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Be creative -and thrifty too!

Save up to 50% with EICO Kits and Wired.

EICO supports your sense of

achievement with no-compromise
engineering, finest parts, dramatic

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

driver, soldering iron. Three million

TEST EQUIPMENT

Model 232 Peak-to-Peak VIVM. A must for color
or B&W TV and industiial use. 7-non-skip ranges
on all 4 functions. With Uni-Probe. ® $29.95 kit,
$49.95 wired.

Vodel 460 wideband Direct-Coupled 5 0s
loscope. DC-4.5mc for color and B&W TV service
and lab use. Push-pull DG vertica! amp.. bal. or
unbal. input. Automatic syac limiter and amp.
$89.95 kit, $129.50 wired.

L 8%

Mode) 324 RF Signal Generator. 150kc to 43Smc
range. For IF-RF alignment and signal tracing of
TV, FM, AM, CB and mabile. Built.in and ext.
modutation. '$28.95 nit, $39.95 wired.

people, ages 8 to 89, have buiit EICO

kits. If you love to create, EICO is
for you. And if you want the best

buys in ready-to-use factory-

assembled equipment, again EICO

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

CITZENS BAND/ HAM RADIO

New Model 779 Sentinel 23 CB Teansceiver. 23-
channe| frequencCy synthesiter provides crystal.
controlled transmit and receive on a)l 23 chan-
nels. No additional crystals to buy ever! Features
inciude duai conversion, illuminated S/RF meter
adjustable squelch and noise limiter, TVI filter,
117VAC and 12VDC transistorized dual power
supply. Also serves as 3.5 wall P.A. system.
$169.95 wired.

-r:

- epet

New Model 212 Sentinel 12 Dual Conversion §-
watt CB Transceiver. Permits 12-channel crystal-
conirolled transmit and receive, plus 23-channel
tunable recelve. Incorporates adjustable squeich
& noise limiter, & sw tches for 3.5 watt P.A.
use. spotting, & Part I5 operation. Transistorized
12vDC & 117vAC Ot al powef supply. $99.95
wired only.

j ¢ =
&
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New Model 753 The one and only SSB/AM CW
Tri-Band Transceiver Kit. “The best ham trans.
ceiver buy for 1966°—Radic TV Experimenter
Magazine. 200 watts PEP on 80. 40 and 20
meters. Receiver offset tuning, built-in VOX, high
level dynamic ALC. Unequaled performance. fea-
urés and appearance. Sensationally priced at
$179.95 hit. $299.95 wired.

1945-1965: TWENTY YEARS OF LEADERSHIP IN CREA.{IVE ELECTRONICS

STEREOQ/HI-FI

New Model 3566 All Solid-State Automatic FM
MPX Stereo Tunec /Amplifier. *Very satisfactory
product, very attractive price”—Audio Magazine,
No tubes, not even nuvistors. Delivers 112 watts
IHF total to 4 ohms, 75 watts to 8 ohms. Com-
ptetely pre-wired and pre-aligned RF, (F and
MPX circuitry, pius plug-in transistor sockets,
$219.95 kit foptional walnut Cabinel $14.95);
$325.00 wired including walnut cabinet, UL
approved

Model ST70 70-Watt Integrated Stereo Amplifier.
Best buy of highest ranked sterec amplifiers
according to independent testing. $99.95 kit,
$149.95 wired. STA0 40-Watt Integrated Stereo
Amplifier, $79.95 kit, $129.95 wired. ST97 Match-
ing FM MPX Sterec Tuner, $89.95 kit; $139.95
wired.

FREE 1966 CATALOG

E1CO Electronic Instrument Co., Inc. RTV.2
131-01 39th Ave.. Flushing. N.Y. 11352

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

test equipment ham radio

stereo/hi-fi Citizens Band radio
Name
Address
City
State Zip.



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

ACTUAL MINIATURE VERSION
OF GIANT ELECTRONIC BRAINS

Fascinating new see-through m?_dcl computer

CLOSE-UP!
FREE! FREE!

NCE BUYS

or PROFIT
ASTRONOMICAL HDQTS. U.S.A.

Keep Pace With the Space Age

Be rcady for the moon shots. See the inecredible wonders of the Uni-
verse. Choose from_ the world's largess selection of telescopes and
relat R { reflectors, refractors. panoramic,

SEND FOR GIANT 148

G"MP"
PAGE CATALO
sEE BELOW!

actually  solves pr
fundamentals.  Adds. subtracts, multiplies,
shifts, complements, carries. memorizes, counts,
® compurcs, sequences. Attractively colored. rigid
plastic parts casily asssembied. 12" x 314" x
a ncl. step-by-step sssembly diagrums,
82-page instryetion book eovering operation. computer lauguage
®inary system), programminyg, problems and 15 experiments.

Stock No. 70,683-HP. $5.98 Postpaid

=

Remove, Replace Retaining Rings Quickly with
NEW, LOW-COST SPANNER WRENCH

.?-.;___,&;,' Disassemble Lenses, Cameras, efc.

Top-quality tool. Ideal for repairing instru-
ments, optics. Excellent design, aluminum hex-
bodied tips slip into hex-hollowed arms and
lock secure—will not rotate. Fully adjustable
for %" to 7" diam. retaining rings, even greater
with longer bars. Adjustable legs permit extending tips from 1%” to
3” below spanner wrench body. Incl. P2 high-tensile steel hex bars
3%" 16. and 77 1g. (%" across flats) ; 3 pairs general purpose tips—
two .025” thick fat tips. two .062” thick flat tips, and two .062"
diam. pin-type tips. Or make your own specisl purpose tips from simple
7/327 Allen wrenches.
Stack No. 70,751-HP. .

BARGAIN PRICE—WAR SURPLUS
COLLIMATOR AND INFINITE LIGHT SOURCE

Expensive surplus gun sight orlg. cost Gov't. about

$100. Was essentially a coilimator or. source of in-

finite light, Many uses for experimenters—re-

f search lubs. Contains ring and dot reticle, 27

achromatic lens, silvered reflector bulb, 33 7x2

F reflector glass plate., Bulb oy 14V
= - be converted to 110V or inexp

are availuble. Convenient holes for easy wmounting

unit meas. 6% "x57”x23 7

Stock No. 70,774-HP. . . s

1680V Transtormer for Light Source.

Stock No. 60,521-HP. . oo

$12.50 Postpaid

sive transformers
Sturdily built

cseeees. .$99.95 Postpald

$3.75 Postpaid

‘FISH' WITH A WAR SURPLUS MAGNET

Go Treasure Hunting on the Bottom

Great idea! Fascinating fun and sometimes tre-
mendously profitable! Tie a_ line to our S5.1b. Magnet—
drop it overboard in bay, river. lake or ocean. Troll it 15
along the bo r “‘treasure’’ haul can be outboard
motors, anchore, fishing tackle, all kinds of metal valy.
8bles. 5.1b. Magnet iy war surplus—Alnico V Type Gov't.
Coet. $50. Lifts over 150 Ibs. on land—much greater
weights under water. Order Dow and oy this new sport.
Stock No. 70,571.HP 5 Ib, Magnet. oA -$12.50 Postpald
Stock No. 70,570.HP 31, Ib. Lifts 40 hs. .$8.75 Postpaid
Stock No. 85.152.HP 5 ib. siza, lifts 350 Ib $33.60 FOB

RUGGED, LOW.PRICED
EXPERIMENTAL ELECTRO-MAGNET
Hobbyists, instructors and industrial lsb men
will this well-bullt Electro-Magnet inval-
uible. Demonstrate principles of ciecro-mag.
petism. Actuslly lifts 100 | when powered
8 single l{'ﬁv flashlight battery. Easil
deactivated. Includes instructions for @ exper!
moubts—lifting power, magnetic flux and mag.
netomotive force. alr gap, area of contact,

retentivity and field conft ion. Unit inel

magnetl and yoke nssemhfy, battery holder, leads, clips and eyeboits
Steel core and yoke precision ground for max. flatness. About 214"
dia. x 414” 1g. wWt. 2 lbs.

Stock No. 60,435-HP...................$10.00 Postpaid

b -

Bargains Galore! Hours of Fun! Only $5
NEW POPULAR SCIENCE FUN CHEST

Here are Edmund’s 9 top selling science toys
and curiosities In one fascinating, low-cost
package. Perfect gift item. Amuse and delight
young and old for hours on end. Educational
too! Teach basic sclence principles in a won-
derful new fun way. Incl.: Solar Radiometer—
spins at 3,000 1; Albert the Bobbing Bird—
runs continuously on thermal energy: Amazing
Sealed Mercury Puzzle; Five 2-sided Ceramic
Magnets: Big 31,7 Bumning Glass in Zip-Li

Poly Bag: Magnetic Doggie and Spinning Bnﬂ
—bull spins as dog approaches; Diffraction
Grating Rainbow Viewer; PIK-UP Ring (with Edmund TAK);
Popular booklet. ‘“‘Astronomy and You.” All in die-cut storage
box with complete instructions.

Stock No, 70,787-HP

$5.00 Postpaid
NI

SCIENTIFIC CO.,BARRINGTON, N. J.
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range of r
terrestrial, spotting, ete.. ra-ngrnw frors advanced precision instru-
ments to inexpensive, build-your.own kits. Every accessory imagin-
able. Drives, Mounts, finders. mirror:, eyepleces, lenses, fiters.
equipment for astro-photography. charis. maps. models. slides, study
aids and classroom heips. Write for Free giant cataiog **HP*,

Sce the Stars, Moon, Planets Close Up!
3” ASTRONOMICAL REFLECTING TELESCOPE
60 to 180 Power—Famous Mt. Patomar Typel! An Unusual Buy!
Assenbled—Ready to use! You'll

- sce the Rings of Saturn, the fasel-

A nating planet. Mars, huge craters

~ on tim Moon, Phases of Venus,
- w Star €lusters. Moons of Jupiter in

detall. Galaxies! Equatorial mount
with lock on both axes. Aluminjzed
and otercoated 3” diameter high-
speed 1/10 mirror. Telescone comes
equipped with 4 860X eyepiece and
8 monunted Bariow Lens, giving
you 6D to 180 ver. Low-cost
accessary eyepiece agvalluble for
higher powers. An Optical Finder
Teleseope. always so essentlal, {g
also included. Sturdy. hardwood,
t portabie tripod. FREE with Scope:
~Vaiuable STAR CHART plus 272 pake “HANDBOOK OF HEAV-
ENS” plus “HOW TO USE YOUR TELESCOPE” BOOK.

Stock No. 85,050-HP...................$29.95 Postpald

415" Reflecting Te cope—up to 225 Power
Stock No. 85,108-HP. . ., . . ... A cei-...$79.50 F.0.8.

SUPERB 6” REFLECTOP TELESCOPE
Up to 576 Power. Equatorial mount apd Pedestal Base.
Stock No. 8S.086-MP. . . ............ . ....$199.50 F.0.B.

k= MAKE YOUR OWN POWERFUL
. ca ASTRONOMICAL TELESCOPE
e 0w,
\J\-/ ".’

Grind Your Own Astronomical Mirror
Kits contain mirror blank. tool, abru-
sivex, diagonal mirror and eyeplece
lenses. You bulld instruments ranging
in value from $75.00 to hundreds of

dollars.
Stock No. Diam. Mirror Thickness Price
70,003-HP 4" /g1t $ 7.50 ppd.
70.004-HP (- 14 w 11.95 ppd.
70,005-HP 8” 1347 19.50 ppd.
70,006-HP 107 13/,m 30.75 )p f.0.b.
70.007-HP 12Y,” 2" 59.95 { Barrington

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

o Unparallelad Value
For the first time & 6-velt, light-weight nickel-cadmium
battery in stainless steel. straD type casing. 4-amp hour
capacity. Almost unlimited life—thousands of discharge-
charge cycles with minute deterioration—charges fully
in approx. | hr. with Edmund charger kit. Just a few
drops of water per year provide full maintenance. Hun-
dreds of uses for hobbyists. amateur photographers,
campers, model builders, ete. Unequalled for recharge~
able lanterns ; cycle scooters, and boat lights; portable fiyorescont and
ultra-violet lights; electronic flash units. Battery requires minimum
of electrolyte; is sealed to prevent loss: delivers nearly 100% of
output at below freezing temperatures compared to 50% by lead-actd
batteries. No corrostve fumes under any stage of recharge, Can't be
damaged by accidenta) charge in reverse {but not recommended). Stud
type terminals on iop 1% ” apart markea for polarity > 6/32 thread,
outs and lock-washers. 6"x2”x4”. Wi. Approx. 2 Ibs, 12 ounces.
Stock No. 70,776.HP. » . .$15.00 Postpaid
CHARGER KIT FOR 6.VOLT BATTERY, Chuarges in sppros. 1 hr.
Bhuts off sutomatically. stiaches to Stock NoO. 70,766 battery case.
Includes transformer, ballast resistors, charger circuit board, mount-
ing hardware. 8-ft. cord. plug switch, assembly instructions
Stock No. 70,807-HP ve...$58.00 Postpaid

ONE 1.2 VOLT NICKEL.CADMIUM CELL
Stock No. 40,798-HP , . ceeee..$3.95 Postpald

MAIL COUPON for FREE CATALOG

EDMUND SCIENTIFIC CO.. Barringtom, N. J. r
Completely New 1966 Edition. 148 pages.
Nearly 4000 Unusual Bargaine.

Please rush Free G t Catalug-HP, !

Sy W)
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Cit¥.coveacconraace 20nC.os, State........ “‘E...':_



Cover Photo
by Don Lothrop

RADIO-TV

EXPERIMENTER

| |«
April-May 1966 . ' | s g--;l'z‘ E;
CONTENTS/INDEX | o .. 'g@ T §l§§
YrCover Highlights lglgg'séglzg
Pasitive Feedback /Editorial......... s« | | o] | |*
EERigs &Rigmartﬁ—..z.-i;._._.._l?;_o [ || | I_ 1
Eo_ok'ngr—k—_—___—_lﬁ\ol I He
New Products. ... ................. 18| ol | lo| e
7 Six-Meter Solid-State Transmitter. 29 |efeel | | |
414 Countries on Your Table Radio..37 o | o | | o | |
s e A R P
P—u.tting the Buzz;n FII;_ —_—42:0 f |T|—I_ | N
v T-Bird Turn Indicator............ a) |e o | | | |
Pprrrrmrrwa—C Y I 1Y I O I
It Can Be Done—Allen B, DuMont._52| o | | | | || |
- Integrated-Circuit Preamp........ 56 : . :I__!_‘_ || _
Propagation Forecast............... 62 0 0| |of \ |
-Listen to the New Breed/VHE. . 63| o I.—: 'ﬂ_lw; !-l— o]
%Elfﬂ:mithtit _Keyei ...... 69| o ‘_ ® E l { ]| |
v Lab Check—N_orelf:o Rﬁrb Mi.ke.nl ‘| ol Y ||
SquintTintHint............_._._.....'lzi : 5 | 1] |
L« Transi-Match for Mikes.......... nl e °i .1 o ‘
«;;LabCheck—Harman Kardon SC-440.'I'II-:‘ ol | o |—_ :
Nﬁghty Stereo Midget Head—siaz._.._..lg—.l ° I :::}: _. |
Binary Switching Capacitance Decade.83| | o | o e
{;’White's IliadioL_wg_—_BE!-(i}?stjianfi;_.9__1{.o! I H ,_I .|
+Short-Wave Listings....... LT M3lel | |of | |

Additional Short Subjects on 21, 22, 28 and 72.

NOW THERE ARE 76 RADIO
SHACKS COAST TO COAST!

ARIZONA
PHOENIX — 3905 East Thomas Rd.

CALIFORNIA
M — 507 East Katella Ave.
BAKERSFIELD — 1308 (9th St.
A BRA — I511 West Whittler Blvd.
LONG BEACH — 3976 Atlantie Avs.
LOS ANGELES:
Downey — Stonewood Shop. Ctr.
Ladera Shopping Center — 5305 Centinela Ave.
Mlsslon Hills — 10919 Sepulveda Blvd.

Reseda — (9389 Vletory at Tampa ,
Torrance — 22519 Hawthorne Blvd.
West Covina — 2516 East Workman Ave.
West L. A. — Pleo Blvd. at Overland
OAKLAND (San Leandro) — Bay Falr Shop. Ctr.
SACRAMENTO — 600 Fulton Ave.
SAN DIEGO (Ls Mesa) — Grossmont Shop. Ctr.
SANTA ANA — Bristol Plaza Shop. Ctr. Y
1 COLORADO L

DENVER —.798 South Santa Fe

TONNECTICUT
AMDEN — Hamden Mart. Sho:. Ctr.
ANCHESTER — Manchester Shop. Parkade
EN — 92 York St.
DON — New London Shop. Ctr.
D — 29 High Rldge Rd.
TFORD — 39 So. Main St.

ILLINOIS
CHICAGO — Evergreen Plaza ot 95th St.

MAINE
PORTLAND — Pline Tres Shop. Ctr.
MARYLAND
LANGLEY PARK — Hampshire-Langley Ctr.
MASSACHUSETTS

BOSTON:
167 Washington St.
894 Washington St
110 Federal St.
BRAINTREE — South Shore Plaza
BROCKTON — Westgate Mall
BROOKLINE — 730 Commonwealth Ave.
BRIDGE — Fresh Pond Shop. Ctr.
MINGHAM — Shoppers’ World
— Central Shop. Plaza
— N, E. Shop. Ctr.
FIELD — 1182 Main St.
PRINGF|ELD ~— Century Shop. Ctr.

MINNESOTA
ST. PAUL — 473 North Enelling

MISSOURI
8T. LDUIS — 1125 Plne St. (Walter Ashe Div.)
NEW HAMPSHIRE
MANCHESTER — 1247 Elm St.
NEW MEXICO
ALBUQUERQUE — 6315 Lomas, N. E.
NEW YORK
AMTON (Vestal) —Vestal 8hop. Plaza
L0 (Clarenee) — Transitown Shop. Ctr.
YORK — 1128 Ave, of the Amerieas
NECTADY (Rotterdam) — Shoporama Ctr.
YRACUSE — 3057 Erle Bivd. East

OHIO
CINCINNATI — 852 Swifton Ctr.
OKLAHOMA

OKLAHOMA CITY — Mayfalr Shop. Ctr. .
TULSA — 2730 South Harvard

OREGON
PORTLAND — 1928 N.E. 42nd St
PENNSYLVANIA
PHILADELPHIA:
2327G Cottman Ave., Roosevelt Mall
1128 Walnut 8t. r
RHODE ISLAND
CRANSTON — 1301 Reservolr Ave.
EAST PROVIDENCE — Shoppers’ Town

J((

TEXAS
— 2910 North First St.
— Colllng at Park

ILE
Row
Elizabeth St.

NE
LINGTON

o NSSVILLE—BU s. E.
601 Main St.

w
L‘A
Medalilon Center
125 wynnewood Villiage
Plymouth Park Shop. Ctr.
FORT WORTH:
1515 So. University Dr.
900 East BerrJ St.
3524 Denton Highway
2818 West 7th St.
HOUSTON:
8458 Gulf Freewa
322 Northiine Maii
Bellaire — 4759 Blssonnet
SAN ANTONIO — 150 Wonderiand Shop. Ctr.
SHERMAN — 1620 Highway 75 North
WACO — 1016 Austin Ave.

om»>

8
R
R
A

]

VIRGINIA
ARLINGTON — Washington-Les Shop. Ctr.

WASHINGTON
SEATTLE:

2028 Third Ave.
837 N. E. 110th St.

Rap1o-TV EXPERIMENTER



FREE: “5oect soox ‘™

SURPRISE PAKS With Purchases ij‘.?j‘o_l_’ More

At a fraction of thelr cost — = ~

WHILE THEY LAST! All types, -
o UBBS 73]

all kinds — semriconductors
(tested & untested), buy nowl

o
. “WNE R
, 60-pc Transistor ‘;QARO'“N;&".E. L
' Surprise Pak GUITAR AMP e

asa sy

10w, 20w,
50W transis-
tors plus subminiature types.

2 4 . 2,98

298 NPN's, PNP's

SOLID-STATE MODULES

loo-pc Semiconductor @& Wireless Phono Oscillator Module: designed 1o play your phonograph,
= directly through a radio without connecting wires. 27-257 .... 4.95

Grab Pak !
Intercom Amplifier Module: custom-build a modern, convenient inter-
98 e BN com system for your home or office, 27-254 ................. 4.95
’ 0 C) ‘‘Baby-Sitter'* Amplifier Module: gives real peace of mind; even lets
%_sg.t.:*%asz 519883 you monitor sound of baby's breathing. 27-256 ......... " .. 4.95
power transistors, top hats, du- () Phonograph Amplifier Module: designed for use with crystal or
al germaniums, efc. 27-037, 2.98 ceramic Cartridge. 2 watts peak power. 27261 .............. 4.95
Telephone Amplifier Module: permits ‘“group-listening’ a phone
Infra-Red ® conversation; talk with hands free. 27-260 P .g. to .. .p 4.95
5 F) Super High-Gain Amplifier Module: for use as a hearing aid i
-ﬁ)) Transducer Kit signal tracer, "eavesdropper”, etc. 27-251 . ........ I. g . .I. ' .a:(.jslg
G) Power Amplifier Module: the ideal amplifier to use with
’/ 198 ‘rlara?olic ge- microphones, paging systems, or as signgl treacer. 27-25:IWI. ¢ ‘t'un:rsss,
lector, 3" Guitar Amplifier Module: can be used with guitars or any stringed
B i Bt 'gitgtzrgelt%ﬁ: G instrument. 2 watts peak power. 27-255 ... g ........... 4 = ‘t|"|n4g‘gs
S A e 1.98 AC Power Supply Module: converts 115 VAC to 6 VAC, 1 amp. Use
with rectifier-electronic filter (below). 27258 ................ 1.95
- Rectifier Rectifier-Electronic Filter Module: provides dual DC output from AC
,go Ps‘u::"'?szopuk power supply. 6 VDC; 24V max., 1 amp. 27-289 ....... e oMy les
Optional Access :
98 Less than 4¢ ea. c e = _‘orlei ‘_for Modales Above
Includes top ok No.(_ — 7Ee_scr1’p0|_on_ _K—=y Letters
hats, ep(jques. ;;::220 }‘cégpséic'l; Antenna T E°;:
197033 . 1.98 27-1437 Battery hotder (3" o) A 24
etc. A great buy! 27033 1. 23006 &V Lantern Batiery V"o s c oA 25
10-pc Power e _:C'!;WEE" Supply 8 C. 0 E & N 195
. - ectifier-Elect i B e 2 .
Transistor Pak I 401203 «*“Sociiens (3 reoniien) B.C.D,E G H 395
Asstia 10120 || 221383 4pot” Swiveh 5 1.99
198 watt, 50 watt gg-gfg 390\2 'Con:rolsw 'Siviuh g -;:
sizes; germa- = A xtenston Specker ki
nium, sillcon W 27-1264 100y, Speaker Wire — € g
types. Asst. TO-3, -5, -8, -13 33-100  Lapel Microphone < 2.39
and TO-36 cases. 27-212 500K Control w/Switch C F 1.89
27036 ........ ... Net1.98 Ml 401213 8” Speoker B b 44
44-533  Telephone Pickup D, E G, F 3.99
marcwer» TWIN-PAKS 33-180  Headphone ‘§ >
23-468 : "
Popular PNP Typesj§ ;;-7¢, E:?.'.'?y’"u‘l‘i!}:."“ {7 powhel) 4
i 33-918  Dynamic Mi h
¢ 8 gNEfg;l (.:'f — 33-115  Contact Yy;;:mh‘:icc:gghone ﬁ
° y R === P ———
19 e CK722 Types [ N P N o O O DO N P S N (N PO PO PO AON N O 6O
B O Preose send FREE 1966 Radlo Shark Catalogl R/TV-4668

‘Exclusivel Ideal
l Please send me the modules and aceessories | have

for all audio applications. Base 3
incl. 27-031 ... 1.98 listed below. [J My order totsls $4.95, so include m
diFETRmS. | | ERgE Icopy|of )éour $2.00 SOI'giS:ate IE’Iectronlc Proj “
= ook. | enclose $___ ., whick includes 50¢ to ¢
| 10 NPN' & 15 PNP postage and handling anywhere in t‘le U.S.A. :
§ 25 for
b 198 For RF al)pt::ca- . ——
tians, switching, N .
v e ar ol Surpuss ame (please print) .
audio types. Replaqte hmnar\ey Street__ et
i i change. q
numbers without circui ‘8 ] City B _Stete

27-1516 .. ......acinon .9
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The famous
Model 1101 TUBE TESTER

NOW in 3 wire-
it-yourself
/

Model 1101K...Kit

onty S34%

Model 1101
wired ‘93

Mustrated step-by-step instructions make
the Model 1101 extremely easy to build

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

o Also tests all popular picture tubes

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

ELECTRONICS CORP.

Roslyn Road, Mineola, N.Y. 11501
than Exporting, 458 Broadway, N.Y.C. 10013
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reactor is safer than driving a car, taking
a railroad trip, swimming in the ocean or a
lake, or working in a factory. In the 22
years since atomic power was first harnessed,
only six men have died from nuclear radia-
tion in the United States. That averages out
to less than one-third person per year, com-
pared to an annual fatality rate of 40,000
for motor vehicles, 1,000 for railroads, 18,
000 for falls and 5,200 for drownings.

Basically, an atomic reactor works like any
old-fashioned power plant that burns fuel to

lt seems to me that operating a nuclear

heat water. The water makes steam, and the
steam turns a turbine generator to produce
electricity. There is one difference, instead
of oil, gas or coal, uranium is used as fuel,
making the boiler safer, cheaper, cleaner,
smaller and quieter than any other power
plant.

Because nuclear energy first burst upon
the public mind in the form of terrifying
bombs, any number of myths have developed
over the years. Nuclear plants cannot ex- *
plode even if all external controls fail. Over
the years, the Atomic Energy Commission
has conducted tests on experimental reactors
in remote places to check what happens when v
reactors are pushed beyond all safety limits.
Even then the reactor did not blow up like a
bomb but produced a low-level steam ex-
plosion, with almost all the radiation con-
tained inside the reactor building.

So it behooves us to think atomic when
power plants are proposed for new sites or
as replacements. One of the benefits we will
reap will be the elimination of soot and foul
gasses now belched into the air by present
day coal-burning electric power plants.

Give Credit Where Credit Is Due. Your
editor gets to read many company news-
papers and very often he spots interesting

~ The o;l;lab instrument you need
to complete Scott’s new 80

-watt

solid-state stereo amplifier kit

Scott’s new solid state amplifier kit is completely protected against transistor blow-

out. An ingenious

“Fail-Safe” circuit using an ordinary light bulb takes the load

off expensive silicon transistors when you first plug in your LK-60 . . . so, if you've

made a wiring error (almost impossible wi
new ideas from Scott: preassembled, fact

th this kit), no harm done!
ory-tested modular circuit boards; full-

Other bright

color instruction book; amazingly low price: $189.95 .
ite fi 1 heet: H. H. Scott, Inc., 111 Powdermill R g, M d, Mass. Export:
e ppeTTE e | SC O'T'T
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articles and items which he would like his
readers to see and read. One such item was a
very clever cartoon that you may have
spotted on page 12 of our January, 1966 is-
sue. This cartoon first appeared in a com-
pany newspaper, Pulse, published by Collins
Radio Company. Well, as you can guess,
your editor forgot to give credit to Pulse and
to the Collins company. So let me say,
“thank you,” and I promise never to do it
again.

Gotta Match, Buddy. A flame can be
used as an amplifier to produce intense
sound. Scientists at Stanford Research In-
stitute here have used such a pyroacoustic
loudspeaker to amplify a human voice to a
loudness many times over what is possible
with electrodynamic loudspeakers of the
same power. Loud sound generators are
needed, for instance, to test equipment ex-
posed to jet engine noise. An extremely loud
speaker also could be useful in disaster
situations.

According to theory, a flame should be
able to increase sonic energy from 10 to 100

TELEX

times. To verify the theory, a small proto-
type pyroacoustic loudspeaker was buiit. A
stream of combustible gas is modulated as it
passes through an opening formed by a metal
block and the diaphragm of a conventional
electromagnetic loudspeaker. The modulat-
ed gas stream expands through a throat and
passes through a wire mesh flame holder.

The variation of the flame caused by the
variations in gas flow gives differing mechan-
ical energy to the gas molecules of the com-
bustion products. Since large changes in
molecular motion follow those of the loud-
speaker, sound is amplified many times. The
gas can be any burnable mixture of hydro-
carbons and air. If this operation ever
worked its way into the hi-fi industry, music
lovers may end up using seltzer bottles as
volume controls.

Operator, Please. With smog filling the
air, industrial wastes polluting the streams,
and junkyards and billboards cluttering the
highways, trash is now littering up outer
space at a fast clip. Just call Dial-A-Satellite.

Operated by the Smithsonian Astrophysi-
cal Observatory near Boston, Dial-A-Satellite
consists of two automatic phone-answering
machines, one in Boston and one in Wash-

...for the ultimate in private listening

1 >
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Aircraft COMMUN|CAT|0NS
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Mobile Communications charactenistics proved superior
1 by test « Standard equipment
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Industrial Communications + Carbon noise-cancelling type
k also available. Both types FAA
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are available. Write for descriptive literature today. Dept. 9D 3054 Excelsior Boulevard, Minneapolis, Minn. 55416
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ington, D.C., which offer a recorded satellite
count to anyone who calls.

In Boston, the number is 617-491-1497,
and in Washington it is 202-737-8855.

The Dial-A-Satellite script writer is James
Cornell of the Observatory staff. Every
morning he produces a new message, which
is then taped for the Boston number, and
sent by teletype to Washington where it is
recorded for use in the Nation’s Capital. The
new recording appears in Boston at about
9:30 a.m. and in Washington at midday.

Of course the close to one thousand ob-
jects (895 as we go to press) now in the sky
are not all operating satellites. A large por-
tion of them are simply space rubbish, such
as burned-out rocket stages that have broken
up in space. For example, 206 of the objects
are bits and pieces of the Transit 4A and
Injun-SR-3 satellites launched in 1961. An-
other 122 are the remains of three Russian
satellites launched last March 15.

