canton WCH 105.5
KNBR-FM 99.7 | Carrotiton WLBB 102.3

KMPX l06.9‘ D c Columbus WRBL 102.9

KOIT 93.3 . wGBA 107.3

KPEN 101.3 | Washington WASH 97.1!Cornelia WCON 99.3
KRON-FM 96.5 WAMU.FM *88.5 | Dublin wXLI 92.7

KSFR 94.9 WFAN 100.3 | Gainesville WDUN 103.9

KXKX 88.5 WGAY 9¢ 97.1

KCma *90.3 WGMS-FM 103.5 | Griffin WKEU 99.9
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Location C.L. Mc.|Location C.L Mc.iLocah’on C.L.
Lagrange WLAG-FM 104.1 | Normal WGLT 91.7 | Wabash WSKS
Macon WMAZ-FM 89.1| Oak Park WOPA-FM 102.7 WKUZ
Manchester WFDR-FM 99.3) Olney WSEI-FM 92,9 Warsaw WRSW-FM
Marietta WBLE-FM 101.5| Ottawa wOLl 98.3[ Washington WFML
WKLS 96.1 Paris WPRS-FM 98.3| West Lafayette WBAA.FM
Milledgeville WMVG-FM 102.3| Park Forest WRHS *88.1 | Valparaiso WVUR-FM
Moulitrie WMTM-FM 93.9| Park Ridgo WMTH *88.5| Vincennes WAOV-FM
Newnan WCOH-FM 96.7| Pekin WSIV-FM 953
Perry WPGA-FM 180.9 Peoria WMB?A.ITSN: Igg.g IOWA
Rome WRGA-FM 102.3 )
WROM-FM 97.7 | Quincy WGEM-FM 1051 Ames . RRAE, X
Rossville WRIP-FM 105.5 WTAD.FM 99.5 aHantic K;,GM
Savannah WTOC-FM 94.1 | Robinson WTAY-FM 100.7| 200n€ KTCF
WEAS-FM 93.1 | Rockford ROK-FM 97.5| Gedar Falls = KT
Smyrna WICXT 941 ! Rock Isfand WHBF-FM 989 Ledar Raplds wvAvn'le
Swainsboro WIAT-FM 101.7 WVIK 90.9 (o Bl
Toccoa WLET.FM 106.1 | Skokie WRSV 983 | < Arion KROS.EM
Valdosta WGOV-FM 92.9| South Beloit WBEL-FM 103.1 | & ":0" SIB-FM
west Point WBMK-FM 100.9| Springfield wr;w(-rrg :gg; Draffe:gort '§~oc'rm
FM . )
HAWAII WVEM 1019 oo o LT =]
Streator wizz-Fm 97.7| Des Moines
Honolulu KAIM.-FM 955 3 00 i WGGM 95.0 KDMI-FM
HVH-EM 93.91 urbana WILL-FM *90.9 WHOZEN
KPOI-FM 97.5 : KFMG
KVOK *88.1 WEGILRI03 S KWDM
wan | Waukegan WEFA 102.3
KUOH *90.5  yio i WETN-EM *gg.1 | Dubuaue v'zg%?g-rm
s 88 -FM
IDAHO WA notke NIW 18811kt Dodge KWMT-FM
Woodstock WREK 105.5 lowa Cit KSU1
Boise KBOI-FM 97.9 B KXIC-FM
Idaho Falls K:(D(;-\l/"cll gzs.sl INDIANA lowavFa"s |I<(r'{:|(|;.;'|\\’|