Besides producing the Boston and Wash-
ington reports, Mr. Cornell provides weekly
information to the Hayden Planetarium in
New York City, which then creates its own
message. That number is 212-873-0404.

Dial-A-Satellite was started on March 18
1964, when there were only 431 man-made
objects cluttering up the spaceways. On
Dec. 11 of that year, the total passed S00.
The number of people calling has also
grown considerably. Though Dial-A-
Satellire was a success even in its early days,
with 50 or 60 calls a day, the number is now

“You better hurry, Mom! Dad glued himself
in the hi-fi cabinet."
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With H. G. Cisin's Cooyrighted RAPID
"TV TROUBLE SHOOTING METHOD"

Without experlence or knowledge, this guaranteed new method
of servleing TV sets enabies you to DIAGNOSE TV troubles as
rapidly as an expert. NO THEORY—NO MATH-—you can locate
all faults in record-breaking time regardless of make or model.

“TV TROUBLE SHOOTING METHOD’ {5 the most valuable
aid to TV servicing ever written. Be a TV Trouble Diagnosti-
clan. Increase your present earnings Open your own Profitable
Business or get a high-paying shilled job.

1#'s all in this book . . .

Nothing more o Pay—Ncthing else to Buy
Alphabetically listed are 85 plerure .roubles, over 58 raster and
17_sound troubles. By this unique eapyrightéd method you know
E Y WHERE the trouble is: plus, step-by-step instruc-
tions, including 69 RAPID CHECKS, help to find faulty part.

1S IMPORTANT PRELIMINARY CHECKS NEED NO IN-
STRUMENTS! Of the 69 Rapld Checks. OVER 45 ALSO
REQUIRE NO INSTRUMENTS! Rapid checks Include emer-
gency checks for distorted pictures. defective tubes including
PIX tube, plus 57 others. ALL EXPLAINED IN SIMPLE
LANGUAGE. PERFORMED WITHOUT INSTRUMENTS,
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE.

Fi. G. Cisin, the autnor. is the inventor of the AC/DC midget
radlo. He licenses RCA, AT&T, etc. tle has also trained thou-
sands of technielans now owning their own prosperous TV service
organizations or holding highly patd TV positions. His years of
experience are embodled in this remarkable new book.

Guaranteed Money Back in 5 Days if Not Satisfied!

ABSOLUTELY FREE with cach order: Your cholce I

of Clsin’s newest books: BASIC ELECTRICITY—
Vol. 1 or TV-RADIO TURE SUBSTITUTION
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2 books stpald at cost of only one!

- RUSH COUPON NOWI

H. G. CISIN, Consulting Engineer—Dipt. RE.5
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about twice that amount. When the comet
Ikeya-Seki was visible in the sky, calls sky-
rocketed to 700 a day in Boston and almost
2,000 a day in Washington.

Dial-A-Satellite gets its information from
the Observatory’s own around-the-world
tracking network, which consists of 12 huge
Baker-Nunn trackers, specially designed for
this job. The Smithsonian is not the only
group keeping records of objects in the sky,
however. The National Aeronautics and
Space Administration does its own counting
at Goddard Space Flight Center in Green-
belt, Md., and the U.S. Air Force’s NORAD
(North American Air Defense Command)
has a system called Spacetrack to keep it
informed.

Despite the electronic miracles of the
Space Age, Dial-A-Satellite does have its ups
and downs. One tender incident centers
around a Cambridge, Mass.,, woman whose
telephone number is only slightly different
than that of the tape recorded message. Mr.
Cornell was one day calling Dial-A-Satellite
from his home to check on the condition of
the tape (since there is no alarm system to
warn of malfunctions), when he made the
mistake that many others had apparently
made, and called the Cambridge number in-
stead.

“If I ever get my hands on the man re-
sponsible for Dial-A-Satellite,” said the wom-
an through clenched teeth after Mr. Cornell
explained his error (but had not identified
himself), “I'll kill him!”

Another victim of misdialed numbers re-
acted differently. Every morning, she tele-
phones Dial-A-Satellite, writes down the
day’s report, and provides the information to
anyone who seeks it. “So someone won't have
wasted his dime,” she said. I wonder whether
the telephone company would care to com-
ment on space-age wrong numbers.

Electronic Voice. For those unable to
speak, an artificial voice offers for the first
time something resembling human tones.
The new device, about the size of an oblong
electric shaver, is held against the throat. As
the speaker mimes his words, vibrations are
picked up by the instrument and converted
into words. Faraday Electronic Instruments
Ltd., manufacturer of the artificial voice,
claims this is the first device to provide
human pitch and tone. Others have pro-
duced a monotone or a metallic sound.

(Continued on page 116)
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RIGS AND

RIGMAROLE

B Hi gang, the warm weather CB season is
just about upon us and you’ll be cleaning the
antenna and tuning up the rig. The manu-
facturers of CB gear are hoping that you’ll
find that, with a new season beginning, you'll
be looking to start off anew with a modern
design piece of CB gear.

Squires Sanders Strikes Again. Not con-
tent with resting on their laurels, having
created a mild sensation with their “23’er”
CB rig, Squires Sanders has worked up an
entirely new entry called the S5S.

The §5§ is a unit with five crystal con-
trolled channels which features the unique
“Noise Silencer” circuit.

The “Noise Silencer” circuit defeats noise
caused by auto ignition, power lines, and
fluorescent lights without loss of signal level,
without introduction of audio distortion. It

Squire Sanders $5S CB8 Transceiver

incorporates a pre-IF silencer that sniffs out
noise before the IF circuit innocently ampli-
fies it. By detecting the noise pulse before the |
IF selectivity, the noise silencing pulse is as |
short as possible so that only the tiniest slice
of signal is dented in the process. In addition
to the “Noise Silencer” circuit, which spe-
cializes in wrestling with pulse-type noises,
the $5§ also employs a standard diode noise
limiter to squash broadband noise.

Featuring an ultra-sensitive receiver, the |
8§58 drags in signals having a strength of half #
a microvolt. Sharp 8 kc. selectivity is ac-
complished by means of a 4 crystal lattice I

filter. Adjacent channel selectivity is better
than 50 db.
The megacycle maker section runs a full,
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S
25
AMP
150 MIL TOP HAT
J P;g Susls PIY Sale }
B 0 1 e g lpenii

400 13¢1000 [ 40¢ B 500{73.00 (3,90
TERMS: include postoge,(] CATALOG 10¢$2.00 min.

POLY PAKS

AMP

0 70

.90
1.50
2.10
2.70
3.00
3.80
4.30

order

P.O. BOX 942 X,
SO. LYNNFIELD, MASS.
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healthy, 5 watts input with a built-in speech
| booster to clip the modulation for maximum

| talk power.

SPEED DRIVING OF BRISTOL |  Solid state circuitry (25 transistors, 5 di-
AND ALLEN HEX TYPE SCREWS odes, 1 zener diode) was used throughout to

permit low battery drain. The unit is designed
to operate from 12 volt DC systems (nega-
tive ground), although a 110 volt power sup-
ply is also available as an option.

Crystals for Channel 9 are provided, and
1 the manufacturer reminds CB’ers that the
o BERSY. unit will function nicely on the CAP 26.62
L camima Q | mc. channel.
?‘F_1 Further details on the $185 unit may be

e | obtained by writing to the manufacturer,
’ Squire-Sanders, whose address is Millington,

N.J. Just mention Rap10-TV EXPERIMENTER.

Help On Wheels. As a further boost to

l the Highway Emergency Locating Plan

(HELP), a company with the unlikely name

of Ajax Floor Products Corp.
I (Avcomm Division), P.O. Box
| 161, Great Meadows, N. J. 07838,
{ has brought out their new HELP

Transceiver, Mark I.

This is a hand-held transceiver

\ which runs 200 milliwatts input on

No. 99PS-60
Bristo! Multiple Spline Type

Screwdriver Set

4 and 6-flute blades
with diameters from
.048" thry 183"

No. 99PS-40 Allen Hex
Type Screwdriver Set )
g

e

q

Hex diameters
from .050" thry X,"

Compact, interchangeable blade, Xcelite sets permit
quick selection of the right tool for the job. With
greater reach than conventional keys, these handy
biade and handle combinations make it easier to get
at deep set or awkwardly placed socket screws,
simplify close quarter work.

Each set contains 9 precision formed, alloy steel,
4" blades; 4" extension; shockproof, breakproof,
amber plastic (UL) handle with exclusive, positive |
locking device.

Sturdy, see-thru plastic cases fit pocket, have flat
bases for use as bench stands.

: l
e b ST B Mg P O T ey ot A

=
| |

I I —,-_-:C L

| | N . e i A y
| Send Bulletin N365 on 99PS-60 and 99PS-40 sets. | W EL P
l name — I .

e o - | L eANETHIVER

I address 0 T— -

| clty state & zone == |

Lo T TR s R R e 4

Avcomm 200-milliwatt HELP Transceiver
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any frequency between 25 and 50 mc. This
power permits coverage up to a mile in tall
building or heavy traffic areas, up to 5 miles -
line of sight, up to 7 miles in open country

or over water. A telescoping whip is pro- GIANT NEW CATALOG

[
|
vided, however the rig can be used with an .
external antenna. An earphone or external
microphone may also be plugged in, although mw“-e
the set already has a built-in speaker/micro- - EVEST
phone. A squelch is thrown in for good —
measure, as is a superhet receiver circuit with
a noise limiter, 455 kc. IF, and push-to-talk.

This looks like a good bet to toss in the
glove compartment of your car if you want |
the reassurance of having a rig along with
you on a trip without having to make a per-
manent installation.

If you want to use this as a base station,
you can run it from an external power supply.

Strictly Picturesque. Just about taking
the CB world by storm is the latest method of
1—talking police out of giving tickets (in

some instances, anyway), 2—Kkeeping busy- BURSTEIN-APPLEBEE co']

Dept. RT, 1012 McGee, Kansas City, Mo, 64106
| I {0 Rush me FREE 1966 B-A Catalog.

l Name

cv‘“’

U.S. GOVERNMENT
OFFICIALLY e
LIGENSED

RADIO COMMUNICATIONS UNIT .

: Address ... |

GOV’T. SURPLUS
ELECTRONIC BARGAINS

ANALOG OUTPUT electronic dmer. 2 electric motors, one
with gear train driving preclsion pot., the other for re- set,

Only as official as the ink used to print it, | | one rev. per 8 hours, output on precision pot. Madtsa1 'E%

the scare sticker, i veeder Root. .
e scare sticker, above, keeps CB rigs untouched. | | pUUNING" TiME METER indicates tofal running time to
o 9999.99 hours. Use it for time-in-use of motors, oil burners,

machines, etc. Operates from 115 volt AC 60 cycie...$4.50
CANADIAN AIR FORCE carbor mike noise cance"mg, made
by Electro Voice, Unused...-.........coouvennn $1.

MARINE-POLICE-FIRE CONVERI’ERS 3 modets 2-3 mc 30- 50
me, 100-200 mc. Simple to use ulth any car radio. Bulld it

yourself kit with instructions.......... $ 5.00 any model.
Completely built, ready to use.. .....$15.00 any model.
1.45 US AIR FORCE LIP MIKE unused ...... .$.75

PHOTOCONDUCTIVE cell by tlanex all glass sealed new
small style, 500 series. New. . .. ..........ccceceoon 1.50
USA OPTICAL PRISM, 5 inches, used on Army Tanks. . 1:00
POWER SUPPLY KIT, 6:12-24 voits DC 6 amps from 115 volt
60 cycle AC. Easy to build, with transformer. Operate sur-

lus equipment, plating batterg charging, etc ...... $12.00
IELO EFFECT trRaNSISTORS {FET) w/sheet.. ea., $1.50
4---$5.00
40” TELEPHOTD LENS 8, w/iris & shutter. ..550.00
{BM MEMORY, WIRED PlANE:, First class cond w/specs.
1,620 bit ve....510.00 4,096 bit.......... $12.50
8 }92 bit ..$15.00 15,384 bit. .. ....5$35.00
US SNIPERSCOPE M-3, infra rad ready to use......$225.00

SNIPERSCOPE IR CONVERTER tube #6032 w/specs. . . .$6.50
GYRO, 28 VOLT DC drive. Exczllent for marine auto- pliot ex-
perlmenlallon etc, Electric Cage & Uncage, electric dri;g

positioning, pot with 4 take-offs. . ................. $8

INFRA-RED FILTER S inch, use with your light.......$ 1.75
INFRA-RED SENSOR DETECTOR, brand new. s 1.25
US NAVY INFRA RED VIEWER, ophcal device. ... $12.00

SOLAR CELLS, electricity from the sun. Assorlment wlth
expenmentat:on instruction Look- .81,

Above is a sampling from our 80 page catalog. Send 25¢ for
catalog. All materiat listed FOB Lyrn, Mass, (you pay shipping

JOHN MESHNA, JR.

o 21 ALLERTON ST., LYNN, MASS,

VAC
NN A7

"It pulls o lot more power than | expected .
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Fill in coupon for.a FREE One Year Subscrip-
tion to OLSON ELECTRONICS’ Fantastic Veluve
Packed Catalog-—-Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, Tuners, CB, and other Val-
ves. Credit plan available.

NAME
ADDRESS

Y ZONE___STATE

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

OLSON ELECTRONICS

INCORPORATED
459 S. Forge Street Akron, Ohio 44308

CATALOG
World’s “BEST BUYS”

in GOV'T. SURPLUS
Electronic Equipment

FULL OF TOP QUALITY ITEMS—

Transmitters, Receivers, Power Supplies, Inverters,
Microphones, Filters, Meters, Cable, Keyers, Phones,
Antennas, Chokes, Dynamotors, Blowers, Switches, Test
Equipment, Headsets, Amplifiers, Converters, Control
Boxes, Indicators, Handsets, etc., etc. SEND 25¢ (stamps
or co‘n) for CATALOG and receive 50¢ CREDIT on your

order. Address Dept. 30
FAIR RADIO SALES

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

SUPER-POWERED MAGNET

Revolutionary new non-électric mag-
net has twice the power of Alnico 5.
Won't demagnetize. Full power lasts
forever. No keeper needed. Pulls 125
Ibs. on steel block. Wt. 2 Ibs./4" x
214" x 1”. No. X-125, $8.95 postpaid.

ALNICO 5 BARGAINS / WE PAY POSTAGE / MONEY-BACK GUARANTEE
No. RNT5 embl, $5.95

No. HN25

No. 6P 10 for $1.95
No. GP5 £lect r$3;
No. CM9 Sup 3. Y% 3 $1.25
No. MM30 10 for $1.00

No. SC20 Science in ted maj $2.
SAMPLE PAIR SMALL HORSESHOE MAGNETS & NEw BARGAIN CATALOG 25¢

MAGNA MAGNETICS 7777 SUNSET, LoS ANGELES, CAL. 90046 OEPT. T

' CB Rigs & Rigmarole

bodies away from your CB gear, and 3—im-
pressing all of your friends. The storm-maker
is a sign, printed on heavy card stock. It an-
nounces “U. S. GOVERNMENT OFFI-

{ CIALLY LICENSED RADIO COMMUNI-

CATIONS UNIT,” in white stencil lettering
on a black background. Cut to fit on a car’s

| sun visor, it also can be placed in the window

of your base station.

The signs are being offered by Haral As-
sociates, 1133 Broadway, New York, N. Y.
10010, and some free gifts are thrown in with
each order—for instance, a 2-color, realistic
looking “UNCLE” ID card, and a surprise
zany “nut” sticker for your front door. Price
for the whole smear is 50¢ or you can get 3

| sets for a buck.

5395 |

Another interesting CB item is actually
four separate items—wild CB operator
awards, to be exact. One award proclaims
“Radio’s Biggest Egotist,” then there’s
“World’s Biggest Lid,” and what about the
‘Worked All TV Sets” award? There’s one
other one, but you'll have to see it for your-
self.

"
)

Tty Eertifivn 13
]

#Ra810°) BIBIEIT FEOTIRT~ '# g
il N\

" el

o

N WY

5

- 2
by Juoin G e
(€L n %)
Yo e e -~ CaIWEN
;.."‘" o LT e 4 -_tl’ '('-4'.'\'\:4"-} ‘
e s e ¥ e et )
. e R RS T~ ——

‘Radio’s Biggest Egotists” Award is multi-colored.

These awards are printed with four colors
on standard engraved border forms—Ilook
real nice. You get all four awards, plus four
envelopes for mailing the awards for $2.
Order them from: Van, 348D Essex, Stirling,
N. J. 07980.

Rap10-TV EXPERIMENTER



BOOKMARK
s Bvessom.

8 “When you pick ’em, pick the best.” Your |
o’ Bookworm is in some trouble this issue of
Radio-TV Experimenter because he followed his
own good advice. This column offers three ex-
cellent books, but how to tie it into a neat pack-
age poses a problem that’s difficult to solve. So
here they are, no particular order, no particular
reason other than they’re worthwhile owning.

RF Alert! A dip meter is one of the most useful
pieces of test equipment available today—it is
far more useful than most technicians and ex-
perimenters realize. Its basic design purpose is l
to measure the resonant frequency of an LC cir-
cuit, and, unlike any other instrument, it per-
forms this function without direct connection to
the circuit under test and without power applied
to the resonant tank circuit. Thus by using a dip
meter, all transmitter circuits can be pre-tuned
while the gear is “off the air.” Servicing With Dip
Meters by John D. Lenk is a book written to
move the dip meter from the side shelf to the
workbench work area. Experimenters and hams
have found the dip meter indispensable in check-
ing the tuning of resonant circuits—traps, tanks,
transmission lines and antennas. This text tells
(and shows with detailed illustrations) how the
dip meter can be used to determine capacitance
and inductance; align tuned circuits in radios,
TV’s and transmitters; check oscillator crystals;
determine the Q of circuits; etc. To explain these
operations, John Lenk—a seasoned writer
known to the ol’ Bookworm and Editor—offers
valuable suggestions as well as detailed pro-
cedures.

Soft cover
128 pages
65 illus.
$2.95

Those who already own a dip meter will find
in Servicing With Dip Meters many new ways

of getting their money's worth out of their gear.
To get your copy drop in and see your local
electronic parts dealer or write to the publisher,
Howard W. Sams & Co., Inc., 4300 West 62nd
Street, Indianapolis 6, Indiana. i
More on SCR’s. This first edition of the RCA |

APRIL-MAY, 1966

All At A Flat Oiscount Price of Only.......

N

TUBES $1, REGARDLESS

(o]

ALLY ALL TYPES AVAIL-
ABLE

N

TAPE THIS AD TO THE 3ACK OF YOUR TV SET

ALL TV-RADIO

recevine TUBES

All Brand New

O EXCEPTIONS ... ALL
F LIST PRICE. VIRTU-

INCLUDING THE
EW COLOR TUBES.

ea
ALL TUBES 1st GUALITY, HADE.IN U.S.A.

ALL SOLD ON WRITTEN 24-MONTH WARRANTY
ALL ORDERS SHIPPED 1st CLASS SAME DAY REC'D.!

Order replacements for defective tubes @ $1
each, plus 25¢ postage and handling on your
entire order.

Write today to, Dept. RTV-45-6

UNIVERSAL TUBE CO.

Ozone Park. N Y. 11417

Learn at home in your spare time how t fix
electrical appliances using Christy Eolec-
tronic Trouble Tracer, how to wire homes

om  and stores, rewind motors, how to get i
FREE , ness, what to charge. Make $5-6 ger hh‘:fulr
BOOKI in your kitchen, or dasement. Operate your

* own fix-it shop. Pay later from earnings
CHRISTY TRACES SCHOOL -
Dept. 2-1511 3214 W. Lawreace Ave., Chicago 60625

e McCGEE’S|
1966 c ATALOG

1001 BARGAINS IN

SPEAKERS—PARTS—TUBES—HIGH FIDELITY
COMPONENTS—RECORD CHANGERS—
TAPE RECORDERS—KITS—
EVERYTHING IN ELECTRONICS

1907 McGee St.

Kansas City 8, Missourl

[ SEND 1966 McGEE CATALDG
NAME. ..
ADDRESS . . ccvveofsses's o csieloloinbiptgtip e eIl r Lo Tt TR

ciTY ZONE.

..... et sessesiss secascsscsssssssscsseesss

Electronics
Englineerng

LEARN AT HOME

Fiz TV. design automation systems. learn transistors, complete
electronics. College level Home Etudr courses taught so you can
understand them. Earn more in the highly paid electronics in-
dustry. Computers. Missiles. theary apd practical. Kits furnished.
Over 30,000 graduates now employed. Resident classes at our
Chicago campus if desired Founded 1934. Cutalog

AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY

1139E West Fullerton Parkwav Chicago. lllinois 60614
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GIGANTIC CR SALE! ! 1| | Bookmark

SONAR Mod. FS-23 (Reg. $299.95). .. ... SALE $239.95

SONAR Mod. “G” {Reg. $229.95)...... SALE $179.95 | |
SONAR Mod. “E” (Reg. $179.95)....... SALE $139.95 | | Siticon Controlled Rectifier Experimenter's
PACE 1l CB Set (REQ $169.00). ........ SALE $149.95 Manual, KM-70, presents a large number of
EICO SENTINEL 23 (Reg. 316995) ...... SALE $149.95 practical and in(eresting control circuits which
HAé'éMSARtK Blmr:i? lf?aoddig' SALE $ 99.95 experimenters, who may not be too familiar
MIDLAN% Walkie Talkie (ll-tran5|stor) . | with solid-state circuits and components, can
az-1y ... .......SALE $ 29.95 ) | build. Each circuit has been designed to use a
MIDLAND Walkie Talkie (Mod. 13-103). . .PAIR § 15.99 § | common complement of active semiconductor
ROSS Walkie Talkie (11 transistor) components which are available in RCA’s Ex-
(REOID) ....... v . . SALE $ 29.95 perimenter's Kits KD2105, KD2106, and
;E%IVTT%%%EI%SMFI’%OZ’;HONE (W/Preamp). . SALE $ 26.99 KD2110. Most of the circuits can be built on
i R the same basic chassis. These components have
Base Antenna (Reg. $32.95).... . .. SALE $ 21.95 | | peen selected to provide the user with flexibility

CB Crystal Activity Checker (Reg. $25). .SALE $ 22.95
COMMAND CB CRYSTALS (.002%). .. ... EACH $ 1.79
(Specify Make, Model, Channel)

in the variety and number of circuits which he
can build at a minimum cost.

12 or more at....... .....EACH $ 169 _
[ MIDLAND Ati/Fi AUTO RADIO (transistorized) i i RCA. . 95
orks on 6V or 12V DC; Tone Control; Pus| Y | XN
button; Built-in Speaker; w/mounting bkt .EACH $ 49.99 '.XI 'Iu“'s"]\h
ROSS 6 transistor AM Radio (RE-60)........ SALE § 3.9 MASUAL

ROSS 9 trans AM/FM Pocket Radio (RE-1909).SALE $ 15.95
KX Car Reverbegration Unit (Reg. $26.95)....SALE $ 19.95
TRUMPET HORN SPEAKER (5” round) (S5RD). .SALE § 6.99
SN-3 Mobile Noise Suppressor Kit (15 pc)...SALE $ 4.99

DEALERS! Write for quantity prices on your letterhead!
SEND FOR 1966 CATALOG—MAILED FREE!

'S_end check or money order, include postage, excess
| refunded. Minimum order $5.00—50¢ service charge

|_under $10.00. 50% deposit on C.O.D.’s. . Soft cover
GROVE ELECTRONIC SUPPLY COMPANY 80 pages
4109 W. Belmont Ave. Chicago, )Il. 60641 66 illus.
E—— e m——m—— | i Bl 25¢
BIG MONEY a,x/e:‘,tss‘, lﬂeLERESDOJEEEHﬁLE!_&NS This manual is profusely illustrated with cir-

T\(If Radio, Electronics, Radar—on land, sea, | cuit schematic drawings, detailed chassis lay-
{and air. Learn in spare time at home for a BIG | o5 and photos of wired chassis and active

1 PAY job. Work with actual equipment, by easy d . 3 £
N iy "¢ shop method. 19 training kits sent! You | circuit elements (Kit components). It contains
b easy-to-read sections on:

receive _multi-tester, signal tracer, oscilloscope.
T radio, TV (optional). Send for FREE lessons . .
4\5&% gr’l‘%lp?\vl-l?’llirogéagb D ! ¢ Semiconductor theory from the basic p-n
> S HD NC.  Dept. T-1611 : : 1F g

CN"%5-9"%] 3214 W. Lawrence Ave., Chicago, I)I.  coezs | Junction to the silicon controlled rectifier.

P v ® General construction details including solder-
WIRELESS “ m ing, assembly techniques, trouble-shooting, ref-
erence data, safety precautions, etc.
: ¢ Descriptions and operation details for 14
érgf.l..s.mr.'é‘ﬂgu.m..- o work—| year warrunty— control cjrcuits including universal motor and
Send Only $2.00 §35h Ck M.O- 2nd vay postman 7,95 model-railroad speed controls, timer circuits,
P e A 3 A e battery chargers, light-operated switches, heat
Hent. WHE. Haarnay noneo" MIOWAY RADIO control circuits, a lamp dimmer, and overload
- = - - | and synchronous switches. Also, to aid in the
experimenter’s understanding of the basic im-
THOUSANDS OF BARGAINS portant concepts covered in the manual, a list
TOP VALUES IN ELEPcAT:_IgsNIC of 20 review questions has been included.
Transistors, Modules, Speakers, Stereo, HI-Fi e elec".omc parts dea.lers carry RCA
Photo Cells and Ihousa'nds of o!hel:Elec!ronIc Par!st manuals. but, if you cannot pick up your copy
Send for FREE Catalogue off your dealer’s counter, write to RCA, Elec-

tronic Components and Devices, Dept. KGB,
ELECTRONIC DISTRIBUTORS INC. Harcison, < Terdey. P

Now ¥0

NEW WIRELESB MIKE. No connections of any kind—sends
es. Just touch button and talk while sitting,
. eto, Tests show reception on all nearby car

ho Transistor powered with fAashlite battery.

———————————— Edmund’s At It Again. One of the world’s great
EDI I bargain centers for products in the hobby, sci-
g:;’c:‘:‘-:l- 2?5% :'"0" ence, math, optics, education, and do-it-yourself
e T Nocus fields is the Edmund Scientific Co., Barrington,
Name ... New Jersey. There are, in fact, few items in
Address these areas that Edmund does not carry. And
City now, newly available and being offered free and
SRate 4 5das ot Zlp Code

postpaid, is the latest edition of the fascinating

16 RaDp10-TV EXPERIMENTER



Edmund Cataleg, Issue No. 661. All you have
to do is write and ask for a copy.

AT

3 | oft cover
29I s

148 pages
SCIENCE » OPTICS § MaTH Mony illus.

somuns pewanzie se ] Free

As always, brand new specials head the Ed-
mund product list. These include: a magnet
variety kit, for experimental, study, or home
hobby use, featuring 23 separate magnets in 11
different types and shapes; a small, highly use-
ful 6-volt nickel-cadmium battery, composed of
five 1.2-volt cells, which recharge in one hour
(a charger kit is offered separately); a popular,
new Science Fun Chest, containing a variety of
devices and materials, all exemplifying different
scientific principles; and special kits of new
Moire patterns, now also available in color, in
large sizes, and as photo negatives.

Unusual educational items that are non-elec-
tronic, available nowhere else, is the regular
Edmund line of telescopes, binoculars, micro-
scopes, spotting scopes, prisms, mirrors, tools,
miniature lathes, war surplus materials, unusual
new Mylar reflective sheeting for striking photo-
graphic work, or just plain sun bathing; high-
intensity lamps, crystal growing kits, a wide
range of Science Fair materials; camera acces-
sories; disposable mixing-measuring cups, gloves
and razorblade knives; magnifiers, stethoscopes,
solar cells, even a complete solar house model.

To get your free, postpaid copy of Catalogue
No. 661, clip this item and mail direct to Ed-
mund Scientific Co., Dept. JCS, 107 E. Glouces-
ter Pike, Barrington, New Jersey 08007. il

i

BUILD THE S&M
PRECISION DECADE
'RESISTANGE BOX
'AND SAVE MONEY

Designed so that th2
electronic experimenter can
get any value of resistance
at 1% accuracy. Made of
precision components,
features fast fingertip
switching from any resistance.
value from 1 ohm to 1,111,111
ohms within seconds. Add

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

SCIENCE & MECHANICS K T DIVISION
505 Park Ave./New York/10022

Please send me the Decade Resistance Box
in kit form (] $24.95
fully assembled (] $29.95

tf 1 am not completely satisfied, | will return [t
it within 10 days for a complete refund of d) 4
the purchase price. WY,
add 10%, for Canadian & Foreign csders. }
New York City residents add 5% for NYC sales tax. Ly

NAME

(please print)
ADDRESS.

| cITy. STATE ZIP

. [0 Check or money order enclosed; ship post-paid

O Enclosed $3.00 deposit. Ship balance C.0.D., plus
| postage & C.0.D. charges.

17



SCIENCE EXPERIMENTER

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

ON SALE AT YOUR NEWSSTAND—March 1—
75¢

A major feature of the 1966 issue is ‘“Dial-A-
Flash” —which shows how for less than $15 you
can build a unique electronic flash-filter system
for photographing your slide specimens and
viewing them effectively.

Schleiren optics—see the invisible with this
fabulons and fascinating optical system built
from dime store parts.

Among other stimulating features and projects
there’s one on a midget Van de Graaff genera-
tor; another on the Tesla coil, one on moire pat-
terns and still another on an ion exchange fuel
cell. There’s tricks with dry cell batteries; how
to build a scale and balance; insect collections;
magnetism experiments.

There’s so much of interest in this issue of SCI-
ENCE EXPERIMENTER. Pick up your copy at
your favorite newsstand beginning March 1—or
use the coupon.

SCIENCE EXPERIMENTER RTV-780
S05 Park Avenue/New York, N. Y. 10022

| am enclosing $1.00 (includes postage and handling). Rush my
copy of SCIENCE EXPERIMENTER.

NAME
(please print)
ADDRESS—
CITY. STATE 2IP.
18

NEW |
producls

Remote Stereo Headphone
Control Unit

Lafayette Radio has come up with a re-
mote stereo headphone control unit, the
“Stereo-Trol.” This unit enables audiophiles
to accurately control the amount of channel
separation to make headphone listening as
enjoyable as large speaker reproduction.
Sound from both channels reaches each ear.
Fingertip operation controls volume, balance,

Lafayette *‘Stereo-Trol” Headset Amplifier

and “dimensional stereo” mixing of each
channel, regular total channel separation,
and speaker on-off. Unit connects directly to
amplifier and speakers then connect to
“Stereo-Trol.” An important feature of the
“Stereo-Trol” is its portability. It may be
used to remotely control headphones from
anywhere in the room, even mounted on the
wall. Controls: Speaker/Phones switch; Se-
lector, left or right channel only, or stereo
with choice of left-right reversal; Mode—
mono or stereo with or without “dimensional
stereo” operation; Left-Right Balance; and
Volume. Comes in oiled walnut finished
cabinet-dimensions are 42 Hx 11 W x 314"
D. *“Stereo-Trol” sells for $24.95 and is
available from Lafayette Radio, Dept. KCP,
111 Jericho Turnpike, Syosset, L. I., N. Y.
11791.

Photo Timer Kit

A new kit for the darkroom dweller the
Heathkit Photo Timer, model PT-15, allows
the user to accurately control exposure times
of both contact and enlarging operations in
tenths of a second up to 9.9 seconds, and in
full seconds up to 99 seconds. To accomplish
this, the new timer employs two switch-
selected ranges which also allow accurate re-
setting of any interval any time. Additional
features include AC outlets for the enlarger

RaAD10-TV EXPERIMENTER



and safelight; all solid-state electronic circuit-
ry—no gear drive mechanisms to wear out,

o
Radio-TV
nor light leaks; a Time-Focus switch to per-

~ o
mit turning off the enlarger manually; and a ]L xperlnle]lter

“stop” switch to halt the exposure process if IS

you decide the time interval is incorrect. GROWING
GROWING

GROWING

GROWING
GROWING

GROWING
GROWING

RADIO-TV EXPERIMENTER RTV-780
505 Park Avenue, New York, N. Y. 10022

Hurry up and start my subscription to RADIO-TV
EXPERIMENTER.

1 am enclosing

0O $4.00 for 1 yr. {0 $7.00 for 2 yrs.
O $10.00 for 3 yrs. O Bill me.
(foreign: add 73¢ a yr.)

Heathkit Phote Timer, Model PT-15

Here’s how the Photo Timer works—set
the desired exposure time, and push the
“start” button. The photo-timer turns on the
enlarger and extinguishes the safelight. At
the end of the pre-selected interval, it auto-
matically turns the enlarger off and the safe-
light on. To quickly expose more than one e
print, just tap the “start” button to repeat the | City State Zip
cycle. Every exposure will be accurate to
within 2 percent of the first interval. For full
information on the PT-15 simply drop a note
or postal card to the Heath Company, Dept.
EB, Benton Harbor, Michigan 49023.

Third Hand for Workbench

Uni-Swiv is a new work holder that se-
cures parts and products in any desired posi-
tion during repair, production and home
workbench jobs. Originally designed for bet-
ter handling of record changers during re-

Name

(Please print)

SEA ANGLER
FOR INBOARD, OUTBOARD OR OUTDRIVE

BOATCRAFT PRINT #360. Save $1,000 or more whliie building
this outstanding new performer. Here Is the new look In

pairs, it also serves as a third hand to hold a
variety of other items. In many applications,
it eliminates the need for a vice.

Uni-Swiv mounts to the workbench table-
top. To conserve space, it may be bolted to
the front corner so work can be swung out
over the front or side. The unit may be
moved easily from one position to another. It

Uni-Swiv Work Holder

APRIL-MAY, 1966

huil design, a boat that adapts the principie of a soft
riding planing bottom into a boat for building at home.
SEA ANGLER can cut through waves from any quarter with.
out pounding, porpoising, or losing steering control. Runners
along the bottom raise the craft up onto high-speed plane
without any sacrifice of outstanding sea-kindly qualities.

BOATCRAFT RTV.780
Craft Print Div., 503 Park Avenue, New York, N. Y. 10022

Please send me Craft Print No. 360, DEEP-V SEA ANGLER.
| enclose $5.

Allow 3-4 weeks for 4th class delivery. 1st class dellvery
may be requested for an additional 50¢.

NAME
ADDRESS.
cITY_

STATE ZIP CODL ==
N.Y.C. residents add 5%.

19



Togetherness Project |

The construction of the 6-
meter receiver, featured in
the March/April issue of
ELEMENTARY ELEC-
TRONICS now on sale—
75¢(—plus the 6-meter
transmitter featured in this
issue of Radio-TV Experi-
menter gives you a battery-
operated walkie-talkie that
cannot be purchased com-
mercially.

No matter what your elec-
tronic interest, youw’ll find it
all in ELEMENTARY
ELECTRONICS.

ELEMENTARY ELECTRONICS/ RTV-780
505 Park Avenue/New York, N. Y./10022 |

I am enclosing [] $4.00 for a 1 year subscription
to ELEMENTARY ELECTRONICS; ] $7.00 for

2 yrs.; [] $10.00 for 3 yrs. (Foreign: add 75¢ a
yr. for postage.)
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Learn all
the |
incredible '
|

l

details!

A startling new birth control device is a battery-
powered radio transmitter. This incredible develop-
ment is featured in the April issue of SCIENCE &
MECHANICS, on sale now at leading newsstands—35¢
Don’t miss “Let’s Use Gas In Viet Nam!” by Brig.
Gen. J. A. Rothschild, U.S.A. Ret'd. Interesting
and provocative reading, always, in SCIENCE &
MECHANICS. [

SCIENCE & MECHANICS RTV-780
505 Park Avenue/New York, N. Y./10022

I’m enclosing [[] $4.00 for a 1 year subscription to SCIENCE
& MECHANICS; $8.00 for 2 yrs.; [J $12.00 for 3 yrs.; |

3 1 19 murtas arens mecames
i WE SHOULD USE
GAS N VIETNAM]

Bill me. (Foreign: add $1 a year.)

Name.

(PLEASE PRINT)
Address_ - — =
City State. Zip_ |
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NEW
producls

| consists of a l-inch diameter nickel-plated

“L” shaped bar and tube that swivels in a
22-inch horizontal arc around the base. The
bar curves upward 714" to a clamp-holder
and clamp containing Neoprene pads which
permit rotation of the work 360 degrees in
both horizontal and vertical planes. Both the
clamp-holder and clamp have hand-locking

| knobs for fast easy adjustments and for

clamping the work. Swivel tension is designed
to provide smooth action without the need
of adjustment. Priced at $24.95 list, Uni-
Swiv is manufactured and distributed by
E. Konigslow Stamping & Tool Co., Dept.
AFZ, 450 N. Ninth St., Elwood, Ind. 46036.

4-Inch Speaker
for Miniature Systems

Olson Electronics is now offering their
new 4-inch high-compliance speaker, Model
S-732. Speaker cone is suspended from the
metal frame by a soft, flexible cloth ring.
Powerful ceramic magnet develops over
10,000 gauss. Olson claims excellent per-
formance is obtained in an enclosure only
280 cubic inches in volume. Recommended
cabinet size is only 833" x 8” x 6%4”. Re-
sponse: 35 to 16,000 cps. Impedance: 8

ohms. Power capacity 15 watt IHF. Avail-
able from Olson at $8.98 each. For more in-
formation write to Olson Electronics, Inc.,
Dept. WW, 260 So. Forge Street, Akron,
Ohio 44308.

Olson 4-inch High-Compliance Speaker

Get That Catalog. This column can only
hope to cover selected new products. Many
others, some of which may be of greater in-
terest to you than our selections, are eventu-
ally listed in mail order catalogs of major
(and minor) radio and electronic part sup-
ply houses. Write today for their catalogs and
keep informed.

(More NEw PRODUCTS on page 92)

Rap10-TV EXPERIMENTER



WORLD OF NEWS

A TV Eye for Ben Casey

A closed circuit television camera, recessed in
a surgical light at Hollywood, Calif. Hospital,
allows the medical staff, nurses and internes to
follow surgery at a remote location. The 800 line,
high resolution camera transmits a signal to
monitors some distance from the operating room
and allows a close-up view of the operation in
greater detail than would be possible in a surgi-
cal amphitheatre. The system, believed to be the
first installed in a surgical light, is designed so
the surgeon and cbservers may converse over a
communications system. If the surgeon moves
the light, camera settings may be changed by an
operator at a remote location.

X-Rayed to the Top

X-ray technicians working hundreds of feet
above the ground radiographed every welded
joint in the gleaming stainless steel Gateway Arch
that now dominates the St. Louis skyline. And
they used atomic energy to do it. Each Saturday
morning when the construction site was cleared
of construction personnel, two “human fly”
radiographers made their way to the top with
a Picker-Tech/Ops Iridium-192 “gamma ray
projector.” This is a device that sends gamma
radiation—very similar in wave length and pene-
trating power to conventional x-rays—through
solid substances and projects a radiographic
image of the solid’s interior on x-ray film. The
equipment was developed by Technical Opera-
tions Inc. for Picker X-Ray Corporation.

The progress of the two radiologists matched
that of the structure itself. At the start, they
radiographed freshly welded seams atop each of

(Continued on page 87)
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TRANSISTORIZED CONVERTER

26-200 MC

Receive signals from 26 to 200 MC (1 MC
| spread), on broadcast bsnd using car radio,
‘ crystal control or tuneable (1 MC spread).

KIT $10.00 pp.

WIRED $19.00 pp.
LYNN, MASS, 01901

MESHNA 198 ALLERTON

ASSEMBLE THIS ALL BAND BATTERY SHORT WAVE RADIO FOR $9.55

J LISTEN AROUND THE WORLD—UP TO 12,.
000 MILES AWAT! Ships, Aircraft, Volce of

3 'Amerlca, Russia, London, Australla, Amateur.
| Citizens, ~Police — Also 'USA Broadcast. 3
' WAVE BANDS. to 40 MC. Calibrated tun-
ing dial, Wt. o ]y 3 lbs.—NOW HEAR
\!\'FlOIJ'Z WORLD TALKING DAY OR NIGHT!
SEND ONLY 52.00 (cash, ck, mo.) and pa

o
" postman $7.95 COD Lpoulnge or send 59.9;
or P, i omplete Basic Kit as

if wvou order aw!  Available only from
Midway Radio, RE 4, Kearney, Nebr,

BUILD A
SIX-METER
SOLID-STATE

WALKIE-TALKIE

[rupE——

|

&> -

L S——

[ 4] ..!:s'"
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This issue of RADIO-TV EXPERIMENTER con-
talns the complete construction plans for a 6-mejer
solid-state amateur transmitter designed for the
Technician and General Class ham. The com-
panion 6-meter receiver was physically designed
to match the transmitter. The receiver, built In the
same size case, can be bolted onto the right side of
the transmitter to form a complete 6-meter station.
| | Used together they form a lightweight, compact
station that's just the thing for camping, vacation-
ing, field days, mountain topping and as a first
station for the newcomer to €-meters.
Complete plans for the receiver were published
in the March-April issue of ELEMENTARY ELEC-
TRONICS. You can get your copy now for only $1
which also covers postage and handling.

rElementary Electronics |
505 Park Avenue I
New York, New York 10022 |
|
|

Urgent! Please send .... copies of Elementary
Electronics, March-April 1966 issue at once!

Single copy: $1. Enclosed $........ I
Naie  aaaqeqhoorsipd ., np i oSN I
(please print) |

AdAress ..o oodmis Blite - - polns KARE Beoal Ll :
City ..s. geseanmones cpsn RBRr LI e LI |

l State . .eqoa6 zss 000 - EaT Zip Code........... |
L e e e e |
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Literature Library

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

ELECTRONIC PARTS

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

2. The new 510-page 1966 edition of
Lafayette Radio’s muiti-colorea cata-
log is a perfect buyer's guide for hi-
fi'ers, experimenters, kit builders,
CB’ers and hams. Get your free copy.
today!

3. Progressive “Edu-Kits”’ Inc. now
has available their new 1966 catalog
featuring hi-fi, CB, Amateur, test
equipment in kit and wired form.
Also lists books, parts, tools, etc.

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

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

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

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

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

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

11. Now available from EDI (Elec-
tronic Distributors, Inc.) a catalog
containing hundreds of electronic
items. ED1 will be happy to place you
on their mailing list.

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

23. No electronics bargain hunter
should be caught without the latest
copy of Radio Shack’s catalog. Soine
equipment and kit offers are so low,
they look llke mis-prints. Buying is
believing.

]

——ae
P YV ABCYROMICS

25. Unusual surplus and new equip-
ment/parts are priced “*‘way down” in

a 32-page flyer from Edlie Electronics.
Get one.
75. Transistors Unlimited has a

brand new catalog listing hundreds
of parts at cxceptionally low prices.
Don't miss these bargalns!

HI-FI/AUDIO

13. Here’s a beautifully presented
brochure from Altec Lansing Corp.
Studio-type mikes, two-way speaker
components and other hi-fi products.

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

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

17. Two brand new full-color book-
lets are being offered by Eleciro-
Voice, Inc. that every audiophile
should read. They are: “Guide to
Outdoor High Fidelity” and “Guide
to Compact Loudspeaker Systems.”

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

22. A widc variety of loudspeakers
and enclosures from Utah Electronics
lists sizes shapes and prices. All
types are covered in this heavily illus-
trated brochure.

24. Here’s a complete catalog of
high-styled speaker enclosures and
loudspeaker components. University
is one of the pioneers in the field that
keeps things up to date.

26. Always a leader, H. H. Scott
introduces a new concept In stereo
console cataiogs. “At Home With
Stereo” the 1966 gulde, offers deco-
rating jdeas, a complete explanation
of the more technical aspects of stereo
consoles, and, of course, the complete
new line of Score consoles.

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

30. Tone-arms, cartridges, hi-fi, and
sterco preamps and replacement tapc
heads and conversions are listed in
a complete Shure Bros. catalog.

§
1

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

TAPE RECORDERS AND TAPE

31. “All the Facts” about Corncord
Electronics Corporation tape record-
ers are yours for the asking in a free
booklet. Portable battery opetated
to four-track, fully transistorized
stereos cover every recording need.

32. "Everybody’s Tape Recording
Handbook™ is the titie of a booklet
that Sarkes-Tarzian will send you.
It’s 24-pages jam-packed with info for
the home recording enthusiast. In-
cludes a valuabie table of recording
times for various tapes.

33, Become the first to learn about
Norelco’s complete Carry-Corder 150
portable tape recorder outfit. Four-
color booklet describes this new car-
tridge-tape unit.

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

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

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

HI-FI ACCESSORIES

76. A new voice-activated tape re-
corder switch is now available from
Kinematix. Send for information on
this and other exciting products.

39. A 12-page calalog describing the
audio accessories that make hi-fi liv-
ing a bit easler is yours from Swirch-
craft, Inc. The cables, mike mixers,
and junctions are essentials!

KITS

43. Here’s a firm that makes every-
thing from TV Kits (0 a complete line
of test equipment. Conar would like
to send you their latest catalog—just
ask for it.

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

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

RAp10-TV EXPERIMENTER



AMATEUR RADIO

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

CB—BUSINESS RADIO
SHORT-WAVE RADIO

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

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

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

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

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

55. Interested in CB or business-
band radio? Then you will be inter-
ested in_the catalogs and literature
Mosley Electronics has to offer.

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

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

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

Radia-TV Experimenter, Dept. LL-780A
505 Park Avenue, New York, N. Y.
Please arronge to hove the literature whose numbers |
have encircled sent to me as soon as possible. | am en-

SCHOOLS AND EDUCATIONAL

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

§7. National Radio Institute, a pio-
neer in home-study technical training,
has a new book describing your op-
portunities in all branches of elec-
tronics. Unique tralning methods
make learning as close to being fun
as any school can make it.

36. Coyne Electronics Institute of-
fers home/resident training in elec-
tricity, radio-TV, electronics, refrig-
eration and air conditioning.

5§9. For a complete rundown on cur-
riculum, lesson outlines, and full de-
tails from a lcading electronic school,
ask for this brochure from the Indiana
Home Study Institute.

60. Facts on accredited curriculum
in E. E. Technology is available from
Central Technical Institute plus a 64-
page catalog on modern practical
electronics.

61. ICS (International Correspond-
ence Schools) offers 236 courses In-
cluding many in the fields of radio,

V, and electronics. Send for free
booklet ““It’s Your Future.”

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

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

ELECTRONIC PRODUCTS

62. Information on a new lab transis-
tor kit is yours for the asking from
Arkay International. Educational kit
makes 20 projects.

10022

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

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

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

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

TELEVISION

70. Heath Co. mow has a 25" rec-
tangular-tube color TV kit in addi-
tion. to their highly successful 21”7
model. Both sets can be installed in
a wall or cabinet: both are money-
saving musts!

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

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

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

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

TOO0LS

78. You can easily select the right
tool for easy, speedy driving of Bris-
tol Multiple Spline and Allen Hex
socket screws from Xcelite's compact,
interchangeable blade sets. Send for
Bulletin N36S for details.

| I 1 am a subscriber

Indicate total number
of booklets requested

closing 25¢ (no stamps} to cover handling charges.
: 1 2 3 4 5 6 7 8 10 11 12 13 15
Be 16 17 18 19 22 23 24 25 26 27 29 30 31
Sure To 32 33 34 35 36 39 41 42 44 46 48 49 50
Enclose 52 54 55 56 57 59 60 61 64 66 67 70 72
25¢ 73 74 75 76 78 90 91 92 93 94 95 96 97
98 99 100 101 102 103 104 105 106 107 108 109 110

NAME (Print clearly)
ADDRESS —

(o) ) SR

STATE

ZIP CODE.
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ADDITIONAL INCOME

FLORIDA LAND

SECRETS — Stock Market Success.
Send One Dollar. Whitmore, Box 1393,
Evanston, Ill, 60204.

AUTHOR'S SERVICE

WANTED Writers! Short stories, arti-
cles, books, plays, poetry. Will help place,
sell your work. Write today, free particu-
lars! Literary Agent Mead, Dept. 22A,
915 Broadway, New York 10, N. Y.

BIG MAIL

YOUR Name Listed with 1000 Malilers,
Publishers, Importers, etc. Our mailing
each month $1.00. Dixie Mailers, King,
North Carolina.

FLORIDA Water Wonderland—Home,
cottage, Mobilesites. Established area,
$590.00 full pgice, $9.00 a month. Swim-
ming, fishing. boating. Write: Lake Welr.
Box MG-38, Silver Springs, Florida AD
6-1070 (F-1).

FOR INVENTORS

PATENT Searches—48 hour airmafl
service, $6.00, including nearest patent
coples. More than 200 registered patent
attorneys have used my service. Free
fnvention protection Forms. write Miss
ann Hastings, Patent Searcher, P. O. Box
176, Washington 4, D. C.

FOR SALE—MISCELLANEOUS

BOOKS & PERIODICALS

DO It Yourself and Technical Books for
Radio, TV, Hi-Fi. Top Numbers Only
Send for Free List and Bargain Catalogue.
Indian River Book Shop, Indian River,
Michigan 49749.

BUSINESS OPPORTUNITIES

1 MADE $40,000.00 a Year by Mallorder.
Helped others to make money'! Start with
$10.00—Free Proof. Torrey. Box 3566-T.
Oklahoma City, Okla. 73106.

FREE Book '930 Successful Little-
Known Businesses.”” Fascinating! Wwork
home! Plymouth-911-W, Brooklyn, N. ¥
11218.

FREE Report, “Businesses You Can
Launch At Home.” Immediate earnings!
}Vy;un Enterprises, B-50, Congers, N. Y
0820.

BUY IT WHOLESALE

'RAIN Sets—$1.36,

T Recorders—$6.70,
Pistols—$5.74.

Walkie-Talkles, Binocu-
lars, Cameras. Buy From American, Eu-
ropean, Japanese Wholesalers. Exciting
Details Free. Enterprises, Box 160-K-4
Jamajca, New York 11430.

EARTHWORMS

BIG Money Raising Fishworms and
Crickets. Free Literature. Carter Farm-O,
Plains, Georgia.

EDUCATION & INSTRUCTION

BARGAINS Our Business. Catalog 10¢
Refundable, Tojocar, 2907-B West 39th
Place, Chicago, Ill. 60632.

GOVERNMENT SURPLUS

JEEPS From—s$52.50, Typewriters From
—$4.15, Cars From—s$31.60. Walkle-Talk-
ies, Guns, Airplanes. Boats, Typical ‘‘As
Is'" Bid Bargains From Uncle Sam. Tre-
mendous Variety. Execiting Free List:
Write: Enterprises, Box 402-K7, Jamalica,
New York 11430.

HOME WORKSHOP SUPPLIES

MAKE $100.00 Formica Counter Tops
with few dollars material. Complete
Instructions $1.00—Build Cabinets like
Professionals, with new manual, "'Cabinet-
making Made Easy,” $2.00—Jaaps, 126
Seventh North, Hopkins, Minn. 55343.

HYPNOTISM

NEW concept teaches you self-hypnosis
quickly! Free literature. Smith-McKinley,
Box 3038, San Bernardino. Calif.

INVENTIONS WANTED

WE either sell your invention or pay
cash bonus. Write for detalls. Universal
Inventions, 208-E, Marlon, OChio.

MAILING LISTS

MAILING Lists most all klnas 1000
$5.00. Free folder. Your circulars mailed
$4.00 1000. Dixie Mallers, King, N. C.

YOUR F.C.C. first class license {(elec-
tronics, broadcasting)—prepare by corre-
spondence or resident classes. Then con-
tinue, if you wish, for A.S.E.E. Degree.
Free catalog. Grantham Engineering
Institute, 1505 North \estern Ave.,
Hollywood, Calif. 90027.

ELECTRONIC EQUIPMENT |

COUPON Book—Special offers from var- |
fous firms, to members of Electronic Ex-
perimenters’ Club. Dues $2.00 or write for |
further particulars. Box 5332-EB, Ingle-
wood, Calif. 90310. |

FIREARMS, AMMUNITION &

EQUIPMENT
SILENCERS: Rifles, Pistols, Detalls
Construction Operation $1.00. Gunsco,

Soquel, Calif. 95073.
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OFFICE EQUIPMENT & SUPPLIES

OFFSET, Letterpress, Varitypers, Type-
writers, Mimeograph. Multigraph Ma-
chines, Bargains. DixieGraph, King
North Carolina.

PATENT SERVICE

PATENT Searches, $6.00. For f{ree
‘Invention Record’” and “Important In-
formation Inventors Need,'* write: Miss
Hayward, 1028D Vermont, Washington 5,
District of Columbia.

PATENT Searches-—48 hour airmalil
service, $6.00, including nearest patent
copies. More than 200 registered patent
attorneys have used my service. Free
invention protection Forms. Write Miss
Ann Hastings, Patent Searcher, P. O. Box
176, Washington 4, D. C.

F Classified Ads 55¢ per word, each insertion, minimum 10 words, payable in advance.
To be included in the next available issue of RADIO-TV EXPERIMENTER, copy must be
in our New York Office by April 10th. Address orders to C. D. Wilson, Manager,
Classified Advertising, RADIO-TV EXPERIMENTER, 505 Park Ave.,, New York, N. Y. 10022,

PETS-—~DOGS, BIRDS, RABBITS,
HAMSTERS, ETC.

MAKE big money ralsing rabbits for us.
Information 25¢. Keeney Brothers, New
Freedom, Penna.

PROFITABLE OCCUPATIONS

INVESTIGATE Accidents. Earn $750.00
to 51,500.00 monthly. Car furnished. Ex-
penses paid. No selling. No college educa-
tion necessary. Pick own job location in
U. S., Canada or overseas. Investigate
full time. Or ecarn $8.44 hour spare time.
Men urgently needed now. Write for Free
information. Absolutely no obligation.
Universal, CMH, 6801 Hillcrest, Dallas 5,

{ Texas.

MAKE Mail Order pay. Get ‘‘How To
write a Classified Ad That Pulls.” In-
cludes certificate worth $2.00 toward clas-
sified ad in S & M. Send $1.00 to C. D.
Wwilson, Science & Mechanics, 505 Park
Ave., New York, N. Y. 10022,

SONGWRITERS

POEMS Wanted for musical setting and
recording. Send poems. Free examination.
Crown Music, 49-SC West 32, New York 1.

RADIO & TELEVISION

McGEE Radio Company. Big 1966 Cata-
log Sent Free. America’s Best Values.
Amplifiers, Speakers, Electronic
Parts. Send Name, Address and Zip Code
Number to McGee Radio Company, 1901
McGee Street, Dept. RTV, Kansas City,
Missourl 64108.

FREE Catalog. Electronics parts, tubes.

Wholesale. Thousands of items. Unbeat-
able prices. Arcturus Electronics-RT,
502 22nd St., Union City.

N. J. 07087,

TELEVISION Servicing Course, com-
plete, latest edition. Special $3.00. Satls-
faction guaranteed. Supreme Publications,
1760 Balsam, Highland Park. Illinois 60035.

BEGINNERS All Wave Radio Kit, tube
and transistor included $3.00. Ekeradio,
Box 131, Temple City, Calif.

IT'S Supercalifragilisticexpialidocious?
Free information about Kit-of-the-Month
Club and new catalog: Etched Circuit
Boards, Radio Books. Exclusive items.
Leader Enterprises, Box 44718KS. Los
Angeles, 90044.

TELEVISION troubles spotted in min-
utes! Repair all makes and models this
easy expert way. No Book theory. A real
*'work bench’ simplified method. Used by
‘pros’’ throughout the industry. Write,
specifying black/white, or color. National
Technical Research Labs., 6430 So. West-
ern Ave., Whittier, Calif.

DIAGRAMS, service information, Radio

$1.00, Television $1.50. Beitman. 1760
Balsam, Highland Park, Illinois 60035.

TREASURE FINDERS—PROSPECTING
EQUIPMENT

NEW supersensitive transistor locators
detect buried gold, silver. coins. Kits
assembled models. $19.95 up. Free cata-
'll?lg' aR.cl(:o-:\ao, Box 10563, Houston, Texas

018.
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SOMEONE SHOULD DEVELOP AN EASY WAY

TO LEARN ELECTRONICS AT HOME

RCA INSTITUTES DID!

RCA introduces new CAREER PROGRAMS
—beginning with the student-proved
SAUTOTEXT' Programmed instruction
Method — the faster, easier way to learn.
You start to learn the field of your choice
immediately. No previous training or ex-
perience needed.

Pick the career of your choice—and RCA
Insthtutes will do the rest! RCA's new, rev-
olutionary “"Career Programs" help you go
directly to the career you want! You waste
no time learning things you'll never use
on your job! Each Career Program Is de-
signed to get you into the kind of job you
want in the fastest, easiest possible way!

SEPARATE COURSES

In addition, in order to meet specific
needs. RCA Institutes offers a wide variety
of separate courses which may be taken
independently of the above Career Pro-
grams, on all subjects from Electronics
Fundamentals to Computer Programming.
Complete information about these courses
will be sent with your other materials.

APRIL-May, 1966

CHOOSE A CAREER PROGRAM NOW

your first step to the Job of your choice!
Television Servicing
Telecommunications

FCC License Preparation

Automation Electronics

Automatic Controls

Digital Techniques

Industrial Electronics

Nuclear Instrumentation

Solid State Electronics

Electronics Drafting

RCA INSTITUTES BONUS EXTRAS

Only RCA Institutes offers you a Liberal
Tuition Plan, one of the most economical
ways to learn. Plus. you get top quality
equipment in all kits furnished to you with
your courses — yours to keep and use on
the job. And now. RCA's NEwW PRO-
GRAMMED ELECTRONIC BREADBOARD
GIVES YOU LIMITLESS EXPERIMENTA
TION — sclentific laboratory procedures

right in your awn home! You build a work-
ing signal geaerator, AM Receiver, Multi-
meter, Oscllioscope, and other valuable
equipment —ALL AS A PART OF YOUR
COURSE! Get the facts today!

Classroom Training Also Avallable. Day
and Evening Classes are available to you
in New York City at RCA Institutes Resi-
dent School. You may be admitted with-
out any previous techni€al training; prep
courses are avaitable if you haven't com-
pleted high sc hool. Coeducational classes
start four times 3 year.

SEND ATTACHED POSTCARD TODAY FOR
COMPLETE IKFORMATION. NO OBLIGA-
TION. NO SALESMAN WILL CALL. FREE
BOOK INCLUDED. CHECK HOME STUDY
OR CLASSROOM TRAINING.

Dept.

RCA INSTITUTES, wc. &2

A Service of the Radio Corporation of America
350 West 4th St, New York City 10014

The Most Trusted Name in Electronics
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Won’t you please help us?

We'd like to learn a little more about the readers of RADIO-TV EXPERIMENTER.

Nothing personal of eourse, just some general information which will assist us in

the planning of a better magazine for you.