Lewistol KOZE-FM 96.7 | Anderson WAFM 97.9] Mt. Vernon £
Moscutwn KUID *91.7| Bloomington WF1U *103.7| Muscatine KWPC-FM
Pocatello KBGL *88.7 WTTV.FM 92.3 | Newton UMW SR
Bluffton WCRD 100.1 | Oskaloosa KBOE-FM
ILLINOIS Columbus WCSI-FM 98.3 | Sioux City KDVR
Connersville ~ WCNB-FM 1003 KTFC
Afton WOKZ-FM 100.3| crawfordsville WN 106.3 | Spencer KICD-FM
Anna WRAJ-FM 927 E{khart WCMR-FM 104.7 | Storm Lake KAYL-FM
Arlington Heights WNWC 92.7 WTRC-FM 100,7 | Waterloo NWS.FM
Aurora WKKD-FM 95.9 WXAX 104.7 | KXEL-FM
& 0 WMJRB%-'F:M '|37|% Elwood WBMP 101.7 Waverly KWAR
oomington w - 5 i Y-FM 104.]
Carbondate wroSIU *91:9 Ebansville O L KANSAS
armi - . WPSR  90.7 i
Centratia WCNT-FM 95.3| WVHR| 105.3 Baldwing KNBU
£ Dodge City IKGNO-FM
Champaign WOWS-FM 97.5| Fort Wayne WPTH 95.1 | Emporia KSTE
WLRW-FM 94.5 WKIG-FM 97.3 K
. KVOE-FM
Chagleston EIC-EM 921 | Franklin WFC! *89.3 | Garden City ~ KUPK-FM
Chicago BBM-.FM 96.3 wi 95.9 | Junction City  KJCK-FM
WBEZ *91.5 | Frankfort WILO-FM 99.7 | Kansas City KCFC
WCLM |0|<9| Gary WGVE *88.1 KCKN-FM
WLSEM 947/ Goshen WGCS al.1| Larned KANS-FM
WOHF  95.5| Greencastlo WGRE *91.7| Lawrence KANU
WEBH 93.9| WXTA 04.3 KLWN-FN
WEFM  99.5] Greenfield WSMJ 99.5| 1 eavenworth KCLO-FM
WSDM  97.9 Greenshurg WTRE-FM 107.3 | manhattan KSOB-FM
WFMF 100.3| Hammond WYCA 92.3| Newton "KIRG-FM
WNUS-FM 107.5| yartiord City WHCI *91.9| gytawa KTJO-FM
WFMT 98.7 WWHC 104.9 KOFO-FM
WKFM 1035 Hyuntington WVSH *91.9| parsons KPPS-FM
WMAQ-FM 1011 WHLT-FM 103.1 | pratt KWNS-FM
WMBI-FM 0.1 | 1pgianapolis ~ WAIC *104.5| Russell KRSL-FM
WIIEE 974 WBDG _90.9| Salina FM
WO TEmOS T WICR *88.7 | Seott City KFLA-FM
UL O] WISH-FM 107.9| Topeka op
Columbia WCBW [04.9 WAIV 105.7 ’ WIBW-FM
Crete WTAS 102.3 WFBM-FM 94.7 | wiehit KFH-FM
Decatur WSOY.-FM (02.9 WFMS 95.5 W KQTY
DeKalh WNIC *89.7 WGEE-FM 103.3 KMUW
. WLBK-FM 925 WIAN *90.1 KCBM-FM
glxodn W|xv9|\-/w |33|.; WIBC-FM 931
undee 103.9 | jasper ITZ-FM 104.7
E. st. Louls WBBR 1011 | |{endatlville, fnd, KENTUCKY