When you'’ve completed the questionnaire, just put it into an envelope and mail it

back to us. If you wish, you neeidn’t even tell ns your name. Thanks for your help.
—Julian M. Sienkiewicz, Editor

| — First, please indicate your age group. | 7 — What other electronic magazines do you
[ under 18 [ 35 to 44 read?
[J 18 to 24 [C] 45 to 54 regularly once in a while
[ 25 to 34 [] ever 55 [ Electronics Hlustrated
la—[] Male [J] Marrisd [ Electronics World O
Female Sinali [0 Elementary Electronics (]
E'o. of Childr%ln 6 one [ threa O P°P‘_‘I" Electronics O
[] e s [0 Radio Electronics (]
; 8 — What is there about electronics that interests
2 — What is your present occupation? |if you go you the most?
to school part time and wark part time, 71 HI-FI [ construction
please indicate both| ] CB [ experimentation
[0 armed forces O professional 0 swt 0O servicing
[J business owner [] student O ham radio 0O other_ _
[ clerical ] technical (SPECIFY)
[ craftsman [] sales 9 — Do you own any equipment of your own,
O official (gov't) [[] other = such as,
(SPECIFY) [ oscilloscope [J ham transmitter
3 — What was the last school you attended? 8 z?VMM o co::r::irll:rahons
0 E.r‘;h s’::holol O coll;go’ hool [0 signal generator O other g
L), high,sclios] S} igPuiints. sched O CB transceiver (SPECIFY)

3a —Did you graduate? [J yes Bl 10 — How much money have you spent on equip-

4 — Have you ever taken a correspondence ment in the past year?

eourse? lTeor; test e on ,
0O yes 0 ne #qupmen L. equipmen
4s — Do yo7u intend to take a correspondence fqu—l-mn_:"r; R ;""' on SWL equip-
8“;: 0 no ham $ other
equipment
if yes, what type of course? i (SPECIFY)
O electronic O TV & radio servicing ] —Wha; fypeh of eqt;ipmenf do you expect to
technician purchase this year
O electronic 13 general .fheo.ry [ test equipment [0 communication
computers [] communications O Hi-Fi equipment equipment (ham,
O basic electricity [] other_ L CB, SWL)
(SPECIFY) O other
SPECIFY,
5 — Would you indicate the approximate total | I1a — How much do you expect to sp(end on ;our
annual family income? new equipment purchases?
BeEeR,  Ruenen,, | Qond Qe
o R to b $50 to $99 300 to $399
] $5000 to $6999 0] $15.000 and over E $100 fo $199 B :m s:o%
=N 12 — Do you find White's Radio Log useful?
® T EremmENTERT - T RADIOTY [l Yesliim) £28__ Sdaimant —
[ this is my first issue O regularly Please mail to: JULIAN M, SIENKIEWICZ, Editor,
[ whenever | see it O | subscribe Radio-TV Experimenter, 505 Park Avenue, New
6a— How long do you keep your copy of York, N",' York 10022
RADIO-TV EXPERIMENTER? Thanks agein. .
[0 about | month 0 more than 3 months It you wish, you needn't give us your
O more than t month  [J as permanent name ond address.
library reference N
6b — How many people, other than you, will read ame
this copy of RADIO-TV EXPERIMENTER?
Address.
\ ~ (NO. OF PEOPLE) City_ State Zip )
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battery strength. Operating power is derived
from ten inexpensive AA-size penlight cells.

Modular type construction allows even
a beginner to tackle this rig with confidence.
Low in cost, it will fit a beginners modest
budget. Total cost is under $35.00—and
that’s using all new, quality components
throughout. Later on we’ll tell you how
to reduce this cost almost in half with just
a few modifications, More about that later.

Completed unit shows compactness that is

possible by using modular construction.

Go Walkie-Talkie. The transmitter de-
scribed here was built as part of an all solid
state 6-meter amateur station. The compan-
ion receiver was physically designed to match
the transmitter. The receiver, built in the
same size case, can be bolted to the right
side of the transmitter to form a complete 6-
meter station.

The receiver was described in the March/
April, 1966 issue of ELEMENTARY ELEC-
TRONICS which may have been on the news-
stand when you purchased this issue of
RaDIO-TV EXPERIMENTER. ., If you missed
this copy of ELEMENTARY ELECTRONICS, you
can obtain one by ordering it direct from
the publisher of this magazine, Davis PUBLI-
CATIONS, INC. for $1.00 postpaid.

How it works. Let’s first describe the
action of the audio modulator, and then the
RF section. Later on, how they work together.

Audio signals generated by the ceramic
microphone are coupled into the primary of
transformer T1, which matches the high mi-
crophone impedance to the low input im-
pedance of transistor Ql. Variable resistor
R1 serves as the modulation control. Audio
from the secondary of T1, is coupled into the
base of QI by capacitor Cl. The bias on QI
is preset by resistors R2 and R3. This stage is
stabilized by resistor R4, which is by-passed
by capacitor C2. Resistor RS is the collector
load for transistor Q1.

The audio voltage developed across RS
is coupled into the base of transistor Q2. The
operation of this stage is identical to the first
with the exception that a transformer, T2,

B1-B10—1.5 volt AA cells {See text)

C1, C4—10-mf., 12-WVDC miniature electro-
lytic capacitor, (Lafayette 99R6082 or equiv.)

€2, €3, C5—50-mf., 12-WVDC miniature elec-
trolytic copacitor (Lafayette 99R6085 or
equiv.)

C6, C8—10-mf., 15-WVDC miniature electro-
lytic capacitor (Lafayette 99R6049 or equiv.)

C7—.005-mf., 75-WVDC miniature ceramic ca-
pacitor (Lafayette 99R6062 or equiv.)

C9—.05-mf., 75-WVDC miniature ceramic ca-
pacitor (Lofayette 99R6068 or equiv.)

C10—100-mmf., 500-WVDC ceramic capacitor

€11, C14—.01-mf., 75 WVDC miniature ce-
ramic

C15, Cl19—capacitor (Lafayette 99R6063 or
equiv.)

C12—20-mmf., 500-WVDC ceramic capacitor

C13, C17—68-mmf., 500-WVDC ceramic ca-
pacitor

C16—15-mmf., 500-WVDC ceramic capacitor

C18—10-mmf., 500-WVDC ceramic copacitor

D1—1N64 crystal diode

Parts List for 6-meter Solid-state Transmitter

31,13, J4—ph jack, single hole ting

J2—RF Connector, type $O-239

K1—3 p.d.t. miniature relay (Potter and Brum-
field KM 14D, 12-VDC coil. See text)

L1—4 % turns No. 26 wire close wound on ¥,
o.d. ferrite tuned coil form

L2—1 Y turns No. 26 wire, wound around top
of L1

L3—53%, turns No. 26 wire close wound on %
o.d. ferrite tuned coil form

M1—0-1 ma. miniature meter (Lafayette
99R5052)

Q1, Q2—2N322 transistor (Motorola)

Q3, Q4—2N1415 transistor (GE)

Q5, Q6—2N2512 transistor (Amperex) (order
from Newark Electronics Corp., 223 West
Madison St., Chicago, lll. 60606. Part No.
22F2634 @ $1.60 each)

R1—5,000-0chm miniature potentiometer (Lafay-
ette 99R6143)

R2—100,000-ohms

R3—15,000-0hms

R4—1,200-ohms

RaAp10-TV EXPERIMENTER
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Modulator is only an audio amplifier. The

and not a resistor, is the collector load.

The output of transformer T2 drives the
output stage, which is operated class B push-
pull. The secondary of T2 is center tapped.
As one transistor amplifies one half of the
input signal, wkile the second transistor
amplifies the other half.

Resistors RI1 and R12 form a voltage
divider which places a slight forward bias on
transistors Q3 and Q4 to reduce cross-over
distortion. Stabilization of transistors Q3 and
Q4 is accomplished by resistors R13 and R14
which are in series with the emitter leads.
The amplified output appears in the second-
ary of transformer T3.

Now that we have discussed the operation
of the modulator, let’s turn to the RF section.

The RF carrier is generated by transistor

VVAAA-

+
fce %ca

010
O

main difference is in T3 secondary winding.

QS, which operates as a crystal controlled
overtone oscillator. The bias on QS5 is set by
resistors R15 and R16. Capacitor C10 by-
passes resistor RI5. The resonant circuit
formed by capacitors C12, C13 and coil L1
is resonant at the crystal frequency. Capaci-
tors C12 and C13 also fornm a voltage divider
—the crystal (XTAL) being placed in the
feedback path which starts and sustains os-
cillation.

Transistor Q6, which is the final amplifier,
operates class B. Radio frequency energy at
the crystal frequency is coupled into the base
of Q6 by the secondary of coil L1, that is
coil L2. The turns ratio of LI1/L2 is ar-
ranged to match the low input impedance
of Q6.

A small amount of bias is placed on Q6

R5, 15—4,700-ohms Note: all fixed

R6, 9—470-ohms value resistors

R7—220,000-0hms are Vy-watt, =10%

R8—10,000-ohms

R10—220-ohms

R11—2,700-ohms

R12—47-ohms

R13, 15—10-0hms

R16—27,000-ohms

R17—100-ohms

R18—68-0hms

R19—330-ohms

PL1—Phono jack, RCA type

$01—>5-pin chassis connector {Amphenol
PCG-5)

S$1—S.p.s.t. toggle switch

$2—S.p.d.t. push-button switch

T1—Miniature audio transformer; 100,000-ohm
primary, 2,000-chm secondary (lLafayette
99R6125)

T2—Miniature auvdio transformer; 10,000-0hm
primary, 2,000-chm C.T. secondary (Lafay-
ette 99R6126)

T3—Miniature audis transformer; 500-ohm C.T.

primary, 500-ohm C.T. secondary {Lafayette
33R8553)

XTAL—6-meter (50.1 to 54 mc.) 5th. overtone
crystal

1—Push-to-talk microphone (Lofayette
44R0116)

1—Heat sink for Q6 (Thermalloy type 22118B)

1—Minibox, 5x4x3 inch (See text}

2—73¥; inch o.d. ferrite tuned coil form (Lafay-
ette 99R6000 or 6001 or 6002}

Misc.—Nuts, bolts, solder, hook-up wire, Y,
o.d.- Y inch id plastic tube, perforated board,
flea clips, eyelets, rubber feet, battery hold-
ers, efc.

Parts List—Bracket Handle
2—3x¥Y;xV inch aluminum
1—10% x¥% x inch aluminum
2— Y x? inch length of aluminum 90° angle
stock
Misc.—Nuts, bolts, epoxy, micrephone hang-up
bracket, (supplied with microphone)

APRIL-MaY, 1966
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The usual high-frequency wiring techniques must be used when wiring this section of unit.

by resistor R18 and capacitor C14, which
generate signal developed bias. The collec-
tor of Q6 is tapped down on L3 to obtain
a better impedance match and maximum
power output. Capacitors C16 and C17 form
a capacitive voltage divider which matches
the resonant-frequency impedance of the
tank circuit to that of the antenna. A small
portion of the output energy is sampled via
capacitor C18. This energy is rectified by
diode DI. This DC voltage is applied to the
meter to provide a visual indication of RF
power output.

Team Work. Now that we have explained
the operation of the modulator and RF sec-
tions separately, we'll show how they work
together.

When the push-to-talk switch on the mi-
crophone is depressed, relay K1 is energized.
A pair of contacts on the relay are closed and
power is applied to the transmitter at point
C. Notice that current flowing to the RF
section must first pass through the secondary
of the modulation transformer, T3. When
you speak into the microphone, the audio
modulation voltage appears in series with
the DC voltage. This audio modulation volt-
age adds and subtracts from the DC voltage
according to the input signal. Thus the cur-
rent to the RF section is modulated by the
input audio signal, and the carrier is modu-
lated.

Mechanical Construction. The transmit-
ter is built into a standard 5x4x3 inch alu-
minum chassis cut down to 5x4x2% inches.

To modify the case, the bottom %8 inch from
each haif of the box is cut off. It's a simple
job with a hacksaw or a hand nibbler. Dress
any rough edges with a file.

Lay out the spots to be drilled in the case
with a square. Center punch each spot
to be drilled before drilling. The larger holes
can be formed by first drilling a small hole
and using a reamer to enlarge it to the proper
size. The holes for meter M| and socket
SO1 are most easily made with a Greenlee
chassis or knock-out punch.

After all the mechanical work on the case
has been completed, the case is prepared for
painting. Wash the case to remove any dirt
or grease which might prevent the paint from
adhering to the case properly. The case can

Botteries mounted in cover provide the 15-
volts DC. Keep contacts clean and secure.

RaAD10-TV EXPERIMENTER
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Notes on Chassis Box Preparation

1. Original hole in case.
2. 3/32” diameter hole.
3. Hole for #4 screw.
4. %" diameter hole.

APRIL-MaY, 1966

5. Y," diameter hole. 8.
6. Hole for #6 screw. 9.
7. All holes in case cover top 10.

are for #4 screws. 11

- : '——I

Holes for # 8 screws.
7/s” diameter hole.
L diameter hole.
1,"” diameter hole.
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then be painted using a good quality spray
paint following the paint manufacturer’s di-
rections.

Suitable decals may then be applied to
give the transmitter a professional, finished
appearance. Apply several light coats of a
clear spray paint to protect both the paint
job and the decals.

The mounting bracket (see drawings) is
assembled using % x'8 inch aluminum stock
cut to the dimensions given. The corner
brackets, made from aluminum angle stock,
were epoxied to the side pieces. The reader
may prefer to use conventional hardware.
The microphone bracket, which comes with
the microphone, is mounted using 6-32 hard-
ware.

Electrical Construction — Modulator.
The modulator is built on a 1'%¢x21%s inch
piece of perforated board. The general parts
layout can be seen in the photographs. Most
of the components are mounted upright in
order to conserve space. Although the layout
is not critical, due to the compact construc-
tion of the modulator, the reader would do
well to follow the layout presented. Modu-
lator Location Table gives the exact location
of all capacitors and resistors on the per-
forated board. The placement of transistors
Q1 through Q4 and transformers can be de-
termined from the photographs.

After the modulator is wired, recheck it
for possible errors. After you've assured
yourself that the wiring is correct, proceed
to test the modulator.

Testing Modulator Section. Insert the
transistors. Temporarily connect a 470-ohm,

WASHER

WING NUT //3 PLASTIC WASHERS
{
r % xMTR || REC ﬁ
. ¥
‘ f ASSEMBLY
. P HANOLE

LB
xkxd ALUM. ANGLE

HANDLE BRACKET

103'x & THICK
ALUMINUM

$DIA.x 43 PLASTIC WASHER (6 REQ)
HOLE FOR #8 SCREw

bracket to mount rig
for tabletop tilting.

Handle is used as
under dashboard or

Y3 -watt resistor from point C to D. Connect
a VOM set to read AC volts across the 470-
ohm resistor. Connect a microphone to the
input. Apply negative (=) 15 volts to point
C, and positive (+) 15 volts to a ground
point. Set the modulation control R1 so
that the meter reads 7 to 7.5 volts rms when
speaking into the microphone in a slightly
louder than normal voice. The modulator is
now set to modulate the transmitter 80 to
100% .

If a VOM is not available, a medium im-
pedance (500 to 2,000 ohms) headset can
be used to check that the modulator is op-
erating.

Electrical Construction—RF Section.
The RF transmitter section is built on a piece
of copper clad perforated board to simplify
construction. Areas of the copper are
stripped from the board to provide insulated
areas for flea clips, coils, etc. Remember
that at VHF frequencies, all leads should be
as short as possible to ensure proper opera-
tion.

Coils L1, 1.2, and L3 are wound on min-
iature 3s-inch o.d. coil forms. The coil forms
specified are replacement parts for popular
CB walkie talkies, and are easy to obtain.
Strip off the original winding and rewind the
coils as given in the Parts List. A drop of
wax or Duco cement will keep the turns
from coming loose. Be sure that the tap on
coil L3 does not short to an adjacent turn.

Complete the wiring as shown in the sche-
matic diagram. Recheck your work for pos-
sible errors.

Testing RF Section. After the RF board
has been checked over, test it as follows.

Plug in transistors Q5 and Q6. As tran-
sistor Q6 is operated close to its maximum
power rating, be sure to use the heat sink
specified in the parts list. Plug a 6-meter
(50.1 to 54 mc.) Sth overtone crystal into
the crystal socket. Using jumper leads, con-
nect terminals F, D, and C together. Con-
nect the positive terminal of meter M1 to
terminal G, and the negative terminal to
ground. Temporarily solder a 47-ohm, V-
watt resistor from the junction of capacitors
Cl16 and C17 to ground. Use short leads.
Connect negative (=) 15 volts to terminal
B, and positive (+) 15 volts to ground. When
terminal A is momentarily contacted to
ground, relay Rl should pull in and meter
M1 should deflect up scale. Tune coils L1
and L3 for maximum on meter Ml. A me-
ter indication of 0.6 to 0.9 will indicate that
the RF section is operating correctly.

Rap10-TV EXPERIMENTER
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Notes on Modulator Perf-Board
. Component side of board is

o oaw N

No

. Slots cut for T2 mounting.

Final Testing and Alignment. Assuming
no wiring errors have been made during the
final assembly, the transmitter should require
only minor adjustments to tune it up for
peak output and 100% modulation.

Connect a 50-ohm dummy load to J2. If
you don’t already have one, you can make
one up quite easily. Insert a 50-ohm (47-
ohms will also do), Y2-watt resistor into a
PL-259 connector, pass one lead through the
center conductor and solder. The remaining
lead is soldered to the shell of the connector.

Plug in the battery pack, and the micro-
phone to the unit. Switch S1 to the stand-by
position. When you depress the push-to-talk
button, on the microphone, meter M1 should
deflect up scale, indicating that there is out-
put. If it does not, recheck the wiring.

Key the push-to-talk switch, and without
speaking into the microphone, peak coils L1
and L3 for maximum reading on meter M1.
A reading of 0.6 to 0.9 is about right. With
the dummy load still connected, listen to the
transmitter with a receiver tuned to the trans-
mitter’s frequency. Adjust the modulation
control, variable resistor R1, for best modu-
lation when speaking in a slightly louder than
normal voice. The modulation control should
not be advanced too high, however, or the
transmitter may overmodulate on peaks.

On the Air. Operating this rig is a breeze.
Once the necessary tune-up adjustments have
been made, you can forget them. This is one
rig you don’t have to shout into to be heard
—the modulator has plenty of reserve power.

Batteries are replaced when the indicated

Modulator Lotation Table

Resistor Location

Modulator section contains the greater 21 110, J10, K10

number of electronic components. Table R:2; :\\JAg ”\‘g_

at right indicates resistor and capacitor R4 N3* N4

positions on perforated board below. The RS 03* 04

completed modulator is at bottom right. R6 M3* M4 * ndicates which

R7 G7, G8* hele the upright
e R8 H7, H8* resistor rests on.
*
AB CDEF GHI JKLMN 2190 aj,f{g
'°°©©©KXXX)S_:,5‘°©° R11 F7, F8*
2 oo 0000000 0’0 @ o S:g ?47:.'%7
3llgt o 0o 0 oo o oo o®®OO R14 Ad*, B4
‘@@ 0° ©0@O0@c 00000 ———
apacitor ocation
0°0©0OOOOc 000 C1 K8, K9*
000,00 ° @00 0c00°00 Cc2 o1*, 02
7 o~ 7—~0 07 C3 M1*, M2
@@ 0 00 @O@®0c 00000 C4 11*, J2 *mdicates position
8lc,c OO OO cO®O®® o o C5 G3, H3* ot positive (+) ter-
9 ? :/?\: : . C L3* L8 minal, if polarized.
%0 §° © 4@ o 0,0 o o Ei.@s@. c1 F9, F10
0] O\‘O o oo 0! < c8 J3‘. J8
© 0o 00© 200 o 75, AG
CONNECT T0 B)

shown. All interconnections
are on other side.

Eyelet in hole is indicated
with heavy circle.

Flea clip locations are (X).
Dotted circle indicates a
hole drilled for #4 screw.
Dotted circular loop around
two holes indicates cutout
for transformer mounting.
Unmarked holes not used.
Small dark circles not in
line with perf-board holes
are drilled 1/16” diameter.
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TERMINALS

Top view of RF section (above) and the
bottom view (below) have fewer components
to squeeze into available space. Point-
to-point wiring is used in RF stage to
keep all lead lengths as short as possible
thus keeping all stray capacitances lower.

E 3 - § >— T0 J2, J3, V4

Ri® . 0! cie ci?

RF power output on meter M1 drops. You’ll
get more for your money if you use the
premium alkaline cells. These cells do cost
more initially, but will last far longer than
ordinary cells, and actually reduce the op-
erating cost-per-hour.

With a low power rig such as this, a good
antenna is a must. A simple whip antenna
suitable for portable operation can be assem-
bled using a replacement type telescoping
antenna joined to a PL-259 connector.

For best results when used as part of a
fixed station, a better antenna should be
used. A properly cut half wave dipole will
give good results if it's mounted high and is
in a good location. A beam type antenna

would be your best bet.

Ranges of 30 to 50 miles are typical, and
can be expected when the rig is used with a
beam type antenna. A lot depends on the
height and location of the antenna. Natural-
ly, if you live on top of a 1500-foot hill, your

TELE ANTENNA
UHF CONNECTOR
{

"~ PLASTIC TUBE
$1D, 20D. x 2"LONG

CONNECT TO CENTER TERMINAL

W
RIGHT ANGLE CONNECTOR

Adjust telescoping antenna around basic
54-inch length for maximum signal radia-
tion. Don't remove antenna with power on.

results are likely to be a lot better than the
fellow who lives between two 1500-foot hills!
Skip contacts 600 to 1500 miles distant are
possible during the summer months. For
additional antenna information, the reader is
referred to The Radio Amateur’s Handbook
published by the ARRL.

Warning. When operating this or any
other transistorized transmitter, NEVER key
the transmitter without a suitable load being
attached to the output! To do so will most
likely cause instantaneous damage to the RF
output transistor. You have been warned.

Some Modifications. Earlier we men-
tioned that the cost of building this trans-
mitter could be cut substantially by making a
few modifications. If the reader is willing to
forego the operating convenience of push-
to-talk capability, Relay K1 can be replaced
with an ordinary 3-position, double-throw
slide switch. A standard microphone can be
used in place of the push-to-talk microphone
specified in the parts list. If you feel that
you can do without the relative power output
meter, and use a field strength meter to tune
the rig up with, meter M1 and its associated
components (C18, C19, D1, R19) may be
dispensed with. Several dollars can be saved
by shopping for the 6-meter crystal on the
surplus market. A basic version of this trans-
mitter can be built, using all new parts, for

(Continued on page 117)

Rap10-TV EXPERIMENTER



You too can be a DX hound!

All you need is patience and some
late-night listening time.
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B Think that real DX is something available
to operators having sophisticated communi-
cations receivers? It'isn’t! With no more than
a regular table radio (with the possible ex-
ception of those dreadful little S-tube—and
sometimes 4-tube—AC-DC sets) you can
have a crack at aeronautical radiobeacons in
14 countries. True, the communications
receivers will pull 'em in berter—and more
often—but your set will snag a good percent-
age of them.

These radiobeacon stations transmit their
identification call over and over, very slowly
in Morse code. The use of code is where you
get your break, because the modulated dots
and dashes are much easier for a receiver
to monitor than are regular voice and music
transmissions from broadcast stations. And
don't let the fact that you might not be able
to copy CW (continuous wave) code stop
you from listening to these stations because
they send so slowly that you can copy down
the dots and dashes on a piece of paper and
then decipher them. Since the letters are re-
peated over and over, there are plenty of
chances for you to try again if you missed a
letter.

Try Our List. While there have been
spotty, very incomplete, listings of these
radiobeacons published previously, the one

ApPRIL-MAY, 1966

presented here is (while still not complete)
the most comprehensive one ever compiled.

The stations on the list should start show-
ing up on your receiver around sunset and
continue through the night. Most of them
operate irregularly and it could be possible to
hear as many as two or three on the same
frequency during differcnt periods on the
same day!

If possible, you should use a long wire
antenna when trying to receive these stations.
If your set has a ferrite loopstick antenna,
just string up 100 feet of wire outside your
window and wrap three or four turns of it
around the loopstick. If the set has two
screw-terminals marked “A” and “G,” at-
tach the antenna to the “A” post. If possible,
run the antenna from east to west, since most
of the stations will be south of you and the
long wire will receive best from a broadside
direction.

Use the Mail. It's possible to get QSL’s
from these stations, and many listeners boast
rather sizeable collections of wallpaper from
aeronautical radiobeacon stations. When
sending your report to the latin American
beacons, address it in Spanish. A typical
example would be: Estacion Radiofaro
“CTG,” Acrovias Nacionales de Colombia,
Cartagena, Colombia. Enclose a prepared



38

Communications-type

receiver

(above) tunes

to

1750 ke easily.  may be necessary to realign
some table radios, unlike that at right, which
do not tune to stations above 1600 ke calibration.

st

Medium-Wave Beacon Stations

Ident.

Call

MS /ETC6
JIMIETDS
HOB /HQB
JUI

HOQR /HOR

HQI/HOI
HQP /HOP
HOC/HQC
MAL/OAR3
LGM

PRN /PRN

Location

Massawa, Ethiopia
Gimma, Ethiopia
San Pedro Sula, Hond.

Jashij w
Ocotepeaue, Hond.
Puerto Cortes, Hond.
Juticalpa, Hond.

La Esperanza, Hond.
Tela, Hond.

S. Barbara, Hond,
Yoro. Hond.

S. Rosa de Co

. Hond,

La C Hor

ta Pima, Hond.

Puer Peru
Legu {a
El Pe

Tupurquara, Brazil
Eirunepe, Brazh
Salvador, Brazil
Villahermosa, Mex.
Managua, Nicaragua

Cartage
Fharam

Q

Pasto, Colombia
Karlshamn, Sweden
Santarem, Braz

ulancingo, N

olombia
via

EST Owner
Irr SAl
{rreg SAHSA
lrreg. SAHSA
S#
SAHSA
SAHSA
S#
SAHSA
SAHSA
SA
Tree CAF
days  PAA
0430 2400 ANC
days PANAGRA
) Al
=
cont PANAGRA
0800-1500 ANC

Ke.
1625

1628
1630

1635
1638

AG

Ident.

Calt
coT
CZMIXACQ
MZT

:il&

TON
UXTXACU

MTT /XA
PRN/PRN

ANC
ARM
CAF
CORPAC

CRAL
FAC

GS

| LAB
PAA
PANAGRA
SAHSA

SM

A small tropical town such
as this is often the site of
the beacon station. Un-
like broadcast stations
there is no staff to handle
mail and no budget to
cover cost of mailing a re-
ply. Postage, for confir-
mation of your reception
report, may be paid for
by an employee. To insure
a prompt reply include
two International Reply
Coupons in letter with
self-addressed envelope
—best way to make sure
reply is addressed right.

T 120 A AL

Location EST Owner
C irreg. AN
Cozumel, Mex.
Mazatlan, Mex.
G 0600-1800 PAA
S cont.  PAA
Tres EsQuinas, Colombk irreg.  F
Tuxtla Gutierrez, Mex. 0500-1800

bia

LAB
0500-1800 ANC
LAB
0800-1500 ANC

Py
C
L a cont.
M ex.
Tapurucuara, Brazil

Station Owners

Pan American Grace Alrways

Aerovias Nacionales de Colombia

Aeronautical Radio de Mexico

Compania de Avacion Faucet, S.A.

Corp. Peruana de Aeropuertos y
Aviacon Comerical

Costa Rican Air Lines

Fuerza Aerea Colombiana

Golpet Sagoce.

Lloyd Aereo Boliviano

Pan American Airways, Inc.

Pan American Grace Airways

Servicio Aereo de Honduras

Sociedad Aeronautica de Medellin

Rap10-TV EXPERIMENTER
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ident. ident.

Kc. Cali Location EST Owne  Kc. Call Location EST Owner

(1600) SRE Sucre, Bolivia cont, LAB PVVIPVVY  Vitoria, Brazil irreg.

1638 THY/OAG3 Chacharoyas. Peru ineg. CORPAC TIX/XADG Tixtla, Mex. 0800-2300 ARM
2C0/2CO  Cuzco, Feru days CORPAC 1680 EJA Barramcebermuja, Col. 0500-2400 ANC
ZQC1ZQC  Piarco, Trimidad rreq. PAA TDT6/TDT6 Puerto Barrios, Guat. 0600-1900 AG
ZYNIZYN  Labrea, Brazil 1685 DRC Dos rios, Colombia 0500-1800 ANC

1640  JSE San Jose, Bolivia cont, PANAGRA 1688 Punt» Penasco. Mex.

Sogamoso. Colombia irreg. ANC PRG/PRG Tres Lagoas, Brazil irreg.

1648 OAX/XACS Oaxaca. Mex. 2330 1200 PUD/PUD firunepe, Brazil 1rregQ.
PRE/PRE Aiacaju, Branl irreg, PUI/PUI ele, Brazil irreg.

PRF PR Bauru, Erazil irreg. VR vuerto Vallarta, Mex.
PRU/PRU  Cuiaba, Brazil irreg. PYU/PVU Parnaiba, Brazil irreg.

(1688) PUI/PUI Tefe, Brazil irreg. 1690 MDE Medellin. Col. 0500-1900 ANC

1648 PVC/PVC  Fortalezs, Brazil irreg. TDT7/TDT? Carmelita, Guat. 1900 AG

(1708) PVK/PVK  Altamire, Brazil irreg. 1695 TBU Tibu, Colombia irreg. GS
T Tijuana, Mex. 1698  ACA/XADH Pie de la Cuesta, Mex. 2300 ARM

1648.5- ASC Ascensian, Bolivia irreg. LAB (1688) PVGIPVG Cucus, Brazil irreg.

(1600) 1698 RE Reyndsa, Mex.

1650 MOY/OAP3 Moyobamba, Peru irreg. CAF SDM Santo Domingo, Mex.

UIB Quibdo. Colombia 0600 1800 ANC (1628) TGZ Tuxtia Gutierrez, Mex. 0500-1900

1665 CUC Cucuta, Colombia 0500 1800 ANC 1698 ZQC2/2QC2 Gateota Pt., Trinidad irreg.  PAA

(1660} 1700 GUIETC2  Gore, Ethiopia Irreg

1658 CPE Campeche, Mexico IBR/OAK3 Iberia, Peru irreg CAF
PRH/PRH  Maceio, Brazil cont, QIN/OAT3  Quince Mil, Peru irreg CAF

(1688) PRJIPRJ Benjami) Constani, Braz.  irreqQ. TOT5/TDTS Flores, Guat. 0600-1900 AG

1658 PVMI/PVM  Manaus, Brazii 1rreg. URC Urcos, Peru irreg. CAF

1660 CLO Cati, Cotombia 0500-1800 ANC 1704 HRD/HRD  Toncontin, Hond. irreg PAA

1662 PZA Puerto Cabezas, Nicar. TGU Tegucigalpa. Hond. PAA

1665 ZZD4/ZZD4 Jatai, Beazil irreg, 1705  AF1 Amalti, Colombia 0600-1800 ANC
22G2/22G2 Pedra A:xul, Brazil rreq. 1708 MXL/XACI  Mexicall, Mex, 0700-1800
22G6/22G6 Rio Verce, Brazil irreg. PRT/PRT Canavierias, Brazil irreg.
22G1-22G1  Vitoria ca ConQuista Braz, 1rreg. PUB/PUB  Caruari, Brazil irreg.
2.G8122G8 Guiratinga Biazil neg. PUK /PUK  Corumba, Brazil irreg.
ZZH3/2ZH3 Governador Valadarez, Brazil irreq. PVRIPVR Recite, Brazil rreg.
1779/77179 Aitenas Brazil irreq TAMIXACA Tampico, Mex. 0815-1745

1668  GDL Guadalaiara, Me«. TAP/XACX Tapachula, Mex, 0800-1900
HMO Hermos'lo Mex, 1710 BUN Buenaventura, Col.

mID Mei Ja Mex. 10Q/CBY  lauique, Chile irreg.

1670  AUR Guatemala City, Guat. SNG San Ignacio, Bolivia
czu Corozal Colombia 0600 1800 ANC 1715 TIKP/TIKP Puntarenas, Costa Rica cont. PAA
TIKY/TIKY Puerto Limon, Cosla Rica cont. PAA 1718,5 MZL Manzanillo, Mex. ARM
TIPM/TIPM Paimar Costa Rica CRAL 1730 GRN Gravo Norte, Col. irreg. SM

1675 TOR Tournawista, Peru 1740 PO Popton, Guat,
utQ Tulua, Colombia 1745 CGW Cartago Valle, Colombia 0600-1800 ANC

1678  PRI/PR! Campo =iande, Brazil wrreg. 750 DODJ/ETCS Dembidollo. Ethiopia Irreg.
PRS/PRS  Mossoro Brazu wreg. PLT Plato, Colombia

J— an

card for the station fill in and return (o you.
Enclose Internztional Reply Coupon, too.

Since our list of radiobeacons was com-
piled piece meal from different sources, in-
cluding monitoring reports sent to Rab1o-TV
EXPERIMENTER's DX central, we have come
up against some conflicting data on the same
stations. Whenever possible we have tried to
reconcile these differences, but some stations
seem to have been reported on more than one
frequency. The additional frequency is given
in parentheses ir the table.

e L0 ATTS ANTENNA €T s~/ rrer Al
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Few beacon stations have printed QSL cards
—you may get yours on a letterhead if you
are lucky. Those above were handmade
by author and sent along with the report.
The blanks were filled in by operator of
station. Typical transmitter is at left.

Most stations transmit only their identifi-
cation letters, which, in some cases, happens
to coincide with their callsign. Some radio-
beacons are not assigned a regular callsign,
just the identifying letters. Where both the
callsign and identifying letters are known,
these have been indicated on the list.

All you need now is a table radio and a
little patience. Oh, you fellows with the com-
munication jobs can join in the fun too—
after all you discovered these stations in the
first place! Happy DX'ing! s

APRIL-MAY, 1966
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Hectronic
Forerunner
of our
Underseas Future

By K. C. KIRKBRIDE

You are not in the
swim if you think these
predictions are all wet!

® You have probably already been told that
if you expect to stay in the swim at all you
will soon be expected to own your own un-
derwater home, complete with submarine in
your underseas garage, and if you can’t afford
to buy a sub, you can rent one for a measley
$100.00 a day.

Other imaginative spokesmen have pic-
tured fabulous future underwater cities look-
ing much like great plastic clam shells, linked
by transparent underwater pavilions, and
ringed by factories and fisheries.

Even such a recognized authority as Dr.
Athelstan Spilhaus, Dean of the Institute of
Technology of the University of Minnesota,
predicts we will one day see “floating fac-
tories and dwellings, all the components of
future ocean cities.” While other serious
forecasters warn we will have to take to the
seas for at present we double our production
of people every thirty-seven years, risking
future famine of both food and land.

But while future predictions and prospects
sound sometimes frightening, awesome and
sometimes adventurous, the thought occurs
that our imaginative spokesmen have said
little about how we will anchor or power
such floating factories or fisheries, or cities
or homes in the turbulent whimsical ocean
waters.

A Grip on Bottom. Now Woods Hole
engineers, for the first time, have built a
sound structure that can stay put against
pressures and currents of the seas. Looking
much like a king-size Daddy Long Legs, it

Rap10-TV EXPERIMENTER



This artist's sketch shows how

man could explore ‘inner
space’” and tap the vast nat-
ural resources beneath the

ocean floor through the use of
an advanced system of power
generation. Heart of the sys-
tem is a Westinghouse under-
sea nuclear reactor (left} capa-
ble of producing 3,000
kilowatts of electricity for life
- support and operational ac-
tivities in a two-mile deep
undersea community. Sphere
would house the crew and
- serve as the control center for
undersea vehicles used in gath-
ering samples, drilling, mining
or exploring. An undersea re-
search vehicle, called *‘Deep-
star,”” will be similar to the
one in the lower center of this
scene. Deepstar will cruise the
ocean at depths of 12,000 feet.

B
Bl . o8

reaches 2600 feet down to the ocean’s floor.
The ingenious structure now at Blake Pla-
teau, off the stormy shores of South Caro-
lina, is an electronic reporting station, col-
lecting news of tides and currents off the
Continental Shelf.

Its four spidery cabled legs (three fooking
much like a tripod, the fourth running
straight down to the ocean floor) are weight-
ed to the bottom of the sea with 1500 pound
aachors. To keep these long steel cables in
traight lines, round hollow glass spheres—
own to withstand severe ocean pressures—
spotted along the cables. Hydrophones
hed to the steel legs spot ocean news,
[t it through electrical conductors in-
¢ cables up through the ocean waters
saucer-shaped structure 110 feet below
face of the sea.

, 1966

At 110 foot level, diver Ed
Davies inspects cables
conneding Sea Spider’s
underwater sphere to
telemetering buoy at sur-
face. The many inquisitive
fish bring other, unwel-
come Visitors, dangerous
sharks and toothy barra-
cuda, to the experimental
“inner space’ anchorage.

Here a dramatic-looking saucer, packed
with electronic equipment, picks up the
ocean’s news from its four cable legs, relays
it up through cables to a ten-foot buoy atop
the sea. The buoy, in turn, radios its message
to a nearby ship.

Woods Hole spokesmen feel pretty proud
of their underwater saucer for while this one
is only four feet high, and seven feet in di-
ameter, it is the first structure known to stay
fixed and stable, withstanding the pressures
of the ocean. And it can well be the first-
generation forerunner of the floating fac-
tories and cities forecast. Next generation,
Woods Hole men say, will probably be to
replace present electronic gear in the saucer
to make room for men who can station in-
side and spot supplies of fish.

(Continued on page 96)
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HIS VIBRATOR, with a few add-on toys,

will provide endless hours of fascinating
fun, and often sheer bewilderment, for
everyone.

The construction is quite simple and the
finished project will justify any effort to share
in the educational fun of spinning color
wheels, airplane propellers, plastic globes or
a merry-go-round; simulate a snake crawl-
ing up a pole or make a barber pole rotate
as well as many other displays.

Changing the reciprocal (back-and-forth)
motion of the vibrator into rotary (circular
motion is the educational part of this proj-
ect). The change of motion takes place at
the tip of the soft-iron stem (Fig. 1) which
has an off-center point. The tip, cut at the
proper angle, causes an object balanced on
it to rotate when the stem is vibrated. The
point of the tip must be at an angle (about
45-degrees) to the direction of the back-and-
forth motion (Fig. 2). The direction of ro-
tation of the object balanced on the tip can
be changed by turning the angle of the point
of the tip 90 degrees in relation to the direc-
tion of the back-and-forth motion. (For ex-
perimental purposes an adapter can be fitted
to the stem to make it easy to change the

K

ardle of the point so you can change the
attation of rotation — just twist the adapter
transd instead of replacing the stem with an-
side tlzith a point at a new angle.)

to the speed of rotation and the mass
the sur
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{ weight) that can be rotated are determined
by several factors. The most important are
the natural resonance of the stem (the nor-
mal frequency at which it will vibrate be-
cause of length and diameter of the stem)
and the frequency of the reciprocal motion
applied to the stem. Then there is the shape
of the tip of the stem and the angle of the
tip in relation to the direction of the recipro-
cal motion as well as the weight and balance
of the object to be rotated as well as the fric-
tion at the pivot.

BUILDING A VIBRATOR. Take an 8-
inch length of soft-iron wire (#12 ASWG —
American Steel Wire Gauge) and bend it
into an “L” with the bottom part about 3-
inches long — allow an extra half inch for the
loop to attach the stem to the base. Be sure
to use soft-iron wire. Steel wire can become
permanently magnetized and upset the
smooth vibration of the stem. Copper wire
will not vibrate at all since copper is not
attracted by magnetism.

File the tip of the stem to a 45-degree flat
surface as shown in Fig. 2. This cut must
also be 45 degrees to the plane of the bottom
3-inch length of soft-iron wire that is to be
attached to the wooden base.

THE ELECTROMAGNET. The power
to drive the stem can come from almost any
source that will produce a vibration that can
be used as the reciprocal motion. An electro-
magnet can be energized with 60-cycle cur-
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Tt.,\ TIP Fig. 1. AC vibrator is
A\~ easy to build once you
have an electromagnet,

ELECTROMAGNET
TO CONTROL

/

NUT 8 WASHER

/ #12 SOFT-IRON WIRE

FLAT-HEAD
MACHINE SCREW

" / 45° TURN—/7_

e o
P
= 2" MOTION

4
MOTION

TOP VIEW
OF TIP
STEM
S | ELECTROMAGNET
4 N
|_-STEM

L— SPACER
MOUNTING

FLAT CUT FACES 43¢
IN THIS DIRECTION

. WOODEN BASE

Fig. 2. Shape and position of stem point
is the most important part of construction.

rent from the AC-power line to give 7200
back-and-forth motions each minute. A DC-
powered buzzer or bell can also be used—
adjusting the contact gap will change the fre-
quency of the reciprocal motion but this is
just one more factor that must be taken into
account when adjusting the vibrator for
maximum output. The bell has a distinct ad-
vantage—it’s already assembled. Just re-
move the bell, cut off the clapper and bend
the stem up at a right angle to the soft-iron
armature.

ARMATURE

ey BELL OR FILAMENT

TRANSFORMER
[ﬁ:‘: ur
VAC

Fig. 3. Circuit diagram is simple. Dotted lines
indicate wiring used for battery power.

c
45° CUT
A B
THREAD
RIlEE pRILL TO”
. FIT STEM
Figs. 4 and 5. Two simple stem adapters.

Fig. 6. (Below) the simplest rotor made.
INDENTATION N EXACT CENTER

\SOFT ALUMINUM __ (¢ ren puncH

(SEE TEX

ENDS BENT TO
REDUCE CENTER
OF GRAVITY

Vibrator Power. Batteries can be used to
power the vibrator when small fry are using
it without supervision or if you must use the
vibrator away from AC-power sources. A
simple change in the internal connections of
the bell will let you use either the AC power
line or the DC battery (Fig. 3).

Using the bell on DC will reduce the
range of the control since a certain minimum
power must be applied to the bell’s electro-
magnet to pull the armature in to open the
interrupter contacts. You'll have to experi-
ment with the contact spacing to get proper
reciprocal action.

It is important to know the electrical char-
acteristics of the electromagnet that is used
to vibrate the stem. You can get electromag-
nets from any number of sources and as
long as you use the proper voltage and can
supply enough current the vibrator will work
properly and will last for a long, long time.
If the electromagnet overheats you may be
applying too much voltage, the electromag-
net requires too much current or it is not

Rap10-TV EXPERIMENTER



E - SOLDER OR CEMENT
PAPER

CLIP
WIRE

SOLDER

" a3
ﬂ' ' o

ICE CREAM
sTick —WF 4

PROPELLER BLADE
(3 REQ.)

PAPER CLIP WIRE

b2 —

B oo !
F § pLasTIC ROD B
. 3] : SOLGER
(g DRILL HOLE \ ----
G & DRILL x | R L™ w=—ds
PROPELLER +DEEP < DOWEL . PIN
g ‘ SLOT TO FIT/ P L
5 (CUT FROM DOWEL
FUSELAGE OR SALVAGE FROM
BROKEN TOY)
Fig. 7. Whirly-Bird construction details -
above and finished unit at right. Both \‘

top and rear rotors spin rapidly when the
'Bird is positioned correctly on the stem.
Fig. 8. Glitter Swirl (below) sets tiny
store-bought square spangles into motion
inside transparent box. Fill box about
Vs full and cement top to prevent spills.

p
I ' ROUND
{ CLEAR - PLASTIC BOX

i
3

wn T £"-DOWEL

DRILL TO FIT STEM

designed for continuous operation. (Use
coils that are wound with fine wire as these
require less current.) If you have to buy a
bell also buy the transformer that was de-
signed 10 operate thar bell at the same time
—you'll save yourself a lot of headaches later
on.

Relay coils may be used for the vibrator
electromagnet. Remember though, relay
coils, just like bells, are designed to operate
at one of a number of maximum voltages be-
tween 6 and 120 volts—AC and DC. Only
use the DC-type coil—it has a plain rod core.
The AC-type coils are often made from
laminations or have split cores with a short-
ing loop around one half. AC-type coils are
designed to reduce the wvibrations of the
armature—we want maximum armature or
stem vibration. The lower voltage coils are
best to use—they are safer to handle and
easier to control. (You might try the higher-

APRIL-MAY, 1966

voltage units for extra power—when trying
to rotate larger and heavier objects.)

Around We Go. Before attempting to
operate the vibrator adjust the soft-iron
stem so that there is about }je-inch of space
between the stem and the core of the electro-
magnet. With this spacing the stem should
vibrate vigorously when the control is set to
apply maximum power to the electromag-
net. The spacing will vary—it depends on
the strength of the magnet, the material of
the core and stem as well as the flexibility of
the stem.

Once you have the electromagnet posi-
tioned so it can vibrate the stem you're set
to make things go ’'round. The object must
be well balanced and have a low center of
gravity. Objects such as chemistry test
tubes (or aluminum or glass tubes used to
protect the more expensive cigars) or glass
percolator tops are suitable. Since they are
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without a sharply defined pivot point (in-
dentation), and are very smooth inside, an
adapter will have to be made. Take a 1-inch
length of spaghetti (the insulating tubing that
is slipped over bare wire) and insert the tip
of the stem about halfway inside (Fig. 4).
Fold the other half over and tie it firmly
to the half around the stem with sewing
thread. This adapter should make the test
tube or percolator top spin rapidly. For
slower rotation, make an adapter from a
harder material such as plastic. Cut and file
the tip to a 45-degree angle as shown in
Fig. 5. The hole in the adapter should be

made with a twist drill slightly smaller than
the diameter of the tip of the stem. This
makes a snug fit that will not slip off easily.

2
C
SPACE
R
PING PONG BALL ¥ bia Loor

A

Fig. 10. Three Spin-A-Sphere
adapters are different ways
of doing the same thing. Any
light-weight ball may be used
although ping-pong ball is
the easiest to find in stores.

Make a Rotor. The simplest rotor is one
made from a strip of soft aluminum about
Y4-inch wide and some 2 inches long. The
dimensions (Fig. 6) are not critical. Just as
long as you locate the center exactly—draw
a couple of lines diagonally across the strip
from corner-to-corner. Make an indentation
where the lines cross—use a center punch
with the strip of aluminum set on the end
grain of a scrap of 2-by-4. The punch does
not have to be sharp—you just want a de-
pression that will keep the strip from slipping
off the point of the stem; not a hole.

Once you bend the ends of the strip down,
to lower the center of gravity, you're ready
to turn on the power and let it spin. Make
sure that you have almost perfect balance.
(You can suspend little plastic toys from
this rotor—just drill a small hole in each
end of the rotor and hook the toys on with
thread or thin wire. Use two identical
toys—it’s easier to keep rotor balanced.)

)

DEPRESSION

Fig. 9. Fan-let is made from a plastic-
toy jet airliner with a 4-inch wingspread.

_———» ALUMINUM
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(DRILL TO FIT STEM)

TO HOLD BALL PLASTIC 'Z?RETEEL
DISC
SPONGE
DOWEL
. gRILL 10
HOLES IT STEM
SPACED
DRILL TO
FIT STEM #- DOWEL

Now turn up the control and the rotor
should start to turn slowly. The setting of
the control knob should change the speed of
rotation—too much vibration may cause the
smaller objects to fall off the stem. With
proper adjustment you can get the various
rotors to spin silently—the stem does not
have to vibrate hard enough to clatter
against the core of the electromagnet. But
the clatter will not ruin anything but your
peace and quiet. Since each rotor or adapter
has a different size and weight the stem will
clatter when some are on the stem and not
when others are on the stem without chang-
ing the position of the stem or the control-
knob setting. The clatter makes the Fan-
Jet and Whirly-Bird appear more realistic.
The Spin-A-Sphere adapter will clatter the
easiest while the Glitter Swirl is the least
likely to clatter. For details on constructing
these fascinating little adapters see Figs. 7,
8, 9 and 10 near the end of this article. B
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A Set of Sequential Sigs ’ll Give

Your Wheels Some Wow!

T-Bird

Turn Indicator

B Many travelers on today's highways have
seen the turn signals on a 1966 Thunderbird.
There is no question in their mind as to what
the driver of this car has in his mind when
it comes to changing courses on the well
traveled streets of Megopolis as it exists to-
day. The changing lights, which move in the
direction of the turn, are a clear indication
of what the driver has in mind. These ani-
mated lights can be installed on your car,
with the same effect—and with parts that can
be purchased from electronic parts distrib-
utors and the neighborhood hardware store.

If you are the owner of an automobile that
has a twelve-volt battery as its primary source
of electrical pewer, this is a nice weekend
project and the cost will be about half the
$50.00 bill the system costs when purchased
from a Ford parts depot.

Mechanical Construction Details. Much
consideration must be given to the en-
vironment in which this device must func-
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By Roy Nelson

tion. It is exposed to wind, rain, snow and
heat and cold. If you can’t find a practical
way to customize this animated direction sig-
nal into the rear contour of the car—or you
want to road test the operation before you
install the unit permanently you can make
an external indicator unit. Pay a visit to your
local automotive-supply dealer and look over
his stock (or catalogs) of accessory lights
that are used for customizing and for trucks.
Five of these, flush mounted on each side in
the rear, make an easy, professional-looking
installation. :

The external indicator unit consists of a
metallic housing that can be made from a
number of different fcrms which are avail-
able in a number of markets. In every case
an arbitrary, length of four feet has been
selected to cover the majority of cars. If you
live in a major city it is suggested you con-
tact a supplier of flucrescent light fixtures
and acquire the basic 40-watt lamp-strip
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cover which is shaped like a square letter
“U."” This strip cover is approximately 2%
inches wide by 2 inches deep (the upright
portions of the U shape). At each end of the
strip will be the openings for the lamp sock-
ets which are of no use to you. Cut the
ends from this cover to eliminate the socket
openings which will leave you the U-section
devoid of openings.

At the same time you purchase the cover
section, buy the end pieces if the price is
right. The total cost should be about $1.00
to $1.50 depending where you get them.

Another source of this basic metal box is
a piece of aluminum square downspout—
used for rain protection on homes. The
square downspout can be easily cut into the
basic U-shape required for the indicator unit.

Fig. 1 illustrates what must be done to
each of the boxes to adapt them to this proj-
ect. One other thing—you could be lucky
and have an uncle who owns a sheet metal
shop. He might make the box for you.

The metal indicator box can be used on
the outside of the car or inside the car on
the rear window ledge. If you decide to use
the indicator on the inside of the car, the
box can be made from Va-inch plywood
generally following the dimensions given in
Fig. 1 or you can tailor it to fit your own

oY [+ oA
& & & (2==Ol-Cl -l - Ol = ©]
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Fig. 1. Drawing shows division of indicator
box; table gives proportionate dimensions.
Length X (in.) Length Y (in.)

48 4%

46 4%

44 4%

42 4y
40 4
38 3%

36 3%

34 3%

32 3%

30 3

vehicle. If you construct the box from ply-
wood or metal other than aluminum, paint
the interior with a glossy white enamel or
aluminum paint to create a reflecting surface.
The exterior can be painted to match your
car. You need not paint the interior of an
aluminum box but the exterior of the alumi-
num box should be painted to prevent cor-

rosion, particularly in the northern climates
of the U. S. where salt is used on the streets
in the winter.

The next step in the construction of the
indicator is to compartmentize interior. The
table will assist you in dividing the box
into the proper portions. The table covers
box lengths from 30 to 48 inches in 2-inch
increments. If your indicator is some other
length, divide this dimension by ten to arrive
at the compartment lengths.

Ten Little Boxes. Locate the center point
of the box, indicated as A, and measure the
compartment lengths towards each end—be-
ginning at “A.”" Dimensions shown in the
table are not an exact division of the box
but they make construction easier. Any dif-
ference, over or under, in compartment
length winds up in the end compartment,
where it is least noticed.

The individual compartment dividers are
constructed of “8-inch pressed hardboard.
The dimensions in Fig. 2 are approximate
since they must be tailored to fit the inside
of your indicator box. Hardboard was se-
lected because it is easy to cut and file. Nine
dividers are needed—all are the same size.
Two lamp sockets are mounted on the center
divider. Each of the remaining eight dividers
must have a %g-inch hole drilled through

@

S -—4
APPROX. 25

Fig. 2. Compartment dividers are constructed
as shown; round corners ‘*A” to fit box.

it to accommodate the wiring cable. When
assembling the dividers to the box, place the
cable holes on the dividers at the bottom of
the indicator box to prevent the cable from
showing through the cover of the indicator
window.

After you have mounted the lamp sockets
on the dividers, insert the individual dividers
in the indicator box at the previously deter-
mined points by using silicone rubber (such
as Dow Corning RTV-732) as a cement.
The interior surface must be clean—free of
dust, soap or grease—to allow proper adhe-
sion. Place a thin layer of the rubber on the
proper three edges of the divider and slide
each into place in its marked position in the
box. The rubber cures to a sticky consist-

If
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C END PIECE SLIPS INSIDE OF B
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&% ALUMINUM OR
SHEET STEEL
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< B Fig. 3. A lergth of aluminum
) . > A channel at the left makes the
i o- =0 best indicator box. End pieces
\BasiC are secured with sheet metal
_ LENG;!’HFEAgFROX. screws. Altevnate approaches are
shown lower left. You can use

SWITCH SUPPORTS

ALUMINUM ANGLE

FLUORESCENT
LIGHT COVER

SHEET METAL SCREW
COVER FRAME

PLASTIC
INDICATOR COVER

INDICATOR BOX MADE
BY SHEET METAL SHOP

ency in an hour and completely in 24 hours.
(The prime reason for using silicone rubber
is to preclude vibration in the box—to de-
stroy its resonance capability.) Be sure that
each divider is flush with the top edge of the
box. If the dividers have been cut and fitted
properly the friction between the box and
the dividers will hold each in place until the
silicone rubber cures. If the dividers are too
loose, use a piece of masking tape or adhe-
sive cellophane tape across the width of the
box to catch the top edge of the divider and
the sides of the box for the 24-hour curing
period.

At this point, set the box aside for 24
hours.

Closing It In. The indicator cover plate is
a single piece of ruby-red transparent or
frosted plastic. The length and width are
determined by the size of your indicator

APRIL-MAY, 1966

PLYWOOD SUPPORT STRIP

i ?ﬁfét = l‘\
RED PLASTIC
INDICATOR COVER

a fluorescert Eght cover or even

” i) CENTER LAMPS;

Ki ALL OTHER
LAMPS

construct the box of plywood.

The details of construction for the
alternate approaches are quite
simple and only involve the
fashioning ef a support lip, angle
strip or a mitered bend. The
photographs show completed
sub-assemblies for the indicator.

box. If your indicator box was made from a
fluorescent fixture cover or a length of down-
spout, a cover-plate mounting strip will be
required. Many hardware stores have a do-
it-yourself aluminum section. Purchase
enough % inch aluminum angle to extend
the full length of your box on each side and
across each end. At the same time purchase
a dozen ¥-inch number-6 sheet-metal screws
to fasten the angle to the side of the box as
shown in Fig. 3. You will also need the same
amount of ¥s-inch angle, plus 3 inches, to
make the indicator cover frame. If your box
was custom made in a sheet metal shop, the
mounting lip is a part of the box and you
need only the cover frame. Purchase a dozen
%-inch, number 6 sheet-metal screws to
mount the frame and plastic cover to the
box as shown in Fig. 3 If the indicator is
to be used on the outside of the car, be
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Terminal boards TB1 and TB2 are
labeled above as a quick guide
for making connections. Switch-
ing unit, at the right, is covered
and mounted in the most conven-
ient location in your car. Sche-
matic diagram, below, shows
connections made from unitto car.
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sure to purchase chrome or nickel-plated
screws to prevent rusting. If your box is
plywood, glue a strip of Ya-inch plywood
to the top edge of your box and across the
ends as shown. The cover frame for both
wooden and metal boxes is made of alumi-
num angle.

To mount the frame and cover-support
angle on the box, align the angle and box
as shown in Fig. 3 and clamp the angle to
the box with a small C-clamp at each end.
Mark off the length into six equal parts and
drill five holes (using a #35 or %a-inch
drill) at these marks through the angle and
the box. Repeat the operation on the oppo-

T8t

TENSION DECK

LEFT RELAY

TO TURN
INDICATOR LEAD
IN CAR

RIGHT RELAY

site side of the box. Drill one hole through
the end angle and end pieces. Remove the
angles and enlarge the holes in the angles
only using a #24 or %e-inch drill. Now as-
semble the angles to the box using the #6-34-
inch sheet-metal screws to do the fastening.
Once the proper size of the plastic cover
plate has been determined, lay the frame an-
gles on top of the plastic cover plate and cut
the two end and side pieces to make a mi-
tered frame. (Do not remove the protective
paper from the plastic sheet while you are
performing these operations.) Clamp the
frame angles, plastic cover and box together
at the ends. Be sure the pieces are properly
aligned. Mark off the frame angle into six
equal parts and drill five holes through the
frame angle, plastic cover and box (or box
angle) with a #35 or %a-inch drill. Drill
the opposite combination on the other side
the same way and use one screw hole for
the end pieces. Enlarge the holes in the
frame angles and the plastic with a #24 or
%2-inch drill but do not enlarge the holes
on the box angle.

Electrical Construction. The heart of the
animated turn indicator is a rotary solenoid.
A number of companies manufacture this
gadget. This particular unit was purchased
from Universal Relay Corporation at 42
White Street in New York City. Their model
number is R-1228 and is delivered, postpaid,
to your house anywhere in the U. S. for
$7.00. When your solenoid is delivered it
will have three switch decks (sections)—of
which two are no use to you. Disassemble
the switch portion carefully retaining the 6
spacers, the two assembly screws, the spring-

(Continued on page 88)
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A LIGHT
FOR SAFETY

By Howard S. Pyle (W70E)

This illuminating subject will
prevent bruises and law suits!

B Many homes have lawns at two or more
levels with steps between, such as from lawn
to patio level. If such steps are left unillumi- __,A¥
nated at night it is easily possible for some- "
one unfamiliar with the premises to suffer a :

©

bad fall which could restilt in a expensive
lawsuit. It is much better to anticipate such
an accident; guard against it by providing
suitable lighting.

Simple-To-Build. This attractive step light
can be assembled in a hour or so from easy-
to-purchase items as shown in the drawing
and photograph.

For a top-hat reflector (A) to divert the
light downward, an old, large-size automo-
bile hubcap was procured at a local auto-
mobile wrecking yard for 50¢. Any type of
hubcap that suits your fancy may be used.
The rest of the material was bought from the
local electrical-supply dealer and the hard-
ware store. The lamp socket is of the type
known in the trade as a sign receptacle.

Assembly of the fixture should be clear
from the exploded-view drawing. Tools re-
quired are few; a small pipe wrench, a pair
of pliers and a screwdriver.

The two wires which power the light are
pulled into the utility box (F) after all sec-
tions of the rigid conduit and the fixture are
assembled. If you prefer to use underground
cable (rather than wire in a conduit) to feed

(Continued on page 116)

W

Only simple handteools are needed to
assemble these rendy-made fittings.
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BUT IT CAN
BE DONE!

By K. C. Kirkbride

Advances in electronics
fechnology have always depended
on men like Allen B. DuMont

'Y {ltustrated by Lynda Kalman
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® There wasn’t a timeé-clock in the place.
For the big, ruddy, square-jawed, mentally-
tireless man who ran the growing, sprawling
factory refused to waste time worrying about
the occasional worker who would chisel on
company time.

He was far more concerned about a more
dangerous fellow. The fellow he feared—to
the point of obsession—was the one who
would say it cannot be done.

It was in the mid forties. The transistor
wasn’t even a gleam in Bell Laboratories’
eyes. And a television set was a bulky mon-
ster that could crowd you right out of your
own living room, its unwieldy size necessi-
tated by a thirty-inch long glass tube inside
that weighed in at forty-four pounds. And
nobody dreamed it would ever slim down.

Except Allen Bascom DuMont.

New Tube. Now, peering down at a new
light-weight, metal and glass 19-inch long job
that had just come off his production line, the
“Father of Television” mused:

“Funny people, engineers, always tell you
it can’t be done. They told me this idea
wouldn’t work, said the tube was too short to
get a sharp image. Finally had to order em
to go ahead and make it. Turns out it gives
the sharpest image ever.”

But the shorter, lighter tube that was to be
the first to slim both size and price of tele-
vision sets was just one of the can-be-done
wins in Allen DuMont’s sixty-four pro-
ductive years. Often called “Mr. Television,”
and known as the “Armstrong” of the tele-
vision industry, he developed the fragile
cathode-ray tube into a practical, workable
instrument that foundation’d an industry.

He designed a radar system in the thirties,
tinkered with a color television tube thirty
years before color came of age, built one of
the first mechanical television transmitters,
the first electronic transmitter, organized one
of the first television commercial networks.
And after years of struggle and financial
failure, spiralled to almost overnight wealth
to become television’s first millionaire.