Effingham WCRA-FM 957 WAWK-FM 0633 Alhany WANY-FM
WELG 103.9 | Kokomo WFIKO 100.5/ Ashland, WCMI-FM
WRMN-FM 943 | WKMO 935! Beattyville Lic
Elgin WEPS *88.1/ Lafayette WASK-FM 105.3| Benton WCBL-FM
wmhes 18 AUER g7 MR
S - - .7 | Camphellsville -
Efmhurst WRSE-FM'887 | [3ganerort  WSAL.FM 1053 | Gentral City NES-FM
Eimwood Park WXFM 1059 madison WORX-FM 96.7 | Erlanger WKKY-FM
Evanston WEAW 105.1 | marfon WMRI-FM 106.9| Ft. Knox WSAC-FM
WNUR *88.7 WBST *90.7 | Fulton WFUL-FM
Fairfield WFIW.FM 104.9| michigan City WMCB-FM 95.9 | Georgetown WRVG
Flossinoor WHEFH *88.5 muncie WMUN 1041 | Glasgow WGGC
Freeport WELL-FM 985 WWHI *9i.5| Greenville WKYF-FM
Galeshurg WYKC-FM *88.1 | New Afbany WNAS *83.1 | Hazard WKIC-FM
Gien Ellyn WELF 107.1| New Castle WCTW-FM 102.5 | Henderson WSON-FM
Greenville WGRN *89.3 WYSN *81.1| Hopkinsville WHOP-FM
Harrishurg WEBQ-FM 999 North Vernon WOCH-FM 106. WKOF
Highland Park WEEF-FM 103.1| Peru WARU-FM 983/ Jamestown WIRS-FM
Jacksonville WLDS.FM 100.5 | Piainfield WIMK Qa.siLexinatnn WwBKY
WAJP 935 Plymouth WTCA-FM 94.3 WLAP-FM
Joliet WJOL-FM  96.7 | Princeton WRAY-FM 98.1| WVLK-FM
Kankakes WKAK-FM 99.9 Richmond WGLM 96.1 | Louisville WFPK
Kewanee WICEI-FM 921 WEC! *01.5] WFPL
Lansing WLNR-FM 106.3 | WKBV-FM 101.3 WHAS.FM
LaSalle WLPO-FM 99.3| Seymour wJoD 93.7 WKLO-FM
Lawrenceville WAKO-FM 103.1 | Shelhyville WSVL-FM 97.1 WLRS
Litehfield WSMI-FM 106. | South Bend WETL *91.9 WXEL
Loves Park WLUV.FM 96.7| WHME 103.1 | Madisonville WFMW.FM
Macomb WWKS *91.3 DU-FM 92.9 . WNGO-FM
) WKAI-FM 100.1 WPFR 102.7 | Manfordville WLOC-FM
Madison WGNU-FM 106.5 WIVA-FM 103.9| Maysville WFTM-FM
Mattoon WLBH-FM 96.9 WSBT-FM 101.5| Monticello WFLW-FM
Mendota WGLC-FM 100.9 T Haute WTHI-FM 99'9 Morehead WMOR-FM
Morris WRMI-FM 104.7 | 'erre Ha BOW.FM 1075 WMKY-FM
Morrison WMHS 9|.5| WEOWE 2| Owensboro WOMI-FM
Mt. Carmel S 94.9 WPFR 102.7 WVIS.FM
WVMC-FM 101.1] WVTS 100.7 | Paducah WPAD-FM
Mt. Vernon WMIX-FM 94.11 wiISU *89.7! WKYX-FM

OcToBER-NOVEMBER, 1966

Mc. | Location C.L. Mec.
*91.3 | Paintsville WSIP-FM 100.1
95.9 | Pikeville WPKE-FM 92,1
107.3 | Prestonburg WDOC-FM 95.5
106.5 | Russellville WRUS-FM 92,4
99.1 | St. Mathews WSTM (03.1
*80.3 | Somerset WSFC-FM 96.7
96.7 | whitesburg WTICW-FM 104.9
LOUISIANA
*90,.1 | Alexandria KALB-FM 96.9
103.7 | Baton Rouge WJIBO-FM 102.5
+99 3 | DeRidder DLA-FM 101.7
*gg. |1 | Hammond wT 10794
98.+ | Houma KCIL-FM 107.1
104.5 { Jennings KJEF-FM 92.7
96.9 | Lafayette KRVS-FM *88.3
96. | KPEL-FM 99.9
101.7 KSMB 94.5
103.7 | Lake Charles KPLC-FM 99.5
106.5 KIKS-FM 96.1
*88.1 | La Place WCKW 923
97.3 | Monroe KMLB-FM 104.1
100.3 KNOE-FM 101.9
94.9 KREB 106.1
93.3 | Mt. Vernon KRNL-FM 105.3
105.3 | Natchitoches KNOC.-FM 972.7
92.9 | New Orleans WBEH 89.3
94.5 WDSU-FM 105.3
91.7 WNNR-FM 97.1
100.9 WWOM-FM 985
953 WMMT 957
*gg.7 | Onelousas KSLO-Fm 107.4
99.7 | Ruston KRUS-FM 107.¢
95.9 | Shraveport KRMD-FM (011
1049 | KBCL-FM 96.5
d KWKH-FM 94.5
103.3 | Thibodaux KTIB-FM 106.3
107.7
101.5 MAINE
101.9 | Augusta WFAU-FM 101.3
105.7 | Bangor WABI-FM 97,1
89.1| Brunswick WBOR *91.1
| WCME-FM 98.9
Carihou WFST-FM 97.7
*88.9 | Ellsworth WDEA-FM 957
95.5 | Lewiston WCOU-FM 93.9
*88.7 WRIJR 8I1.5
104.9 | Orono WMEB-FM 91.9
97.3 | Poland Springs WMTW.FM 94.9
94.5  Portland WLOB-FM 97.9
98.1 WPOR-FM 101.9
94.1 WGAN-FM 102.9
96.7
%915 MARYLAND
953 | Annanolis WNAV-EM 991
“ao1 WANN_FM 107.9
- WXTC 107.9
*gz-? WAQE-FM 101.9
3811 Battimore WwBIC 91.5
xgi 1 | WCAO-FM [02.7
93| WCBM-FM 106.5
95.9 WFMM-FM 93.1
99.9 WRBS 95.1
- wSiD 923
Noois WBAL-FM 97.9
97.3 WITH-FM 104.3
100.3 WSID-FM 92.3
101.3 Bethesda wiMD 94.7
*go. 1 WHFS 1023
107.3 Bradbury Helghts WPGC 95.5
«3 | Catonsville. Md. wCBC 105.7
Cumberland WCUM-FM 102.9
Frederick WFMD-FM 899
106.3 | Frostburg WFRB-FM 105.3
93.7 | Glen Burnie WISZ-FM 959
102.3 | Hagerstown WIEJ-FM 104.7
102.3 WARK-FM 106.9
g6.7 | Halfway WHAG-FM 96.7
103.9 | Havre de Grace WASA-FM 103.7
1019 | Dakland WBUZ 955
100.9 | Salishury WBOC-FM 943
105.5 | Tacoma Park WGTS-FM *91.9
104.9 | waldorf SMD-FM 104.1
#gq. 4 | Westminster WTTR-FM 100.7
o MASSACHUSETTS
101.1 | Amherst WAMF *88.1
89.5 WFCR *88.5
98.7 WMUA *91.|
100.3 | Andover WPAA 91.7
103.1 | Boston WBUR *90.9
*91.3 WBCN 104.1
94.5 WBZ-FM 106.7
92.9 WCOP-FM 100.7
291.9 WEE!I-FM 1033
89.3 WERS *88.9
97.5 WHDH-FM 94,5
99.7 WRKO-FM 98.5
102.3 WXHR-FM 96.9
103.9 | Brockton WBET-FM 97.7
93.9 | Brookline WBOS.FM 92.9
94.7 | Cambridge WGBH.FM *89.7
102.3 WHRB-FM 853
95.9 | WTBS 88.1
101.7 | Fitchburg WBNE-FM (04.5
92.1 | Framingham WKOX.-FM [05.7
91.1 | Gloucester WVCA-FM 1049
92.5 | Greenfield WHAI-FM 0933
96.1 | Haverhitl WHAV-FM 925
96.9 [ Hyannis WKOD-FM 106.1
93.3 WBRK-FM 101.7
113