But the strong-jawed stubborn convictions
that spurred Allen DuMont to fortune rose
out of a childhood as rugged as his later
personality.

No Games. Born in Brooklyn, New York,
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on January 29, 1901, he fell victim to a polio
epidemic when he was eleven years old. An
active, energetic, sports-loving boy, he was
suddenly forced to spend one year in bed
and confine his young energies to games he
could play sitting down.

Radio became his game. He pored over
books on telegraphy, played with micro-
phones and crystals, and when the year was
up and he could go back to school, he had
built his first wireless receiver and trans-
mitter. Four years later, in the Summer of
1916, when he was fifteen, he earned his
license as a ship’s wireless operator, took
vacation jobs on merchant ships.

At Sea. One day at sea he was poring over
a book published by Rensselaer Polytechnic
Institute in Troy, New York. In the book
was a picture of a boyhood memory, the
Brooklyn Bridge. When DuMont reached
shore, he went to Rensselaer and registered
for classes.

It was at the Institute he dreamed his first
dreams of a perfected cathode ray and
oscillograph. He would ponder the then-
crude instruments in the school’s laboratories
and vow one day to perfect them.

But when he graduated in 1924 with a
degree in electrical engineering, his first job
was to find a job. Radio was young. About
the best you could say for it was it had been
invented. Sometimes that seemed doubtful.
Whether it would ever be much more than a
hobbyist’s toy was anybody’s guess. For it
was handicapped by a serious bottleneck,
vacuum tube production.

First Job. In his first job at Westinghouse
Lamp Company, in Bloomfield, New Jersey,
young DuMont confronted this problem,
found his new employer could turn out but
500 tubes in a day. That just wasn’t enough.

As he used to tell it, “They got so tired of
hearing me criticize their tube production
set-up that one day they told me to go ahead
and see what I could do.” In other words,
put up or shut up. DuMont put up. Within
three years, he filed ten patents speeding and
improving tube production so that Westing-
house was soon producing 50,000 tubes a day
in place of the original meager 500. One
DuMont gadget looked much like a Ferris
Wheel and would season and test tubes at
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DuMont

The DuMont techni-

cian at the right
fashions a glass
tube casing. The

glass is heated as
it spins on a lathe-
type machine and
shaped wusing the
heated wedge tips.

the then-fantastic speed of 5,000 an hour.
The bottleneck was broken. Radio was on its
way.

And Allen DuMont at twenty-eight years
of age had won the Westinghouse prize for
most valuable contribution to the company
two years in a row—two definite wins for his
can-do philosophy.

Change. In 1928, DeForest Radio Com-
pany, in Passaic, New Jersey, was reorganiz-
ing, needed a new chief engineer, hired Du-
Mont from Westinghouse. Much of De-
Forest’s old machinery had to be discarded
and the Company needed the young miracle
man to supervise design of a new line of
tubes. Under DuMont direction, new equip-
ment was assembled and patented and within
one year, the DeForest Company was turn-
ing out 30,000 tubes every day.

That problem solved, the mentally-restless
DuMont looked around him. DeForest had
just bought a company owned by Charles F.
Jenkins, who was, already transmitting a
crude black and white image he optimistical-
ly called television. In 1930, the DeForest
experimental transmitter W2XCD in Passaic,

The television
has come a long way
since the first all-elec-
tronic TV receiver was
introduced in the United
States in 1938. Shown at
the right, the set, the
Type 180, made in the
Laboratories,
had 14-inch picture. The
imagination
termination of Dr. Allen
B. DuMont, left, made it
the forerunner
wide variety of receivers
that are available today.

industry

and de-

of the

New Jersey, was already broadcasting pic-
tures, the first in the United States.
Marconi. Ever since Marconi had first
suggested in 1896 that it might become pos-
sible, engineers had dreamed pictures might

one day travel through air. But how to
break them down and reassemble at the other
end was a problem.

The Jenkins method of scanning called for
a Nipkow metal disc—a spiral with sixty
holes, placed at both transmitting and re-
ceiving ends. Images were transmitted by
breaking the picture into 3600 bits. The holes
of the disc would revolve over a scene so fast
—twenty to thirty times per second—the eye
saw the picture as a whole. At the other end,
these bits were woven together again. But
the two—transmitting and receiving stations
—had to be perfectly synchronized or there
was distortion, or worse, no picture at all.

To the DeForest engineers, this crude,
bulky contraption broadcasting a hazy,
fuzzy sixty-line picture was it/ Television was
a reality. DuMont wasn’t convinced.

Go Electronic. “The way to develop tele-
vision,” he argued, “is to perfect the cathode
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Two-way radios used by this modern fire department
bear the name that has become a legend—DuMont.
Dr. Allen B. DuMont is shown below with one of the
original 3-gun shadow mask type television tubes pro-
duced by the DuMont Laboratories in 1956, prior to
the interest and popularity of color TV today. The
color tubes were produced by Electron Tube Division,
now a part of Fairchild Camera and Instrument Corp.

ray tube.” Television must go electronic, he
insisted, or die in its spinning stage.

At the time the cathode-ray was a delicate,
fragile affair. Developed in 1887 by Braun in
Germany to study alternating currents, it was
imported into this country as much as a
curiosity as a tube, at the costly price of
$900 apiece. And the tube at best lived
thirty hours.

DuMont argued that this fragile prima
donna could be fashioned into a sturdy, long-
life tube. But the arguments and attitudes
that had won DuMont a boost at Westing-
house brought a blue slip at DeForest and
in the depths of depression, the year, 1931,
he lost his job.

At the time people were security con-
scious. And the young miracle-man tube ex-
pert could easily have found another job,
even in 1931. But running for cover wasn't
for Allen DuMont. He squared his shoulders,
jutted his square jaw, said, “I've had enough
working for other people.”

With that, he went home, parked his car
in the driveway and set up business in his
garage. Then began a long struggle against
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almost unconquerable odds. A DeForest
employee-friend invested $500 in the new
“business.” DuMont added another $500.
The $1,000 was spent in a few days. The
friend pulled out. DuMont was alone. He
offered his part time services to others as a
consultant. He cashed in insurance policies,
borrowed from his wife’s relatives: hired an
apprentice machinist for $10.00 a week, a
spare-time glass blower and a spare-time
chemist, each at one dollar an hour, and went
into action.

Obstacles. Raw materials needed to
make the tube weren’t even in production.
Later companies like Corning were to invest
millions to produce glass blanks but then, the
tubes had to be blown by hand.

The young blond giant glass-blower Du-
Mont had hired for a dollar an hour, Stanley
Koch, later said, “Everything had to be done
the hard way. We had to make the blanks by
hand, and we had to find the right meta? for
the filaments, and lenses, by experiment.

“The problem of getting ingredients for
the fluorescent screen is an example. The

(Continued on page 118)
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Build an Integrated-Circuit Preamp

. By John Potter Shields

Kick the transistor habit! Swing to integrated circuits.

® One of the most intriguing semiconductor
developments in the last few years has been
the integrated circuit. A typical integrated
circuit (which is as small as some end-of-the
pencil erasers) will contain several transis-
tors, diodes and associated resistors and
capacitors which together form a complete
electronic circuit.

An integrated circuit (I1.C.) is a semi-
conductor wafer which has the p-n junctions
formed directly on its surface. The proper
interconnecting resistance and capacitance
values as well as interconnecting leads are
formed by depositing oxide films or reverse-
biased p-n junctions on the wafer. The 1.C.
wafer is mounted either in a flat encapsu-
lated package or in a standard transistor
case with connecting leads brought out from
appropriate points in the circuitry.

Integrated circuits were originally de-
veloped for military equipment and for use
':T-"'ll:h-r\.. —rT T
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Wired out flat on a perf-board, the IC preamp
fits into a plastic case. Unit is complete ex-
cept for battery which is externally connected.

in computers where it is important to reduce
the physical size of the units as much as
possible. Integrated circuits also have great-
er reliability than a similar circuit made with
individual (discrete) components.

Until recently the prices of integrated cir-
cuits placed them well out of reach of the
average electronics experimenter. Now, due
to volume production, several types of I.C.’s
are available at fairly reasonable prices.

This two-stage, resistance-coupled I1.C.
preamplifier was designed to see just what
could be done with these inexpensive units.
The finished preamp is packaged in a small
plastic box. It has a voltage gain of over
80 across a low-impedance output.

Some possible applications include use as
a microphone preamp (to boost the output
of a crystal or dynamic mike), telephone
pickup-coil amplifier (its output can be fed
directly to a pair of low-impedance head-
phones), scope preamplifier (for audio fre-
quencies) and many more.

Because of the preamp’s low-impedance
output relatively long leads can be run from
the 1.C. amplifier output with little loss of
the higher frequencies.

The Circuit. Refer to the complete sche-
matic diagram of the Motorola MC356G in-
tegrated circuit which is used in the assem-
bly of this integrated-circuit preamplifier.
This 1.C. contains six transistors and five re-
sistors. Only four of the transistors are used
in the I.C. preamp circuit, as shown in the
preamp’s schematic diagram.

The signal is fed to the base of Q1 (pin
1 of the MC356G) through the DC-block-
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Only four of the six transistor elements in Motorola’s MC356G are used in preamp’s circuit.

PARTS LIST

C1, €2, C3—10-mf, 10-volt miniature electro-
lytic capacitor

IC—Integrated circuit (Motorola MC356G)

31, J32—Phono jack (single-hole mount)

R1—68,000-0hm, V,-watt resistor

R2—47,000-0hm, V,-watt resistor

R3—2200-ohm, V,-watt resistor

S1—S.p.s.t. slide switch

1—10-contact socket for IC (Allied Radio 40-H-
195)

Misc.—wire, solder, eyelets, perforated phenolic
board, dry cells and plastic box.

Estimated construction cost: $8.00
Estimated construction time: 2 hours

ing capacitor (Cl). Amplified signals at the
collector of QI are direct coupled to the
base of Q2 (an emitter-follower stage). The
output signal at the emitter of Q2 is picked
off pin 4 of the MC356G. This signal is then
fed to the base of Q3 through C2 (connected
between pins 4 and 8 of the MC356G. Again
the signal is amplified—this time by Q3.

Signals at the collector of Q3 are direct
coupled to the base of another emitter-fol-
lower stage (Q4). The output signal at the
emitter of Q4 appears at pin 5 of the
MC356G and is connected to the preamp’s
output jack by DC-coupling capacitor C3.
Proper base-bias voltages for Q1 and Q3 are
supplied by R1 and R2 respectively. Operat-
ing voltage (3 volts) is applied to pins 3
and 10.

Let’s Build It. Construction of the I.C.
preamp is a snap. The original unit was as-
sembled on a piece of perforated phenolic
board. See photo. Small brass eyelets were
used as tie points for the various component
leads.

The MC356G plugs into a special 10-con-
tact socket which is easily mounted in a hole
drilled through the phenolic board. Input
and output connectors of the 1.C. preamp
are RCA-type phono jacks.

(Continued on page 89)

MC3566

©
Rated by Motorola as a high-speed expand-
able three-input gate element, the MC356G

serves equally well in low-level audio appli-
cations.
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How To Have Fun While You

23-Channel 5-Watt All-Transistor CB Transceiver
Kit GW-14

58995

Assembled GWW-14

$]2495

Powerful 1-Watt
Walkie-Talkie!

Kit GW-52A ; ‘

onsin

/
oo

=

23 crystal-controlled transmit & receive channels for
the utmost reliability. Low battery drain...only .75 A
transmit, .12 A receive. Only 2%” H x 77 W x 102" D
...ideal for car, boat, any 12 v. neg. gnd. use. “S”
meter, adjustable squelch, ANL, built-in speaker, PTT
mike, aluminum cabinet. 8 lbs. Optional AC power
supply, Kit GWA-14-1, 5 lbs. $14.95.Special 23-Channel
Crystal Pack (46 crystals), GWA-14-2...reg. $137.70
...only $79.95. CB crystals only $1.99 each with any
Heathkit CB transceiver order!

|

Deluxe 9-Transistor
Walkie-Talkie

Kit GW-21A

|

\1 i
7

-
-

.\u
i

= |

i
i g% *

Up to 3 mile inter-unit com-
munications. 10-transistor,
2-diode circuit. Crystal-con-
trolled transmit & recetve. Includes $20 rechargeable
battery & built-in 117 v. AC battery charger. Adjust-
able squelch, automatic noise limiter, rustproof
metal case, carphone, strap, and crystals (specify
channel). 4 lbs.

i
I

$9099
|l'il'l||| (p§ 3974.95)
il

i
i
i

|I| 1 mile range between units.

100 milliwatt input power

crystal-controlled transmitter,

superhet receiver. Built-in squelch & automatic noise
limiter. Includes sturdy aluminum case, earphone,
strap, crystals (specify channel). Fast, simple circuit
board assembly. 3 Ibs. GWA-30 Battery Set (2) $2.95

#

Kit HD-10

33995

New Amateur Radio Hybrid Phone Patch!

5 Kit HD-15

$2 495

Features individual gain controls for receiver-to-
line & line-to-transmitter audio level; VU meter;
1-switch operation. Minimum of 30 db isolation
between transmitter and receiver circuits permit
VOX & PTT operation. 4 lbs.

S8

Fully Automatic Electronic CW Keyer

All-transistor circuitry. 15-60 words per minute.
Solid-state switching—no relays to stick or clatter.
Convertible to semi-automatic operation. Built-in
paddle. Self-completing dashes. Variable dot-space
ratio. Built-in sidetone. Keys neg. voltages only,
such as grid-block keying. Transformer-operated
power supply. Fused. 6 lbs.

New Relative Power Meter

o W AT 5
PRI

Kit HM-15

$‘I 495

Indicates forward or reflected power and SWR.
Band coverage 160 through 6 meters. Handles
peak power of well over 1 kilowatt. Matches 50
or 75 ohm lines. Essential for tuning and moni-
toring transmitter/antenna systems. 3 lbs.

RADIO-TV EXPERIMENTER



Save...Build A Heathkit

Deluxe All-Transistor, 10-Band Shortwave Portable!

10 bands tune longwave, standard AM, FM and
2-22.5 mc shortwave, 16 transistors, 6 diodes,
and 44 factory-built & aligned RF circuits. Sep-
arate FM tuner & IF strip same as used in deluxe
Heathkit FM tuners. Two built-in antennas, 4”
x 6” speaker, battery-saver switch. Operates any-
where on 7 flashlight batteries, or on 117 v. AC
with optional charger/converter GRA-43-1 @
$6.95. Assembles in 10 hours. 17 lbs.

Kit GR-43

159"

New Deluxe Shortwave Radio!

Compare it to sets costing $150 and more! §
bands cover 200-400 k¢, AM, and 2-30 mc. Tuned
RF stage, crystal filter for greater selectivity, 2
detectors for AM and SSB, tuning meter, band-
spread tuning, code practice monitor, automatic
noise limiter, automatic volume control, antenna
trimmer, built-in 4” x 6” speaker, headphone
jack, gray metal cab., free SWL antenna. 25 lbs.

Covers 550 kc to 30 mc—includes AM plus 3
shortwave bands. 5” speaker; bandspread tuning;
signal strength indicator; 7” slide-rule dial; BFO;
4-tube circuit plus 2 rectifiers; noise limiter; ex-
ternal antenna connectors; Q-multiplier input;
gray aluminum cabinet; AM antenna. 15 lbs.

New ““Q"" Multiplier!

Kit GD-125
$] 495

Use with matching GR-64 (opposite) or similar
SWL receivers with IF circuits from 450-460 kc.
Creates extra-sharp selectivity through an effi-
cient “Q" of 4000 and provides a notch for ad-
jacent signal attenuation. Includes built-in power
supply. Charcoal cabinet gray,front panel. 3 Ibs.

e e e E’;-EHEATHKIT
FREE 1966 Catalog! HEATH COMPANY, DEPT. 19-4
NI h Benton Harbor, Michigan 49022 |
{ ! escribes these
"E“m(" '966 and over 250 [ Enclosed is $. plus shipping.
easy-to-build |
‘ Heathkits . ., . | Please send model(s).
I save up to 50%. N A T
i Mail coupon | [0 Please send FREE 1966 Heathkit Catalog
or write
Heath Company, Name e _ e S
Benton Harbor,
Michigan 49022 Address o oo o — —
i -—ﬂ for your FREE
faiaeohn S copy. Gl e ____State. - s Wpes SR
Prices & Speclfications subject to change without notice. CL-237_|
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Propagation
Forecast

8 As noted several times before, these pre-
dictions apply primarily to short-wave
broadcast reception rather than general re-
ception, utility, amateur, etc. They are also
based on the concept of best DX available
rather than simply the strongest signal. For
example, at 0000-0300 listener’s time East
of the Mississippi, Africa will usually be
loudest on 31 meters but more interesting
African catches will be available on 41
meters (despite ham QRM) and therefore
we have listed 41 meters, rather than 31 on
the chart.

By available we mean an average SWL
can hear it with a lirtle effort. Okay, what’s

¥

By C. M. Stanbury Il

April/May 1966

average and what's a lirtle effort? We con-
sider the average SWL to have two years
experience and a short-wave oriented (not
amateur or surplus) receiver costing ap-
proximately $100. If you have less experi-
ence or a less expensive receiver (or one
which was not primarily intended for SW
use), you’ll just have to work a little harder.
By a little effort, we mean reception that
requires some concentration and maybe sev-
eral different tries on consecutive dates.
Of course extra effort always pays off in
DXing, especially on the lower frequencies.
Radio South Africa on 2376-evenings EST is
a tough one that will come in this spring. B

0 0 [} 0 1 1 1 2 2
LISTENER'S 0 3 6 9 2 5 8 1 4
TIME 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
a 1 + 1 i 1 L 11 1 1 L1 L | B |
STATION AREA |
ASIA (except 3] e} 19 25, 19 ——>-14-31, 199} t=—25 19 —>
Near East) (25, 16)
EUROPE, NEAR |31, 4lq<—31—><—19—->- =16, 19 e} == 25 ] e 3] i
EAST & AFRICA (poor) 9) 49)
(N.of the Sahara)
AFRICA (South  jt—41 o} -ggmem——nill = = 19, 16 = 31 ———>1~4], 60>
of the Sahara)

SOUTH PACIFIC =31, 41s-}-€41, 49> 25, 319

(60, 90) {poor) (poor)
LATIN AMERICA }——43, 60 —>f-—49 —fttem—19 ——>}¢—25 ‘<————-(-g(;1990—)——>
| ]

et 2 i} tm ] § =3 ] 6, 199 <= 25

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 standard time at the listener's location which effectively compen-
sates for differences in propagation characteristics between the east and west coasts of North America.
However, Asia and the South Pacific stations will generally ke 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 o White's Radio Log for World-Wide Short-Wave Broadcast Stations list.
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Tune in on drama in everyday life—
fights, fire, finance—listen as it happens!?

Remember the “New Breed?” It was a TV
show about a modern police department.
More fact than fiction, the program was quick
to point out the need for a flexible and “in-
stant™ method of radio communications. Sev-
eral years ago, police departments realized
that their cumbersome low-frequency (2
mc.) radio equipment was costing them com-
munications efficiency. After considerable
experimentation, the police departments
(with the exception of a few diehard low-
frequency enthusiasts) moved en masse to
frequencies above 30 mc. The idea proved
so successful that most of the other two-way
communications users were quick to abandon
the low frequency bands and seek their luck
on the VHF frontiers.

Result? The VHF communications bands
now abound with police, fire, radiotelephone,
railroad, press, taxi, industrial, and countless
other types of communications systems. In
some areas there are so many stations
jammed onto a frequency that the users are
rattling the FCC’s front doors to demand ad-
ditional channels. Indeed, in New York City,
where the police department already uses a
dozen or so frequencies, the need for addi-

APRIL-MAY. 1966

by Leo G. Sands and Tom hknettel

tional VHF channels is so acute that the De-
partment has asked the FCC for no less than
10 new channels!

Contrary to popular belief, it isn’t against
the law for you to listen to police radio sta-
tions, as a matter of fact, doing just this has
created an entirely new hobby; that of mon-
itoring the VHF bands to sit-in on the excit-
ing worlds of police, fire, and other emer-
gency communications. Within the past year,
a number of manufacturers have devised ex-
cellent receiving equipment which is intended
to cater to this rapidly growing new market
—the gear is low-cost, well-made, and just
sitting there waiting for you to plug it in and
ride along with a squad car, hitch on to a
speeding hook and ladder, rattle along in a
picturesque red caboose, or eavesdrop on a
news reporter excitedly describing tomor-
row’s headlines to his editor.

If you like, you can even obtain QSL cards
from many of these stations; returns are
amazingly good, and if you specialize in re-
porting to only certain specific groups of sta-
tions you can build yourself a really unique
collection. The possibilities of collecting QSL
cards from these thousands of stations are




Whistles, bells, lantern signals and top-of-the-voice yelling is
passe. Just pick up a telephone handset and talk to just about
anyone, anywhere, any time—without troublesome wires.

Railroad engineer (top,

left),
(top, right); turnpike-police dispatcher and patrolman all
maintain contact by radiotelephone for better teamwork.

construction-site winchman

Get More Information About VHF/FM Monitor Receivers From—

Aerotron

Aeronautical Electronics, Inc.
U. S. Route 1

Raleigh, N.C.

Allied Radio Corp.
100 N. Western Ave.
Chicago, ll. 60680

Avcomm Division
Ajax Floor Products Corp.
Great Meadows, N.J. 07838

Communications Company, Inc.
300 Greco Avenue
Coral Gables, Fla. 33134

Fairchild-DuMont
725 Bloomfield Ave.
Clifton, N.J.

General Electric Co.
Communlcations Equipment
Lynchburg, Va.

General Radiotelephone Co.
3501 W. Burbank Blvd.
Burbank, Calif.

Gregory Electronigcs, Inc.
Route 46
Saddle Brook, N.J.

The Hallicrafters Company
5th and Kostner
Chicago, Ill. 60624

Hammarlund Manufacturing Co.
73-88 Hammarlund Blvd.
Mars Hill, N.C.

Hartman Marine Electronics
30-30 Northern Bivd.
Long Island City, N.Y.

Kaar Electronics Corp.
2520 Charleston Ave.
Mountain View, Calif.

Kuhn Electronics Inc.
20 Glenwood
Cincinnati, 17, Ohio

Lafayette Radio Electronics Corp.
111 Jericho Turnpike
Syosett, L., N.Y. 11791

Motoroia, Inc.
Communications Division
Chicago, Ill. 60651

Outercom Electronics Corp.
725 Providence Road
Charlotte, N.C.

Radio Corporation of America
Mobile Radio Dept.
Camden 2, N.J.

Radio Shack Corp.
730 Commonwealth Ave.
Boston 17, Mass.

Regency Electronics, Inc.
7900 Pendleton Ave.
Indianapolis, Ind. 46226

Squires-Sanders, Inc.
Millington, N.J. 07946
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Warehouse lift trucks dispatched in TV manu-
facturing plant (above) with same ease tug-
boat and crew are directed to job (below).

Table 1. VHF Low and High Band Channel Allocations

almost endless and we will go into some of
the actual details of tracking down and send-
ing reports to these stations a little later.

The Two Bands. Basically, the emergency
stations have settled within two separate
bands, 30 to 50 mc (known as “low band”)
and 150 to 174 mc (we bet you guessed that
this one is called “high band”). You’'ll also
want to include aircraft stations under the
heading “emergency communications,” and
they operate within the band of 108 to 136
mc. Just about all of the high and low band
stations utilize a type of emission known as
“narrow band FM,” while the aircraft sta-
tions use plain, old-fashioned AM.

Specific frequency assignments within the
high and low bands are shown in the accom-
panying Table 1. Tables 2 and 3 are for ma-
rine and telephone frequencies. Ultilizing a
suitably tuned and matched antenna, you
can expect to hear stations within a 50 mile
radius on the low band. On the high band,
your reception will be affected by the height
of your antenna more so than on the low
band, but you should be able to hear just
about everything within 30 to 40 miles.
“Skip" propagation conditions will frequent-
ly bring in low band stations across the con-
tinent, especially during the summer months
when *“skip” is a common occurrence. High
band stations, as a rule, aren’t affected by
“skip,” but sometimes an autumn tempera-
ture inversion will suddenly cause a station
several hundred miles distant to appear with
almost local strength.

30.58-30.62
30.66-30.82
30.86-31.14
31.18-31.98

33.02-33.10
33.14-33.38
33.42-33.98
35.02-35.18

i 35.22-35.66
35.70-35.98
37.02-37.42
37.46-37.86

37.90-37.98
39.02-39.98
42.00-42.95
| 42.95.43.20

43.20-43.66
43.68-44.61
44.61-46.66
47.00-47.43

47.43-47.69
47.69-49.60

High Band (Mc.)

Low Band (Mc.)

Industrial

Industrial/Land Transportation
Public Safety/Land Transportation
Public Safety

Public Safety
Industrial
Public Safety
Industrial

Common Carrier (base)
Industrial

Public Safety
Industrial

Public Safety
Public Safety
Public Safety
Industrial

Common Carrier (mobile)
Land Transportation
Public Safety

Public Safety

Public Safety/Industrial
Industrial

150.80-150.98
150.98-151.49
151.49-152.00
152.00-152.24

152.24-152.48
152.48-152.84
152.84-153.73
153.74-154.46

154.46-154.63
154.63-156.25
156.25-157.45
157.45-157.74

157.74-158.10
158.10-168.46
158.45-158.70
158.70-159.48

159.48.161.57
161.57-161.63
161.62-161.78
161.78-162.00

162.25-170.15
170.43-172.38

Land Transportation
Public Safety

Industrial

Common Carrier (base)

Land Transportation
Common Carrier (base)
Industrial

Public Safety

Industrial

Public Safety
Marine

Land Transportation

Common Carrier (mobile)
Industrial

Common Carrier (mobile)
Public Safety

Land Transportation
Marine

Remote Broadcast
Marine Telephone

Public Safety/Remote Broadcast

Public Safety
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Table 2. VHF Marine Channels

Channel Frequency (Mc.) Points of Authorized
Designator Ship Coast Communication Communications
GRP P 1563 | ....... Intership only Safety.
TA......... 156.35 156.35 Intership and Business and

Ship to Coast. Operational.
8.......... 1564 | ....... Intership only Do.
[ 156.45 156.45 Intership and Do.
Ship. to Coast.
Yohs 66 00boo 156.5 1565 |......... do......... Do.
Meoooeee. 156.55 15655 |......... do......... Do.
o oo000000 156.6 1566 |......... do......... Port Operations.
Vo coabboos 156.65 156.66 |......... do......... Y.
4.......... 156.7 156.7  |......... do......... Port Operations
8L soooa0k 156.8 1568 |......... do......... Safety and
Calling. ?
1BA........ 156.9 1569 |......... do......... Business and
Operational.
19A........ 156.95 156.95 |......... do......... Do.
20.......... 157.0 161.60 Ship to Coast Port Operations.
24.......... 157.2° 161.8° Ship to Public Coast | Public
Correspondence.
25.. ..., 157.25° 161.85° |......... do......... Do.
26.......... 157.3 1619  |[......... do......... Do.
2., . ....... 157.35 16195 |......... do......... Do.
28.......... 157.4 1620  |o........ do......... Do.

* Business and Operational in the Great Lakes area only. In other areas. communication is authorized primartly
wilth other ship stations for the exchange of navigational information (including radar information) concerning the
passage of ships, or as an at-the scene aid 1n any maritime emergency; secondarlly with tand stations used in con-
nection with the passage of ships through locks, bridge areas. and government controlled waterways and with land
stations as necessary to exchange marine navigational information with shore radar stations.

* This frequency 1s authonzed for call, reply. and satety purposes. It may also be used for messages preceded
by the urgency and safety signals and, if necessary, for distress messages.

These frequencies are not available in Puerto Rico or the Virgin Islands.

Receivers. There are basically two types
of receivers available for VHF monitoring,
the fixed frequency type and the tunable type.
Fixed frequency sets, as their name implies,
are designed for receiving from one to six
previously decided upon frequencies within
either the high band or the low band. Crystals
must be ordered for each of these frequencies
and a crystal selector switch on the front
panel of the receiver enables you to rapidly
switch from one channel to another without
having to search around for the frequency
you want.

Fixed frequency sets are usually not the
best to use for general *“eavesdropping” work
because of the limited coverage which they
offer. For getting the “whole picture” of
what's going on, the most practical set is one
which is continuously tunable over the entire
band, with a knob and indicated on a dial,
just like a regular broadcast receiver.

Table 3. VHF Mobile

Telephone Channels
(base station frequencies, mc¢.)

Low Band High Band
35.26 35.42 15251 162.63 152.75
35.30 35.46 15254 15266 152.78
35.34 3550 . 15257 152.69 152.81
35.38 35.54 152.60 152.72

While some receivers are constructed to
cover both the high and low bands, in most
instances you will have to either make a
choice as to which of the two bands you want
to hear, or buy two separate receivers, one
for high band and the other for low band.
In many areas you will find that the majority
of desired stations are all on the same band
—as a broad generality, rural users seem to
prefer low band while big city users tend to
congregate on high band.

Operation of a VHF monitor receiver is
far less complicated than a regular communi-
cations receiver, such as is used for listening
to Ham, marine and shortwave broadcasts;
in fact, they are actually easier to use than a
TV set. The standard set has three controls,
volume (for louder and softer), the tuning
control (to change frequency), and a squelch
(to enable you to silence random background
noise when the monitored channel is not in
use).

Power requirements are nothing more
complicated than plugging the set into a wall
outlet. Some sets are specially designed for
mobile operation and will function on 12
volts DC. In some cities and towns, local
laws prohibit the use of mobile receivers
which are capable of monitoring police fre-
quencies—check this out with your local

RAp10-TV EXPERIMENTER
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police authorities before you install a set in
your car.

Just for the record, while an FM broadcast
receiver may seem like a handy set to con-
vert to VHF monitoring use, it’s a very hairy
job and isn’t worth the effort. While FM is
used for all bands involved, the broadcast
receiver was intended for so-called “wide
band FM,” a far cry from the type of FM
used by communications stations.