Iono—Hm oI
orIZZIEECH
monn
<M==

£fro
mr??i
MM AMZ2AT T MMM

—09 _«< oo
iimxzfc%io?p
nm5Tmnenn®
2c2zl 22T ETZIIII=EZ

Ir . X=-0O_<m™
Ozoffaxnice
it e Ris:

,_
P e S Y

e EMzEZpz2EImI 2222

-~

@
BoBeOS Sowm

»
POL<E
1 .'ﬂ.o

Zp»
MnMMTMMET

=
Zo
u

-
2

EZoqIT2ZTZZETT

=

mr o> D<
F7zTmp=T7cNMnxz T
—-<Z202xm<=Ex

[2]

z
3eo

.,,
=

Zpom2

Mec.

*89.7
*89.3
1045

88.7
106.1

cwwo
T O oo

b

=1 o=
=SS
i

~

©
W= = = e — WD e D —

PESwEEaESSNESHNe

*

WODODR LWL L

WABZ-FM 100.9
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WHITE'S Location C.L. Mec. | Location C.L, Mc. | Location
WSAM-FM 98,4 | Kearney-Holdrege ' Canton
Dl \ D (& Spring Arhor WSAE*89.3 KRNY-FM 98.9 | Central Square
NALAM /L i WSTR-FM 103.) | Lexington KRUN-FM 93,1 |Cherry Vallay
i ~ Traverse Cily WLDR-FM 101.9 | Lincoin KFMQ 95.3  Giinton
1 TCM-FM {03.5 KWHG 102.7 | Gorning
O (.; wpP 91.5 | Dmaha KQAL-FM 94.3|Corilalm
J WEMU *88.1 KFAB-FM 99.9 | Denew
KGBI-FM 100.7  DeRuyter
MINNESOTA K\Oﬂ\gu-‘;m g%; Elmira
Location C.L. Mec. <L'|<1T¥3 'ggg KICN  96.1
! = -9 | Seottsbluft KNEW-FM 94.1 | Floral Park
La { Golden Valley KQRS-FM 925 G City.
awrence WCCM-FM 93.7 Mankato KMSO *90.5 arden City
Lowell WLLH-FM  494.5 KYSM-FM 103.5 NEVADA Elenesal .
s WLYM-EM 10171 Minneapolis-St. Paul Las Vegas KORK-FM g7, | empstea
Meriond I CLoC 01 DEAE] KTIS-FM 98.5 KRGN 1019
New Bedford WBSM-FM 97.3 KWFM 87 KLUG.Fm o983 | Hornelt
R ia WiRHEER L KNOF 953 KVEG.FM 2.3 | 'thaca
AT i WPBC-FM 101.3 | Reno KNEV 95,5
N. Attleboro WRLM 933 KSTP-FM 945 UNR
Northampton ~ WHMP-EM 993 LA e KUNR 88.1 el
pItneld Rk M 1007 WCTS-EN 1003 NEW HAMPSHIRE | """
Piymouth WPLM-FM  99.1 WNUI-FM 931 Berlin WMOU-FM 103.7 | Johnstown v
SHadley WMHC *88.5| pod wing KCUE-FM 105.5 | Claremont WTSV-FM 106.1 |}
Springfield WHYN-FM 93.] WPBC.FM 1013 | Durham WUNH *90.3 | Kingston WG
wSCB *88.9 K ROC-FM 106.9 | Exeter WPEA “88.1 t?l:('frlSuccess wV
WMAS-FM  94.7 KNXR 97.5 | Laconia WLNH-FM 983 | Iborly Wy
Tounton WRLM 97.3 Cloud KFAM-FM 104.7 | Keene WKNE-FM 103.7 Mn'liildoln{l;w:’t Y
Waltham WORB-EM 102.5/ 5" Louis Park KRSI-EM 104 { | Manchester WKBR-FM 957 | p 0K
W. Yarmouth WOCB-FM 94.9 5 KWLM.FM 1055 WGIR-FM 1011 | Mt Kisco
el g todin WCEM *91.3 KWOA-FM 95| Mt. Washington WMTW-FN 949 W
inchester WHSR-FM *91.9 1| Nashua WOTW-FM 106.9| New Rochelle  wv
Worcester V&IAS?%g '31? MISSISSIPPI Portsmouth WHEB-FM 1003 | New York WA
wC
WVMI-FM 106.3
MICHIGAN ol B NEW JERSEY WE
i Greenwood WSWG 99.1 | Asbury Park WILK-FM 943
faian R f WROA-FM 107.1 WHTG-FM 1055 wiH
Alpena WHSEB 107.7| Hattiesburg WHSY-FM 104.5 | Atlantic City WFPG-FM 96.9 WL
WATZ-FM 935 el e S (T
g?;“fza%ﬁ';k SR '.?,%3 WWHO 94.7 | Bridgeton WSNJ-FM 107.7 e
A s WUOM 917! Kosciuska WKOZ-FM 105.1 | Camden WKDN-FM {06.9 Wi
Bay City WBCM-FM  96.1 WNSL-FM {00.3 | Dover WDHA-FM 105.5
WNEM-FM 102.5| Louisville WLSM.FM 107§ | E. Orange WFMU *91.4 w
Benton Hrbr. WHFB-FM 90.9 VMM REEBRI R Eatontown G RTR06E WP
Birmingham WHFE| 94.7| Moss Paint WACY-FM 104.9 | Franklin WLVP 102.3 wa
Charlotte WCER-FM 92.7 WNAT-FM 95.1 | Franklin Lakes WRRH 887
Ghetoyigan WCBY-FM 105.1| New Albany WNAU-FM 103.5 | Glassboro WGLS-FM *89.7
Coldwater WTVB-FM 983 | Pascagoula WPMP-FM 99.1 | Hackettstown WNTI *31.9 Niagara Falls WH
3| Poularvitle WRPM-FM 107.9 | Hanover WHPH *30.3 f
Dearborn WI(NR-FM.I00.3 WSEL.FM 96.7 | Lang Branch WRLB 107.1 Norwich wC
el WDETCHML019 WELO.FM 98.5] Millvills WMVB-FM o7.3(Dlean | Wit
WCHD 105.9 | Vicksburg wamyv 987 | Newark WHBL 1059 | Prattshurg WE
WDTM 106.7 WimME 347 | Patchogue ALl
WABX 995 MISSOURI e A WP
\y(?gla |ggg 1 KBFL 91.3| New Brunswk. WCTC-FM 98.3 sg:ks:,"" YNLT
WIBK.FM 93¢ Cane Girardeau KZYM-FM 102.9| paterson WPAT-EM 931 | b shkl . ]
WMUZ 1034 | Carrollton KAOL-FM 101.1 | princeton W 1033 | oughkeepsie WE
WGPR 976 KFUO-FM 99.1 | Req Bank WFHA-FM 1063 | g a W
WIR-FM 963 KWWC-FM  90.5 | South Orange WSOU *89.5 | hiverhea WAPC
WOMC-EM 1043 | Crestwood KSHE 94.7 | Trenton WBUD-FM 1015 | Rochester
WORS-EM 101 | EI Dorads Springs WTO0A 97.5 148
iR el KESM-FM 101.7 WTSR *89.7
WWJI-FM 97.1 Houston KBTC-FM 99.3 WTTM-FM 94.5
WXYZ-FM 100 1 WMBH-FM  96.1 | wildwood WCMC-FM 100.7
WCAR-EM 9213 KSYN 92.5 | 7arephath WAWZ-FM 99,1
B iarisin WIKAR-FM *90.5/ !<ansas City KCMO-FM 94.9
2 9 P - KBEY 104.3
WSWM 99| KTSR *90.1 NEW MEXICO Schenectady
- LA WDAF-FM 1021 | Alamogordo KXX1 94.3 | South Bristol
0 i KCMK 93.3| Albuguerque KANW *89.1 | Springville
G Ze HMBLOZS KCUR-FM *89.3 KBNM 995 | Syracuse
MR E g KMBC-FM 99.7 | KDEF-FM 94,1
Grand Raplds WFUR-FM 102.9 KPRS.FM 103.3 KRST 92.3
WCRVEM 808 KXTR 6.5 KHEM 963
RN 0T KBOA-FM 989 KOAT-FM 1003 | Tro¥
WOOD-FM 105.7 ('s)|05nne Beach KRMS-FM 935 KOB-FM 93.3|,..
WVGA-FM 104.1 | Peint Lookout KSO0Z *88.1 | Clovis KTQM-FM 999 | Stica feld
WXTO.FM 97.9| Poplar Biuff  KWOC-FM 94.5 | Hobhs KHOB-FM 957 | W ol1ersiisn
awenthLal KCLU-FM 984.3| Los Alamos  KRSN.FM 98,5 | White Plains
Greenville, Mich 3 - KMSM *88.5 | Lovington KLEA-FM 101.7
: "WPLB-F 107.3] St Joseph KUSN-FM 105.1 | Mountain Park KMFM 97.9| NORTH CAROLINA
Hancock WMPL-FM 935 Louis KCFM 93.7 | Roswell KBIM-FM 949
A »gq KACO 107.7 | Santa Fe KSNM 955 | Albemarle
Hightand Pk. WIHIERESER KADI 96.5 | Taos KKIT.FM 993 | Asheboro
gcliand WA G WAMV-EM 101.t | University Park KRWG *9(.7 | Asheville
WHTC-FM  96.1 WIL.FM 923 Bridgeton
Houghton Lake WIJGS 98.5 KéLH *g1.5 NEW YORK Burlington
Interlochen WGYA -wa.vl KSTLOFM 98,1
WIAA 89.7 KRED 106.9 | Albany WAMC *90.3 | Black Mountain
Jackson v‘v‘ﬁlﬁ'&'«?’ﬂ l?]‘(‘i.llis KSIS-FM 921 WHRL 103.1 Bnr?aw
- b i E Auburn WMBO-FM 106.9 | Burlington-Graham
Kalamazoo wWMUK 102.( | Sprinefietd KT%%leﬁé Babylon WTEM 103, B
) WSEO-FM 106.5 KLPW-FM 1017 WGSM-FM 943 [ Chapel Hill
Lansing WAM-EM 975 waynesvilte KF 97.7 WGU-FM 102.3 | Charlotto
- b i ; Binghamton WNBF-FM 981
L WJF,"; logj‘west Plains KWPM-FM 939 ¢ WRW 905
arquette WNM 90.1 WKOP-FM 99.1(