Converters. An inexpensive way to try
your hand at listening on the VHF frequen-
cies is by means of a converter. The converter
is a gadget about the size of a pack of smokes;
it is intended to be used in conjunction with
a standard broadcast band receiver, either in

a car or with a home set. A converter simply
does what its name implies, it receives the
VHF signal, converts it to ancther frequency,
and then rebroadcasts it on the new fre-
quency. The new frequency is within the
range of the standard broadcast receiver and
you then hear the UHF signal just as if it
were being transmitted on the broadcast
band.

Converters usually are trensistorized and
will operate from a 9-volt battery or from
the battery in your car. A switch on the con-
verter enables you to use the broadcast re-
ceiver for either VHF monitoring or for the
purposes for which it was originally intended
—no loss of broadcast quality should be

Popular VHF/FM Monitor Receivers

Freq. range Fixed-tuned Power
Make Model (Mc) Tunable Channels Price Requirement
Aerotron 6NR 148-174 no one (6 optional) $199.50 AC
Aerotron 7INR 25-54 no one (6 optional) $199.50 AC
Avcomm M1-A 30-50 yes none $ 4995 AC
Avcomm M-1B 151-174 yes none $ 49.95 AC
Avcomm M-2A 30-50 yes none $ 49.95 AC
Avcomm M-2B 151-174 yes none $ 4995 AC
Hallicrafters CRX-4 30-50 yes none $ 73.95 AC
Hallicrafters CRX-5 151-174 yes none $ 79.95 AC
Knight (Kit) KG-220 30-50 yes none $ 39.95 AC
Knight (Kit) KG-221 152-174 yes none $ 39.95 AC
Knight KN-2558 30-50 yes none $ 59.95 AC
Knight KN-2557 152-174 yes none $ 59.95 AC
Lafayette HA-50 30-50 yes none $ 50.95 AC
Lafayette HA-52 152-174 yes none $ 59.95 AC
Lafayette HA-520 30-50

152-174 yes none $ 89.95 AC
Outercom MR-50X 144-174 no 1-6 $14995up AC
Outercom MR-60X 144-174 no 1-6 $1499%5up AC
Realistic RP-30/50 AM-FM  30-50 yes one $ 54.95 AC
Realistic RP-148/175 AM-FM 148-175 yes none $ 54.95 AC
Realistic Dual Band 1%:?25 yes  one(lowband) $119.50 AC
Regency AR-132(AM) 108-132 yes none $ 59.95 AC
Regency AR-136(AM) 108-136 yes none $ 79.95 AC
. J 30-50 yes  one

Regency DR-200 1152174 ves e $169.50 AC
Regency MR-10B 152-174 yes none $ 79.95 AC
Regency MRC-10B 152-174 no one $ 79.95 AC
Regency MR-33B 30-50 yes none $ 79.95 AC
Regency MRC-33B 30-50 no one $ 79.95 AC
Regency PR-35BR 30-50 yes none $ 59.95 AC
Regency PR-155BR 152-174 yes none $ 59.95 AC
Regency M-40 30-50 yes none $114.95 12vDC
Regency M-160 152-174 yes none $114.95 128DC
Regency TML-1 30-50 no one $ 99.95 AC/12vDC
Regency TML-2 30-50 no = six $119.95 AC/12vDC
Regency TMH-1 150-175 no one $ 99.€5 AC/12vDC
Regency TMH-2 150-175 no six $119.95 AC/12vDC
Sonar FR-101 30-50 yes two $ 79.95 AC
Sonar FR-102 152:174 yes two $ 79.95 AC
Squires-Sanders FM-Alert 30-50 yes two $ 79.95 AC
Squires-Sanders FM-Alert 1652-174 yes two $ 79.95 AC
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LA CHECK

space ratio if desired. The dot-space and
speed controls are ganged so the ratio re-
mains constant over the speed range. All
characters are self completing, that is, if the
paddle is just touched to the dash contact the
full dash is generated regardless how short a
time the paddle is held against the contact
and the operator cannot send a false or
second dash until the first one is completed.
The dots are similarly self completing.

The monitor tone is that of a multivibrator
——not as raucous as a neon relaxation oscil-
lator but not as clean as a receiver’s BFO. A
normal-thru phone jack disables the speaker
when headphones are plugged in.

Keying of the transmitter is accomplished
by the use of a transistor switch rather than a
relay. The collector and emitter of the tran-
sistor switch are connected between the
transmitter’s keying line and ground. With no
base signal applied the transistor appears as
a high impedance between the keying line

Ratio and speed controls are concentric,
thereby insuring proper and consistent
dot-space ratio ot all keying speeds.
Space length is adjustable

from outside the cabinet via a screw
in the center of the speed control.

For dots, the paddle is moved right;
for dashes, slap it left.

Southpaws can reverse this sequence
by simply reversing the connections

to the snap-action switches.

and ground so the transmitter is muted. When
the keyer is operated the switch’s base is driv-
en negative—causing it to conduct—and the
transmitter is keyed. The transistor switch is
a pnp type so it must be connected to a
transmitter whose keying line is negative to
ground. With a transmitter using grid block
keying this is not a problem as the grid-block
voltage is negative. But a “Novice type”
transmitter, where the keying is done directly
in the oscillator or amplifier, has a positive
voltage (with respect to ground) across the
key terminals and the HD-10 cannot be used
unless an intermediate keying relay is con-
nected between the keyer and the transmitter.

Qur Comments. While in terms of char-
acter generation and monitoring the HD-10
keyer is superb the paddle leaves something
to be desired if you are accustomed to a stand-
ard bug. The paddle is made of phenolic
board strip and so has a slight give. When it
is pushed to the dash or dot side there is a lit-
tle extra motion after the paddle activates
the keyer—it is a “soft” feel which takes a
bit of getting used to when one has used
a standard paddle in which metal strikes
metal with no give. As far as stability goes
the keyer is excellent; it is very heavy with
oversize rubber feet and even the hardest
slamming of the paddle will not cause the
keyer to slide around the table.

A word must be said for the kit designers
at Heath. A ten-transistor kit with mechan-
ical features could be a major project, even
for the old pro. Not so with the HD-10—it’s
truly a novice kit, a first kit!

At $39.95 the Heathkit HD-10 Electronic
Keyer is an excellent buy for any CW opera-
tor as it’s the easiest and cheapest way to get
a 100% readable “machine quality” fist. ®
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NORELCO Model DX-11

Reverberation
Dynamic Microphone

B How would you like to have an echo
chamber to jazz up your recordings? Get
the full-bodied sound of rock-and-roll; make
your O Solo Mio’s sound as if they were
coming from the great stage of the opera
house; give your living room recordings of
the local Clambake Five the big sound of
the Tijuana Brass. Too expensive, you say;
an echo chamber would cost a few thou-
sand. Not so! All it takes is $99.00 for
Norelco’'s DX-11 Reverberation Micro-
phone.

The DX-11 is a completely self contained
reverberation device (an electronic echo
chamber). A housing about twice the size
of the average dynamic mike contains a
dynamic mike element, a transistorized am-
plifier, and a large spring with its associated
transducers (the reverberation mechanism).
The power supply is a self contained, stand-
ard, transistor radio 9-volt battery. A neat
carrying case is included in the purchase
price that’ll serve the “tote-along” crowd as
well as for storage when not in use.

Here's how it works. The signal from
the microphone element is split; part of it
is amplified and fed to a transducer which
in turn drives a spring. The spring vibrates
in step with the audio signal (the same as in
a hi-fi reverberation device): another trans-
ducer attached to the other end of the spring

Inside view of the DX-11 reveals printed cir-
cuit construction—long rod-like object running
the length of the plastic case is reverb spring.
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converts the mechanical spring motion back
to electrical energy. The standing waves on
the spring as audio is applied produces an
“echo™ electrical equivalent in the spring’s
output transducer. The output transducer’s
electrical signal is then recombined with the
mike signal, producing the so-called “echo
effect.” A volume control is provided which
varies the reverberation from full-off to
full-on.

The frequency range is 50-15,000 cps. The
pickup pattern is cardioid, that is: sensitivity
to the sides and front with sharply reduced
sensitivity to sounds arriving into the back.
Both a low (150 ohm) and a high imped-
ance output (50,000 ohms) are provided.
Impedance selection is determined by which
of the three color coded output leads are
connected to the plug. Output level is —50
db for the low impedance and —36 db for
the high impedance. The relatively high out-
put level of the DX-11 is a result of the
microphone element’s signal being amplified
in the transistor amplifier before it is split
to the “echo channel.”

(Continued Overleaf)

TRANSISTOR AMPLIFIER
AAAA- ' 4

wic, el

SP‘RING

TRANSDUCERS ATTENUATOR

Functional schematic diagram
(see above) shows microphone
input fed to an amplifier (tri-
angle) whose split output goes
to an attenuator (resistor sym-
bol) and transducer. The trans-
ducer causes the sound energy
to vibrate the spring and then
be picked up by a second trans-
ducer. This ‘“echo’” signal is
then mixed with voice signal.
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Using the Norelco DX-11 is a lot simpler
than trying to get echo from a tape recorder.
With the echo control off only the normal
mike output is passed along to the output
plug. As the control is advanced the out-
put from the reverberation amplifier is added
to the normal mike output. Since the echo
control is built into the mike the performer
has easy control over the amount of rever-
beration.

Our comments. While the DX-11 does
produce a decided echo effect most of the
reverberation appeared to us to be in the
midrange, with reduced effect on the very
low and high frequencies. Entertainers will
enjoy this feature because the echo effect
is greatest on the human voice. Also, the
effect had a slight meuallic ring. However,

in the nature of special effects the DX-11’s
performance was close to that of a commer-
cial reverb device which sells for more than
$1000, and the DX-11 performed well at
simulating caves, dungeons, large rooms,
giants and monsters, and just plain adding
liveness to “dead” acoustics. When it comes
to adding reverb to your tape recorded mu-
sical works you'd better try it before you
buy, for some of you will like the effect
while others won’t. We must admit that a
talented user of the DX-11 will come up
with unusual arrangements that listeners
will enjoy.

For additional information write to Norel-
co Audio Products, North American Phil-
ips Co., Inc., 100 E. 42nd St., New York,
N.Y. 10017. ]

SQUINT TINT HINT

Green Indians on purple horses,

Chase cowboys of royal blue;

They have lilac hands and sea green teeth,
And heads of an azure goo.

Through a mountain pass of bright red grass,

Where would you expect to see?
On Saturn? Neptune? Venus or Mars?

No, here on our color TV,

Our black and white set, could never get,
Such vivid exciting scenes; .
Beautiful green girls, with dark blue curls,
And noses like pinto beans.

A plaid man chats with pink polecats,
Believe me, it’s quite a treat;

The station break must make stomachs ache,
From the things they show to eat!

Sickly green steaks, and olive corn flakes,
Stew tﬁat's a puiple mottle;
Then, with good cheer, someone pours beer,
That’s scarlet in the bottle.

We sit and stare as we see the fare,

We can’t imagine its taste;

The show then skids, to the dental kids,
Brushing with a dark brown paste,

Next, some joker shows wash that’s ocher,
Aud claims that it’s white and clean;

A woman praises, as she raises,

Blue-green white shirts to be seen,

We don’t mind, a TV of this kind,

Should we get service and pay?

You gambhng men better guess again, .
Because we like it this way.

Although not right, the colors are bright,
Pleasing the kids and my wife;

We’ll not change it nor rearrange it,

No sireee, not on your life!

BY EDMUND A. BRAUN

Rap10-TV EXPERIMENTER



Transi-

Match

By Herb Friedman,
W2ZLF/KB19457

You don’t need large
audio transformers
—just change your
transistor circuit,

B Until all electronic gear is fully transistorized—or to use the newer term, all soiid-state
—the average experimenter and hobbyist will have his hands full trying to utilize rube
components with transistor equipment. A good case in point is the ordinary microphone.
Many hobbyists, be they audiophiles, CB’ers or hams, have a collection of microphones
which are all but useless with transistor circuits. In the case of crystal and ceramic mikes,
which are designed to work into high-impedance loads (of 1 megohm or more), the iow
input impedance of typical transistor amplifiers loads down the mike, resulting in almost
no low-frequency response and sharply-reduced output voltage. Even the high-quality,
high-impedance dynamic mikes used by audiophiles and tape recordists suffer from low-
impedance loading.

Want a specific instance of the problem? Then take those inexpensive four-channel
mike mixers generally used by tape fans to mix two or more mikes into a home recorder
with only one mike input. While there’s no difficulty in feeding the low-impedance mixer
output into the high-impedance mike input on the recorder, the relatively low input im-
pedance of the mixer (usually between 100K to S500K) will drop the “fi” right out of
any mike designed for a high-impedance load.
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It's hard to believe that the neat little Transi-
Match (above) grew from a handful of papers
and o piece of perforated phenolic board (top,
right) contained in a kit for making experimental
printed-circuit-boards. Circuit is first transferred to
polka dotted layout sheet then resist is applied
to board and unwanted copper etched away.

Again, the same problem occurs when
one tries to replace the mike supplied with
an inexpensive solid-state tape recorder with
a good-quality/high-output ceramic mike;
again, the low-impedance loading destroys
the mike’s frequency response.

Or maybe you don’t have an impedance
matching problem yer. Perhaps you've got
a good case of hum on a long mike line;
a quick conversion from high to low im-
pedance is all that’s needed to restore a
good signal-to-noise ratio. High-impedance
microphone lines are notoriously sensitive to
hum pickup. Further, the longer the line
the greater the high-frequency losses due
to the center-to-outer-conductor capacitance
of the shielded mike cable. But, if the mike’s
high impedance is transformed to a low im-
pedance ar the microphone, the line’s hum
sensitivity falls to almost nothing, as do the
high frequency capacitance losses. Trans-

Following layout sheet, resist pattern is
applied to perforated phenolic board
that has been precut to size indicated
on layout sheet (left). Circuit is now
doublechecked. An error can still be
changed. Even components should be in-
serted or positioned to see if they can
fit the allotted space on circuit board.

e
b o\BASE *amF § 30MF  OUTPUT
co o) Q -

GE-2 R3 SRa

2Nto7 100K j_zm(

The output of the one-transistor circuit can
be connected to input of an amplifier.

form the impedance of even a crystal mike
to 50 or 150 ohms and you can run a couple
of hundred feet of line with virtually no
hum or frequency loss problems
Impedance Matching. The solution to
the high-low problem is the Transi-match

Rap10-TV EXPERIMENTER
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Only after the resist pattern has
been doublechecked and you are
certain everything is completely
correct is it safe to slip the cop-
per<clad board into the small
plastic bag containing the etch-
ing chemicals {above). After a few
minutes the copper, unprotected
by the press-on resist, will start
to disappear. When all of the un-
wanted copper is gone, the etched
board must be taken from the
chemicals and washed and rinsed
carefully—the resist is scrubbed
from the remaining copper with
steel wool (top, right) and the
components are mounted (right).

PARTS LIST
R1, R3—100,000 ohms, V/; watt, 10%
R2, R4—47,000 ohms, 2 watt, 10 %
C1—.2 mf, 75 WvDC
C2—4 mf, 15 wvDC
C3, C4—30 mf, 15 wvDC
Q1—Transistor, GE-2 {(General Elec.}, SK-3010

(RCA see textl, 2N107, 2N404, 2N508,
2N1191, etc.

B1—9 volts (Burgess 2U6 or equiv.)

S1—SPST

Misc.—Vector Printed Circuit Kit #27X-A for
printed circuit version.

Estimoted cost: $4.00

Estimated construction time: 1 hour (does not
include printed circuit version}

shown in the schematic diagram, a one-tran-
sistor circuit whose sole function is to match a
very high impedance to a very low imped-
ance. In terms of amplification—there is
none. There is actually a loss of 2 db or so
since this is an emitter-follower type circuit.

APRIL-MAY, 1966

Actually, the Transi-match is an old friend—
the bootstrapped amplifier, which simulates
(to the source) a high-impedance load by us-
ing positive feedback. A portion of emitter
(output) signal is returned to the base via C2.

The Transi-match is ideally suited to the
hobbyists as it's input impedance is nom-

inally 1.5 megohms. With loads ranging
from 50 ohms up it is flat (within =1 db)
from 20 cycles to over 50 kc. While some
capacitor values are considerably larger
than those usually used in a circuit of this
type, the specified values have been chosen
to make the Transi-match universal—the
frequency response being virtually indepen-
dent of load.

Typical of any high-impedance amplifier,
care must be taken to avoid “hum” pickup
in the input circuit. While the usual low
input impedance of transistor amplifiers
allows the use of ordinary hook-up wire,
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Underside of board shows solder connoc-
tions between compenents and copper foil.

unshielded Transi-match input leads will re-
sult in severe hum: use normal shiclding
techniques—ijust a5 vou would for a tube-
type amplifier.

The Power Supply. While a 9-volt bat-
tery is shown the Transi-match can be used
with any 6- to 12-volt DC supply. Since
the current drain is quite low, about 100
microamperes, it does not place a strain
on any battery-pack supply and can be added
to most amplifiers.

The schematic shown uses a negative pow-
er supply with the positive battery terminal
grounded. A positive supply with a negative
ground can be used if QI is replaced with an
NPN transistor like the RCA SK-3010, a gen-
eral replacement type. Also, make certain
you reverse the polarity of all capacitors.

Since the Transi-match involves only a
handful of components it can be easily as-
sembled on a small printed-circuit board
(PC board) which can then be built into
a solid-state amplifier. A typical PC version
is shown in the photographs.

A Printed Circuit. Making your own PC
board(s) is not difficult, even for the be-
ginner, and with a modern PC design kit
such as the Vector 27X-A you can learn
the tricks of miniaturization which may be
used for many projects.

The Vector kit is especially designed for
quick-and-dirty one-shot boards; it is very
useful to the hobbyist because the boards
are made without special resist inks or pho-
tographic processing. The heart of the
Vector process is a transfer resist similar
to the rub-off characters supplied in chil-
dren’s toys. You know the type, the child
cuts out a picture of Dick Tracy, turns it

over, rubs the back of the transfer with a
stick and Dick Tracy is transferred to an-
other surface. The Vector resist works the
Same way; you turn over a sheet containing
resist circles, lines curves and swirls, rub
the paper with a stick and the resist is trans-
ferred neatly to the copper foil.

Several pieces of copper clad board are
supplied, with one being more or less de-
signed for the rank beginner at PC boards;
this board is pre-drilled with component
lead holes arranged in a grid. This arrange-
ment eliminates the need to drill component
holes.

A PC Transi-match. Copy the schematic
—und make it BIG. Note that if you lay
the actual components over the schematic
they actually fall into place as they would
be arranged in a printed circuit version.
Use the Vector layout sheet. It has a grid
of dots corresponding to the holes in the
pre-drilled copper-clad board. Layout the
PC wiring so it conforms exactly to the
schematic. Position the components on the
grid so their leads fit through the holes.
Draw a circle around each dot where a
component will pass through the board to
the copper foil. Use a separate dot for each
lead. Don’t try to jam two or three leads
through the same hole. Be sure to make
the common (ground) lead extra heavy
(wide) and run it along one or two edges
so the mounting screws will ground the
Transi-match to the associated equipment.

When your sketch is finished draw the
boundary line and cut a section of perfo-
rated board to the exact finished dimensions.
Transfer the drawing to the copper foil with
carbon paper or just match the resist de-
signs to the drawing and apply the resist
directly to the copper foil. Just as with the
drawing, transfer the resist circles which
are the terminal points and then connect
them together with resist lines. A hint—
chemicals last longer with least etching.

The chemicals supplied with the kit etch
away the undesired copper—the copper that
has not been protected by the resist. After
being immersed, for a few minutes in the
chemical solution, the undesired copper will
disappear. Remove the PC board, strip off
the resist—follow the manufacturers instruc-
tions exactly. Then push the components
through the proper holes, solder, and the
PC Transi-match is completed.

If you need several Transi-match units
it is best to prepare all the PC boards with
resist and then etch them all at once. L
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HARMAN-KARDON Model SC-440
AM/FM Stereo/Phono
Compact Music System

M As it’s presently used the description
“Stereo Compact” has come to mean an
amplifier or receiver complete with small
speakers, and unfortunately, advertising
copy notwithstanding, small speakers mean
a small (poor) low frequency response. A
stereo compact is therefore a compromise
between low frequency response and the
convenience of portability and/or small
physical size; and of course, one cannot com-
plain when they know in advance they must
compromise. It is therefore unfortunate
that Harman-Kardon’s SC-440 Stratophonic
Compact Music System must suffer with the
adjective compact, as by contemporary
standards its speakers are not compact in
size or weight, nor are they compact in terms
of low frequency response. The SC-440 de-
livers the full bodied sound associated with a
component system which is what the SC-440
really is.

The only thing compact about the SC-440
is the “control center” which consists of a
stereo receiver, Garrard AT-60 changer and
an ADC-R-770 pickup, all contained in an
open cabinet that looks like and is not much
larger than a record changer base.

Features. The stereo receiver tunes AM
and stereo or mono FM. The FM-stereo
function is the “automatic” type which
switches to mono or stereo as determined
by the transmitted signal. When set to the
stereo mode a stereo indicator light indicates
when a stereo signal is being received. If a
stereo signal is so weak as to be subject to se-
vere noise interference the receiver can be
switched to the mono mode for better noise
reduction. The FM receiver’s performance
is just about what you’d expect from
quality gear: A sensitivity of under 3 micro-
volts, reasonably good selectivity and good
separation. The AM reception is AM, not
good, not bad—but that is the fault of AM
and not the SC-440.
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A single “peak for best reception” type
tuning meter is used for both AM and FM.

The amplifier’s switching for AM, FM
and turntable is built-in, the only input
jacks are the auxiliary, used for a tape record-
er or similar high-level device. Tandem (one
knob) controls are provided for volume,
balance and tone; a switch handles the con-

$C-440's woofer measures a full 12 inches
with tweeter measuring in at 3V inches. Sizes
indicate that this is not a “vest pocket” loud-
speaker system—enclosure is actually larger
than some so-called bookshelf speaker units.
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tour equalization—low frequency boost at
low volume levels. A pariel mounted stereo
phone jack is provided as well as a speaker
on-off switch which disconnects the speakers
and terminates the amplifiers when listening
with headphones. A tape output and a
switched AC receptacle are provided on the
rear apron.

Our Tests. The amplifier response is very
wide; with the tone controls set to the center

Harman-Kardon SC-440 Specifications

Frequency response, 20 cps to 50 kc.

Power output for less

than 1% THD, 11 watts per channel
Speaker impedance, 8 ohms

Auxiliary input sensitivity, 280 mv. (.28v.) rms.
Tone control:

position the response is almost ruler flat from
20 cps to 50 kc. When the two channels are
adjusted to equal output with the balance
control the variation in frequency response
between the two channels is less than Y4 db.
Similarly balanced between channels, the
power output is 11 watts at less than 1%
THD (total harmonic distortion). While
the treble control has a wide variation of
7 db cut to 17 db boost at 20 kc., the bass
control provides only 5 db and 6.5 db boost
at 20 cps. While some older records might
require more than 6 db boost, it is adequate
for most modern recordings as the associ-
ated speakers aren’t shy on low frequency
response. If additional bass boost is needed
it can be supplied by the contour control.
The contour control provides 11 db boost
at 20 cps when the volume control is %
open. Normally, the ¥ open position pro-
vides a very high volume level from records
and the tuner, so the contour can be used
to provide additional bass boost. At normal

The SC-440 frequency response
tested better than manufactur-
er's claims indicating maker's

1 specs are true and not

“dreamed up"” to sell sets. With
contour added over 11 db of
| bass boost is added to audio.

20 cps 20 k.
Cut 5 db 7db
Boost 6.5 db 17 db
o = S OV L O O o B
+I0 < HARMAN - KARDON $C-440 “+————
+8 Ay { ==="FLAT" -CONTOUR OUT ~fe
B .5 = h | == CONTOUR IN
e . . AL IS Py
Q | | |
@ 47+ i ! -
§ o | | |\ | FREQ. RESPONSE
1 t WITH CONTROLS AT e
o =t CENTER POSMTION | |

2050!02)200500 2K

K
CYCLES PER SECONDS

5K
(cPS)

+ {
0K 20K  SOK

listening levels the bass boost when added to
the contour boost provides a total of 17 db
bass boost at 20 cps. Frankly, anyone who
needs 17 db of bass boost (or even as low
as 10 db) does not need a hi-fi system
because the music they will be listening
to will be distorted to the sounds of the
thirty’s.

Overall sound quality from AM (for
what it is), FM and disc is very good.

The Sound Comes Out. The heart of the
SC-440 system are the speakers—as usual,
the acoustic suspension type (the latest
speaker fad). Each enclosure is 13% x 10%4
X 22% inches; certainly large by compact
standards, large even by the ‘bookshelf

(Continued on page 96)

To insure that the audiophile doesn't snafu
the speaker phasing both the amplifier outputs
and speaker inputs are phono jacks. Twenty-
five-foot lengths of speaker leads with match-
ing plugs are provided. Knob at top of speaker
jack-plate is the tweeter output level control.
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Midgets

Listen undisturbed and in quiet!
No more distracting noise!
Neighbors can’t complain about
window-rattling crescendos!

You won’t upset your budget!

B Realism in the field of stereo listening has
created the advent and subsequent sale of
the stereo headset with some reliet to the
family if you like Mozart at 2:00 A.M.
These gadgets vary in price from $15.00
to $50.00 a pair and venture to guarantee
your very presence in the concert hall.
Uniquely enough all the parts to build
an excellent pair of these “realistic” listeners
are right in the nearest neighborhood elec-
tronic parts house and at a bargain price.
A pair of coat hangers, like your wife gets
for free, and a quick visit to your neighbor-
hood drug store will complete the parts list.

APRIL-MAY, 1966

By Roy E. Nelson

Mechanical Canstructian. The heart of
this stereo headset is a pair of 2-inch speak-
ers that are used for replacement in the
small transistor radio sets. (My particular
pair come from Electronic Distributors of
Chicago at 99¢ each.) The impedance of
these speakers varies from 8 to 30 ohms but
most are the 8- or 10-ohm variety. The
container and sound chamber for each ear
is made from a plastic container primarily
used by pharmaceutical houses for various
and sundry drugs. (See photo.) The pair
I utilized were 2 inches in diameter and
3% inches long. Ideally the size would be

From this collection of odds
and ends you can build a good
looking pair of inexpensive
stereo headphones that should
give many hours of pleasure.
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PARTS LIST

2—2-inch, 8-ohm speakers.

1—3-circuit phone plug

10-feet—3-wire cable, (Belden type 8443)
{see text)

2—plastic containers, 2 inches in diameter, 1-
inch {or greater} in height

Misc.—pair of earphone cushions, coat hangers,
electrical tape, epoxy cement and Silastic or
Dow-Corning RTV 732.

{Speakers, cable, phone plug and cushions avail-
able from Electronic Distributors Inc., 4900
Elston Ave., Chicago, IIl.

Estimated cost: $4
Construction time: 3 hours

ROUGHEN INSIDE RIM AND .L OF
FLAT PORTION OF LiD INTERIOR
WITH SANDPAPER

APPROX. 2°

Fig. 1. First step is to layout the holes to be
drilled in the round plastic box. Too-thin
plastic vibrates with sounds—distortion.

WRAP WITH ELECTRICAL
TAPE TIGHTLY TOTAL
DISTANCE
VIEW

- { DIA. HOLES
# SPACED 50°
A% et wHEN CUT —| A

Fig. 2. (above left) Drill-hole spacing is in-
dicated for plastic container rim.

Fig. 3. (above right) Straight portion of
wire coathanger is used for headband.

Fig. 4. (below) Two pieces of coathanger
wire are bent to form phones’ headband.

A HANGER WIRE
PLASTIC CAN

./HANGER WIRE

2 inches in diameter by 1 inch in height.
Unfortunately beggars (and authors) can’t
be choosers and since Harold, my druggist,
handed me these two plastic cans as a ges-
ture of good will, I will describe what has
to be done to a 3% inch plastic can to make a
1 inch headphone container. It's very simple,
cut 2% inches off the top leaving a 1 inch
can with a solid bottom and a plastic lid.

Mark a 1 inch square on each lid as shown
in Fig. 1 and drill 13 holes with a % inch
drill. Drill these holes carefully and without
too much pressure on your drill as the plas-
tic has a tendency to flow from the heat
generated by drilling too fast. After drilling
the holes remove any small bits of plastic
that might adhere to the edges of these holes
to prevent their touching the speaker dia-
phragm. With a piece of fine sandpaper
roughen the surface of the inside edge of the
plastic lid and a distance of about Y4 inch
at the inside rim of this lid as shown in Fig.
1. This will create a bonding surface for
the epoxy cement used to assemble the head-
set.

Prepare the epoxy cement by mixing
the resin and hardener as instructed on the

container. With a tooth-pick or some small
stick, spread a thin layer of cement on the
edge of the little speaker gasket. Be sure that
no cement spills onto the diaphragm. If you
have any excess remove it with your applica-
tor and then carefully press the speaker into
the plastic lid that has been prepared with
holes and roughened edges. Repeat the above
described operation with the other lid and
speaker and set the assembly aside to dry
overnight.

In each l-inch plastic can, drill three
holes in the sides as shown on Fig. 2 with
an Y8-inch drill. One of the holes will carry
the leads from the speaker and the other
two will carry the coat-hanger head band.
Set these aside for later assembly.

Hang It. Many of today’s modern coat
hangers, as delivered by your neighborhood
cleaner, come with a plastic-foam cover as
a protection for your clothes. If you are
lucky enough to find some in your closet,
scrounge two of them and let your wife
scream. (The next load from the cleaner
will have new ones and she will be pacified.)
Remove the foam rubber covers and set
them aside to be used later. Cut the hangers
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SPEAKER |

Fig. 5. Simple circuit is identi- - :
cal to that used in commercial Q 3 = H
stereo phones. Make sure plug z 5 <z = |
and jack are mates before sol- g £ z |2 i
dering wires to lugs. Black L ) o o |
(common)} lead must go to same i
position solder lug on both el==1= |, casLe TiP |
speakers for audio phasing. T— 1+~ (SEE TEXT) =y SLEEVE 1
RING i

amc\ SLEEVE  RING i

GREEN 2 TIP J

RED i

L BLACK 4—SLEEVE

BLK | FROM OTHER i

GREEN| EARPIECE i

FROM | BLK i

Phag | GREEN SLE';} FROM EARPIECE !