. WDMIJ-FM 95.7 MONTANA Brooklyn WNYE *91.5|Clingman's Pk.
Midtand WOADC-FM  99.7| Belgrade KGVW-EM  96.7 | Brookville WCWP *88.1 | Clinton WR
Mount Clemens WBRB-FM l02-7[ i KURL-FM 97.1| Buffalo WBEN-FM 102.5 | Concord WE
Maount Pleasant wWCMU “90. KBHF 93.7 WDCX 99.5 | Durham wD
Muskegon WFFNM 106.9| Great Falls KOPR-FM 106.3 WBFO *88.7 wSs
Oak Park WLDM 95.5| Missoula KUFM *88.1 WBUF 93.3 | Elkin wi
gwass: wOAvI:i;T :og.g GWEF?I\? 34.5 Fayetteville WE
etoskey 98. WGR- 6.9 | Forest City w

WMBN-FM 96.7 | NEBRASKA WTSL-FM 1033 WA

Port Huron WHLS.FM 107.1| Beatrice KWBE-FM 92,9 WWOL-FM 104.1 | Franklin WF

Royal Oak WOAK *89.3 | Columbus KISK-FM 1011 WYSL-FM 103.3 | Gastonia WG
WOMC 104.3 Hastings KICS-FM 93.5 WDIF 96.1 | Goldsbero
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