Fig. 6. Be sure to leave slack wire at phone
(A} to allow for positioning for most com-
B fort. Wires are securely attached to head-
band (B} to prevent pulling strain on deli-
cate solder lugs, inside, to voice coils.

at the points designated as “A” on Fig. 3.
Both of the pieces you make from these
hangers should be identical so complete the
operation I am about to describe on each
hanger. Using the top part of the plastic
can as a form, create a quarter turn around
the form (Fig. 4A) at each end of the
hanger. With a pair of long nose pliers,
make a Y-inch hook at each end of your
turns like Fig. 4B. The next step requires
using your head. With the quarter turns
pointing forward and held in your hands,
place the hanger over your head and center
it. Now pull your hands down to your ears
and form the hanger to fit your head. It
will tend to spring away from the contour
of your head but a little squeezing will fix
this in a )iffy. (If your head is tender, try
a towel over it when you make the second
hanger.) When you get through, you should
have two pieces of coat hanger that look
like the two views in Fig. 4C— after you
put the last bend in the hanger right where
the curve and the straight portion meet.
Each end of each piece should be the same.

Place the two pieces of coat hanger side
by side, so the ends look like Fig. 4D, and
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wrap some plastic electrical tape around the
two pieces for about |%2 inches above what
is now a half turn with two inward-pointing
hooks. Wrap the tape tightly and repeat
the operation on the other end. Spread the
two parallel hanger wires to distance of 2
inches at the center portion of your just
manufactured headband. Now go to bed.
The transducers (speakers to you) have only
been drying for half an hour.

Electrical Connections and Final Assem-
bly. The schematic is shown in Fig. 5. The
ideal wire to use for the hookup of these
midgets is a piece of Belden cable #8443,
This cable has 3 22-gauge stranded con-
ductors and is fairly flexible. Determine the
length of headset cable you need and buy
two feet more for the interconnections be-
tween the speakers. (I used 10 feet—a
convenient length.) Cut about 17 inches
from your piece of cable and remove the
outer vinyl covering from this piece. The
three wires are red, green and black. If the
cement holding the speakers in place in the
lids has hardened, cut the black wire in two
pieces 12 and S inches. Cut the green wire
to 12 inches in length and solder the 12-
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SPEAKER CONNECTION STRIPS

ON STEREO AMPLIFIER
Fig. 7. Too much power from speaker output
can quickly ruin these'stereo headphones.

inch green and the 12-inch black wires to
one of the speakers. Solder the 5-inch black
wire to the other speaker and cut a 5-inch
piece of red wire to match and solder it to
the remaining terminal on the second
speaker.

We are now ready to assemble the plastic
cover caps to the speakers. Pass the red and
black wire on one speaker through the mid-
dle hole in the cap—Ileaving the opposed
holes to accept the headband. Repeat this
process with the green and the black wire
on the other speaker and cap. Seat the plas-
tic cover in the plastic lid and place a small
weight on the plastic cover with the lid
down. Run a small bead of Dow-Corning
RTV 732 Silicone Rubber around the plastic
lid to create the bond and seal for the cover
and lid. Repeat the operation on the other
earpiece and set them aside to dry. The
rubber takes about 24 hours to completely
cure.

After the silicone rubber has cured, hook
the headband into the earpiece with the
green and black wire. Make a small loop
in the two wires to allow for ear adjustment
as shown in Fig. 6 and wrap a small piece
of plastic tape over the previously taped
portion of the headband to hold these wires
in place. Now tape the two wires in three
or four places to one of the two wires form-
ing the headband and lead these wires over
to the taped portion on the other end of the
headband. Hook the other ear piece to the

headband and leave a small loop in the red
and black wire for adjustment and tape these
two wires to the previously taped portion
of the headband at this end.

Now prepare the remainder of your three
wire cable by removing 1 inch of the outer
insulation leaving the three insulated wires
exposed. Tape this wire to the taped portion
of the headband at the end where the red
and black wire earpiece is attached. Follow
the method shown in Fig. 6B. Splice the
three black wires together, the two red and
the two green. Solder the connections and
tape each separately and then the entire as-
sembly to the headband.

Prepare the other end of your three wire
cable by removing 1 inch of the outer in-
sulation. Disassemble the plug and slip the
cover over the cable. Now solder the black
wire to the sleeve, the red wire to the ring,
and the green wire to the tip as shown in
Fig. 5. Replace the cover on the plug and
head for the stereo outfit in the living room.
If it has a stereo headset jack plug your
headset in and start out at low volume. The
headset will stand about .2 watts of power
and 200 milliwatts (.2 watts) at your ears
will sound like you are at the conductor’s
podium in Hollywood Bowl.

If your stereo system does not have stereo
headset connections you can wire in a jack
as shown in Fig. 7. Use the 8-ohm connec-
tions for these phones.

Remember the plastic-foam we set aside
when we dismantled the coat hangers—well
take the two pieces and cover the “over the
head” portion of the head band with this
foam and hold in place with a little epoxy,
RTV-732 or rubber cement. Oh yes . . . I
bought a pair of earphone cushions for my
ears as | use these earphones for hours and
the plastic gets a little hard. They slip right
over the plastic lids and friction holds them
in place. Now pardon me while 1 make a
Martini and have a date with Jane Morgan—
stereo style. B

Completed phones are neat
and convenient although not
as ‘‘pretty’’ as commercial units
costing five times as much.
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BINARY-SWITCHING
CAPACITANCE DECADE

By Jack Brayten

A thousand capacitance values at your
finger tips—from one compact unit that
occupies less bench space than a VTVM

B Have you ever needed an unknown value
of capacitance and would have given any-
thing, except the high price, for a capaci-
tance decade box? If you’re like most of us
experimenters you have; but you need not
ever again.

Technically, decade isn’t the right word to
use since it denotes a system based on tens
instead of twos. However, the word de-
scribes an instrument that performs the same
job as a decade although using a different
system.

This is a unique capacitance substitu-
tion box which can be built for pennies. Its
range starts at 100 mmf and extends to over
.1 mf! And, more important, this is covered
in .0001 mf (100 mmf) steps! In short—
more than 1000 distinct values are available!

If you’ve glanced at the schematic (Fig. 1)
you've seen that the circuit consists of 10
capacitance values
and 10s.p.s.t. switches.
It seems unbelievable
that such a simple cir-
cuit could provide
even a hundred differ-
ent values let alone
a thousand. But we
assure you it can.

The Secret. Most
of us have heard the
joke about the “fool-
ish” man who offered
to work for a penny
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a day, doubled every day, for thirty days.
In spite of how little this might sound—the
fact is—that even as early as the 21st day
the man would be making $10,485.76 a day!
And, up to that point, he would’ve earned
a total of nearly $21,000. This doubling
principle (powers-of-two) is used with the
binary number system—a system used in
computers because it saves parts. Our ca-
pacitance box operates on a similar system
and illustrates the part savings.

Two main differences exist between the
decimal (the conventional number system)
and the binary system. First, instead of using
ones, tens, hundreds, thousands, etc. the
binary system uses powers-of-two (ones,
twos, fours, eights, etc.) as column values.
Next, the numbers O through 9 aren’t used
under these values as in the decimal system.
In the binary system only ones and zeros are
used. A one indicates
that the column value
is present and, of
course, a zero indicates
that the column value
isn’t present. Any
number can be made
up in this manner,

Again, looking at
Fig. 1, we can see that
the values of C1, C2
and C3 are 100 mmf,
200 mmf, and 400
mmf respectively;

CAPRCITANEE BICAEL



Table Of Capacitors

Capacitor | Micro- Standard Vaives Used
Number | farads First Second | Third Fourth

Ci1 .0001 100 Mmf

c2 .0002 200 Mmf

C3 .0004 400 Mmf
Table at right lists the values gg 88(1)2 1;& m:; 1& mm;
of capacitance that must be Cé 0032 | .003 Mf 200 Mmf
connected in parallel to obtain ci 0064 | .005 Mf 1300 Mmf | 100 Mmf
the correct total capacitance for c8 0128 | .01 Mf | 2200 Mmf | 500 Mmf | 100 Mmf
accurate results from binary— c9 .0256 .02 Mf .005 Mf 500 Mmf | 100 Mmf
powers-of-two decade box. C10 .05612 | .047 Mf .004 Mf | 200 Mmf

every capacitor is double the value of the
preceding capacitor. These, of course, corre-
spond to the 1, 2 and 4 values of the
binary column headings.

Each switch in the circuit represents either
a one or zero under its heading. Whether
a one or zero is represented depends on the
position of the switch contacts—closed
-they're one—open they're zero. Of course,
the values of the capacitors with closed
switches add since they’re in parallel. As
a result, the value of the capacitance across
the output is the sum of the capacitors with
closed switches; or the column headings with
a one underneath.

How To Set and Use The Switches. At
first it might appear that our substitution box
is difficult to set but nothing could be further
from the truth.

The eighteen most often used values are
listed with their respective ones and zeros
in Fig. 2. Notice that each value has two

S1 o] N
— o o—](~— 0001 0001 00000 .0047 00001
00001 01111
| s2_~» c2 |
o—|(—=—¢ 0002 . .0002 00000 0068 00010
4+ "o 14 0004 > SWITCHES voel g
] ca 0003 00000 .01 00011
+—2oTo—{(=2—4 0008 00011 00100
s5 cs5 .0004 00000 015 00100
T —— -°°'5< 00100 10110
$6 cé
t——oTo—{(—3 0032 0005 00000 022 00110
00101 11100
s7 _W c7
1 o—{(—— 0064 = .001 00000 033 01010
$—SBo*e L@ o8 P switchEs 01010 01010
- - .0015 00000 .47 01110
+—=2oTo—](——4 0256 0111 10110
sio__» cio 0022 00000 068 10101
'—K—" 0512 10110 01000
l AL CAPACITOR .0033 00001 a 1111
OUTPUT
, (5/ uTPy = 1 00001 01000

Fig. 1. Simple schematic diagram shows cir-
cuit of s.p.s.t. switches and capacitors.

rows of binary numbers; the top row repre-
sents the 5 top switches on the panel while
the bottom row represents the 5 bottom
switches. Of course, a one means the switch
goes up (on) while a zero indicates that it
goes down or off.

Other Values. Any value, within range,
can be easily set by subtracting the largest
column heading which can be subtracted
from the desired value and putting this col-
umn’s switch in the up or on position. In
the case of a remainder you do the same
with it until there’s nothing left.

To illustrate, let’'s suppose we wanted a
700 mmf capacitance. Looking at the panel
we see that the largest column heading which
will subtract from 700 mmf is 400 mmf so
we put the 400 mmf switch up or on. We
have a 300 mmf remainder. The largest
column heading which will subtract from this
is 200 mmf so we put its switch in the up
position. This, of course, leaves a 100 mmf

Fig. 2. Some capacitance values are given
with off (0) and on (1) switch positions.

RaAD10-TV EXPERIMENTER



remainder which we subtract from the 100
mmf heading (also putting its switch up)
which leaves no remainder. Thus, the 100,
200 and 400 mmf switches are closed and
these add to give us the desired value of 700
mmf.

The only point which should be remem-
bered is whenever you're subtracting be cer-
tain that both numbers are in the same units.
(Don’t accidentally use a .001 for a .0001
value.) Of course, to change an mmf value
to its mf equivalent the decimal point is
moved 6 places to the lefr. It’'s moved to
the right 6 places when converting from
mf to mmf.

Getting Started. The first step toward
building a project is always obtaining the
necessary parts. This, of course, is simple
enough. However, because we've used quite
a few capacitors, much time can be saved if
we steer you to their source. Other types
of capacitors may, of course, be substituted
but those listed are both low in cost and come
in the values best suited to the project.

All of the capacitors used, in the original
model, except the .047 mf, are Sprague,
temperature-stable, 10%, 1000 volt ceramics
and are available from Allied Radio. The
.047 mf is a 1000 volt paper tubular.

As for the switches—almost any slide or
toggle s.p.s.t. switch will work except those
designed for low voltage applications.

Construction. Fig. 3 shows the locations
of the panel-hole centers.” To prevent mar-
ring the cabinet, the centers should be first
marked on a sheet of graph paper (4 by
7 inches). This can then be taped (or rubber
cemented) to the front panel and the hole
centers punched. Since a sloping-face chassis
is used, the hole centers should be deeply
punched and the drill bits sharp to prevent
the drill from “walking” across the panel—
use a small-size drill first, then a larger one.

The size of the switch holes depends, of

PARTS LIST

C1-C9—make from one or more of the follow-
ing 1000-volt ceramic-disc capacitors: 1—50
mmf; 5—100 mmf; 3—200 mmf; 1—400
mmf; 2—500 mmf; 1—750 mmf; 1—1300
mmf; 1—1500 mmf; 1—2200 mmf; 1—
003 mf; 1—.004 mf; 2—.005 mf; 1—.01
mf; 1—.02 mf; 1—.047 mf.

J1, J2—Tip jacks or banana jacks.

S$1-S10—S.p.s.t. Toggle switch (Allied Radio
34 U 527) or slide switch (Allied Radio
35 U 023) or equivalent.

1—Bud 1609 Chassis or equivalent.

Misc.—2 pkgs. Flea Clips; 1—perforated, un-
clad phenolic board (274g by 334-inches);
22 awg Bus wire, 4-——standoffs (see text)
tapped for 6-32; 8—1V/,-inch, 6-32 machine
screws.

Estimated cost: $10.00—$3 less when slide
switches are used.

Estimated construction time: 4 hours.

course, on the switches selected. Those spec-
ified mount in %g-inch holes. If another
type is substituted check their size before
drilling.

If decals or wax transfers are to be used
as panel markings they should be applied
before the components are installed in the
cabinet. It's hard to align them otherwise.
The switch markings are ¥2” above the hole
centers and adhesive cellulose tape, of this
width, applied to the panel serve as guide
lines.

Capacitor Sub-Assembly. All of the ca-
pacitors are mounted on a piece of perfo-
rated, unclad phenolic as shown in Fig. 4.
The board size (27%6x3% inches) is a stock
size and no cutting is necessary. Both the
perforated board and the flea clips (2 pack-
ages required) are available from Lafayette
Radio or other electronics parts suppliers.

The first step in building the sub-assembly
is enlarging the four corner holes using a
%s-inch bit. These holes match those on the
panel. The four stand-offs can be of any length
from Y2 to % inch and they're fastened to

(4REO)

i

¥ & _*__/ I :
-9 ¥ Tk ;a. Tubular-type

Fig. 3. Front-panel layout is
for a 4- by 7-inch sloping-front
cabinet. The four 9/64-inch
. holes on the right must be
marked and drilled accurately

to mate with tapped spacers.
spacers allow

le 7"

more sideplay but assembly
becomes a bit more difficult.

I
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the perf-board with 6-32 machine screws.

The ‘flea clips (2 lines of 10 each) are
inserted in the second row of holes from the
edge of the board. The first five clips in each
row are spaced | hole apart while the follow-
ing five are put in every other hole.

Ten basic capacitors are used in the
project. However, because these capacitors
are not standard values they have to be made
up from several standard values in parallel.
Table 1 lists the values used for each
capacitor.

Space on the board is limited. Therefore,
the larger ceramics have to be staggered—
one toward one side and one toward the
other. Care should be taken to insure that
the leads of one group do not touch those
of the next. And, as a general rule, the
largest capacitor, in each group, should have
the smaller capacitors soldered across them.
Attach the leads close to the larger capaci-
tor's body. The leads of the largest ca-
pacitor can then be used to mount the entire
group. However, the ceramics across the
.047 mf tubular are not fastened to the
.047’s leads—instead they go directly to the
flea clips. Also the leads on the .047 must
be bent so the body of the capacitor is over
the edge of the board slightly and its other
edge doesn’t extend past the flea clips.
Its leads can then be shoved down the center
of the clips and cut-off on the bottom. A
short length of bus-wire (22 awg) is run
down one side of the board (shown in Fig.
4) and soldered to each terminal in the row.
Before the board is mounted on the panel a
wire must be soldered to each of the ten
remaining terminals—to the bottom of the
clips on the underside of the perforated

s G

STANDOFF
(1 OF &)

Fig. 4. Capacitors C1, C2 and C3 on board
are not paralleled values—all others are.

Fig. 5. Unit can be half as wide if capacitor

board is mounted to cover the switches.

phenolic board.

The final wiring is done according to the
schematic shown in Fig. 1 and consists of
merely connecting the wires to one terminal
of their respective switches. The other ter-
minal, of each of the switches, connected
to a common bus-wire as shown in Fig. 5.
One output jack is then connected to the bus-
wire on the switches and the other to the
bus-wire on the capacitors.

Checking The Unit. After construction is
complete the unit should be checked visually
for shorts, poor solder connections and, if
possible, continuity checks should be made in
the following order.

1. Check for continuity from the bus-
wire on the capacitor board to J2.

2. Put all the switches in the down
position and check for continuity from
each of the 10 capacitor terminals to
J1. (Continuity should not exist.)

3. Check for continuity from the ter-
minal of C1 (side opposite the bus-wire)
to J1. Turn S on and off. (Continuity
should be present with the switch up
and should not be present with the
switch down.)

4. Repeat the above step for each of
the other switches making sure only
one switch is on at a time.

§. Make a final check of the capacitors,
be sure each group contains the right
values.

The above checks assure you the unit is
wired correctly and the proper capacitors
are connected to the right switches.

The last step is attaching the chart shown
in Fig. 2 to the front panel. o
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World of News

Continued from page 21

the two unfinished legs; at the end they had
advanced to the 830-feet-high central span. Each
leg was erected “piece by piece.” Each section
of steel plate, cross-braced for rigidity, was
hoisted to the top with a creeper crane, dropped
in place and welded to the structure immediately
below.

One man would go “over the top” of the newly
welded segment, climb down inside the hollow
structure and tape industrial x-ray film to the
inside of the welded joint. His companion, work-

Highest U. S. monument, the 630-feet,
$30-million Gateway Arch rises
majestically above St. Louis skyline,
its welded joints 100 per cent
inspected with the aid of nuclear
energy emitted by a radioactive
isotope. Its welded panels are
designed to withstand winds of more
than 150 miles an hour.

ing from a wooden platform on the outside of
the leg, was responsible for aiming the gamma
camera. The two men communicated with each
other by rapping out Morse code signals. Two-
way radios could not be used.

Each had to get out of the radiation field
before the gamma projector was turned on. To
make the exposure, the “photographer” would
use a crank-and-cable remote control system to
move the radioactive iridium pill out of its
shielded storage container and into “on” position.

A Yelp from Space

An unsung hero of the space age—a device
called a traveling wave tube, or TWT—has
racked up nearly 30,000 operational hours in
outer space aboard four successful spacecraft
and, as a result, is scheduled for launch on at
least eight future space shots, including the
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Apollo man-on-the-moon vehicle. The device is
basically an amplifier that takes in signals at a
low power level and sends them out at a higher
level. Thus the TWT does more than twitter;
it “yells.”

The unique metal-and-ceramic TWT designed
and built by Hughes Aircraft Company’s micro-
wave tube division has been described as the
“critical component” in the transmitter of the
Mariner 4 spacecraft that recently sent back to
earth millions of signals that were “translated”
into photographs of Mars—a space “first.” This
tube has operated more than 6,000 hours.

The tube, or different versions of it, will be
sent up on the forthcoming Surveyor soft-landing
moon vehicle to determine moon conditions for
a safer man landing; the Pioneer sun probe; the
Lunar Orbiter to decide where Apollo will land
on the moon; Apollo itself, carrying the first U.S.
astronauts to the moon; the Applications Tech-
nology Satellite; future Pegasus meteorite-detect-
ing satellites; Saturn telemetry shots; and future
Early Bird-type high-altitude synchronous com-
munications satellites to link worldwide com-
munications,

Space Megaphone-—A comparatively
unkown space-age device, the
traveling wave tube, or TWT, shown
in a man's hand. Hughes Aircraft
Company, Los Angeles, reports that
TWTs built by it have logged

nearly 30,000 operational hours
aboard Syncoms, Early Bird and
Mariner 4 spacecraft and are
scheduled for launch on at least
eight future space shots, including
the Apollo man-on-the-moon vehicle.
About the size of a slide rule case
the 8-inch-long 13-ounce TWT can
boost a space signal from a twitter
to a yell.

The traveling wave tube is aptly named be-
cause it has traveled more than Gordon Coopcr
and Marco Polo combined (though “traveling”
refers to the energy wave inside the tube rather
than the entire tube’s space meanderings). On
Mariner 4, the TWT made a journey of 325,000,-
000 miles to keep a rendezvous with Mars, and
then sent signals 134,000,000 miles back to earth
by a transmitter with power weaker than that
used for the smallest conventional flashlight

bulb. ]
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Turn Indicator
Continued from page 50

tension deck and the switch deck nearest the
solenoid for reassembly later. The tension
deck has five pieces, spring, two steel balls, a
ratchet detent and the support frame. It
must be reassembled and used or the switch
will operate erratically. Retain only the phe-
nolic deck that mounts the two self-pulsing
contacts—discard the others.

Acquire a Centralab 1413 switch or two
type JD (1 pole, 11 position) switch sections
or equivalent. Remove the two decks from
the switch (if you had to buy a switch) and
reassemble the rotary-solenoid switch assem-
bly as it was originally only using the two
new switch sections. In any event your ro-
tary solenoid, when reassembled, must have
a self-pulsing deck, two single-pole, eleven-
position decks and the tension deck on the
end. Be sure that the common terminals on
each switch section (the new ones) are in
the same position or the rest of these instruc-
tions will be useless.

Mount the solenoid with the switch decks
on a piece of Y2-inch board 4 by 6 inches
with two 2-inch corner brackets as shown
in the photographs of the switch unit. Use
the two holes in the solenoidéplate to fasten
the whole assembly to the corner brackets.
Then mount the twelve-terminal (TB1) and
four-terminal (TB2) barrier strips. Mount
the 1000 mf. capacitor and the two twelve-
volt relays as shown. The polarity of this
capacitor is important. One end of it is con-
nected to the solenoid and to the automobile-
chassis ground. Determine the polarity of
the battery system in your car, positive or
negative ground, and connect this capacitor
properly—negative to negative, positive to
positive.

Wiring the Switch. Viewing the switch
decks from the rear, terminal | is the com-
mon terminal on each deck. Connect to-
gether terminals 2 and 3, 4 and 5, 6 and
7, 8 and 9, 10 and 11. Do this on both
decks but do not solder at this time. Con-
nect individual insulatéd leads, approximate-
ly 6 inches long, to terminals 1, 2, 4, 6, 8,
and 10 on each deck and solder all terminals
on both switch decks. Terminal 12 is not
used on either deck. Connect the leads from
each deck .o the twelve-terminal barrier strip
beginning with terminal 1 of deck “A™ at
one end and terminal 1 of deck “B” at the

—

S

PARTS LIST

C1—1000 mf, 15-volt electrolytic capacitor
11 to 110—Indicator lamps (G.E. type 1003)

"

K1—Rotary Solencid- (Universal Relay type
R-1228) i
K2, K3—12-volt relay (Phillips Advance

15-12-1C—Newark 60F1748)}

S1A, S1B—1-pole, 11-position wafers {(Cen-
tralab 1413 switch or JD sections)

Sockets—S.C. Bayonet (Newark 25F306)

TB1—12-terminal barrier strip {Cinch Jones
type 12-172)

TB2—4-terminal barrier strip {Cinch Jones type
4-172)

Cover—Red plastlc, Vg-inch, size as needed

Cable—12-conductor stranded {Belden 8743}
length as needed H

Misc.—Sheet-metal screws, silicone rubber,
hookup wire, hardboard, lugs, plywood,
wood screws, glue, do-it-yourself aluminum
angle, solder, etc.

Estimated construction cost: $25

Estimated construction time: 8 hrs—exclusive of
mounting in car and customized {(built-in) in-
stallations.

T

INDICATOR
ON BACK OUTSIDE

S = 1-'/ T
INDICATOR INSIDE

Indicator light strip can be positioned
in any of several locations. Remember,
the number of lights used can be varied

if you wish to utilize the multiple
stock taillights existing on some cars.
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other end (see schematic). Connect the leads
from each deck in sequence. Work toward
the center of this barrier strip until all leads
on the two switch decks are connected as
indicated in the schematic. Next connect the
solenoid coil, capacitor and pulsing contacts
to the four-terminal barrier strip (TB2) as
shown in the schematic. Connect a lead from
terminal 1 on the long strip (TB1) to the nor-
mally-open contact on one of the twelve-volt
relays and connect a lead from terminal 12
to the normally open contact on the other
twelve-volt relay.

The indicator unit will require eleven con-
ductors between it and the switch unit. To
simplify this connection, a piece of 12-con-
ductor cable (Belden 8743) is used. The
colored conductors are paired with a black
lead in each case. The length of this cable
is determined by where you locate the indi-
cator and switching units in your car. The
switching unit is best placed in one corner
of the trunk. One side of all the lamp
sockets is connected to a common lead. The
opposite side of each lamp socket has an
individual lead connected from the lamp to
the large barrier strip in the switching unit.
The defail drawing in the schematic lists
the barrier strip terminals that the individual
lamps are connected to through the cable.
The common lamp lead connects to #4 on
the small barrier strip (TB2). Connect #3
and #4, on TB2, together, and when you
mount the switch unit connect a #18-awg
(or larger diameter) wire from terminal 4 on
the barrier strip TB2 to ground on the car.
Use some convenient nut or bolt for this
connection. The wire must make a good
electrical connection to the metallic frame or
the body of the car.

The schematic shows the 12-volt relays
have a common coil connection to ground
on the small terminal strip (TB2). The other
coil connection on each relay will go to the
hot lead on each of the right and left turn-
indicator leads at the tail lights. Relays are
used to prevent overloading the flasher unit
and to return the system to its original state
with a minimum of effort when you trade the
car. The armature lead of the relays can be
connected together and in turn to some con-
stant source of 12 volts in the vehicle. (Igni-
tion switch or hot side of brake-light switch.)
A lead must be connected from terminal | on
the four-terminal strip (TB2) to the “X”
or 12-volt driven contact on the flasher unit
under the dashboard. This lead comes from
the control switch on the steering column
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and you must connect to this lead between
the steering-column switch and the flasher
and not after the flasher or the system will
not work. If this contact is not marked in
your car, use an ohmmeter to determine
which contact it is. Whenever the control
switch is activated on the control or steering
column, this lead will have a constant 12
volts. It will not be intermittent with the
action of the flasher. With the plastic cover
plate removed, place the lamps in the sockets
and connect the indicator unit to the switch-
ing unit as shown in the schematic. Check
the operation of the indicator. It should se-
quence the five lights during each action of
the flasher unit and should be relatively in
synch with the operation of the normal turn
indicators. Flasher units vary from car to
car but the action will be there.

The last step is to make a plywood cover
for the switching unit. This cover should
fit over the plywood base on which the
switching unit is mounted. Construct the
cover from Ya-inch plywood. The outside
dimensions should be 4Y2-inches wide by
6%2-inches long by 5'%-inches high with
openings cut for the indicator cable, control
wires and ground.

Have a ball, and don’t get crossed up in
your wiring. o

I.C. Preamp
Continued from page 57

Three volts for the 1.C. preamp is easily
supplied by penlight (AA or AAA) cells
wired in series. The current drawn by the
1.C. preamp is slight and even the lowest
ampere-hour cells will last a considerable
length of time. If a somewhat larger plastic
box is used as a case the cells can be mounted
with the preamp perforated-phenolic chassis.

Let's Test It. After completing the few
simple connections carefully check the unit
for wiring errors. Be sure to remove any
stray bits of wire or drops of solder because
they can cause short circuits. When you are
satisfied that all is in order, connect the out-
put of the preamp to either a pair of head-
phones or a scope and then apply operating
power. Touching the hot input lead of the
preamp with a finger should produce a hum
in the phones or a trace on the scope. Now
connect up the microphone or telephone
pickup coil and hear what's going on. B

89



New Breed Listening
Continued from page 68

TV twin-lead to the monitor. The baluns
come ready made and sell for a dollar or so
—most TV stores carry them for the conven-
ience of customers using coaxial cable leadins
from a TV antenna to the TV receiver.

For reception of local high and low band
stations, a random length of wire seems to
work well—and a pair of TV “rabbit ears”
has even been pressed into service with ac-
ceptable results.

Going a few steps further towards a “real”
antenna, you might try using an inexpensive
Citizens Band ground plane antenna for re-
ceiving on either band. At least the antenna
is vertically polarized, which is an improve-
ment over the TV antenna, since most of the
signals you will hear are polarized in a verti-
cal plane. If you don't intend using the CB
ground plane for 11 meters any longer, you
can chop the elements to really achieve excel-

_lent results. For instance, for low band opera-
tion, trim the whip of the ground plane to 72
inches and each of the three or four radials
to 842 inches. For high band, cut the whip
to 18 inches and the radials to 17 inches each.

Actually, for you purists out there, and
for those of you who don't want to give the
ol' CB GP a haircut, you can buy a number
of commercially made high and low band
antennas for relatively small outlays of cash.

Be sure to use good quality 50 ohm coaxial
cable between the VHF monitor receiver and
the antenna—the wrong lead line, or a poor
quality version of the right one, can smother

most of the signal by the time it reaches your
set. For a run of 50 feet, or less, use type
RG-58A/U cable. For longer hauls, you'll get
better results with heavy stuff like RG-8U
cable.

On either band, you’ll find that the higher
your antenna is mounted, the longer receiving
range you will obtain.

Listening. Since these aren’t regular
broadcasting stations, you can't expect them
to be on the air with a continuous transmis-
sion. As a matter of fact, even the busiest
station may have an actual on-the-air time of
only 20 or 30 minutes per hour. More often
than not, the stations come on with short
transmissions and then listen for their mobile
unit (which is sometimes on another fre-
quency than the base station). Each station
has a callsign, but many announce it only
one or twice an hour.

To find out the frequency of your local
police, fire, etc. services, you can ask at a
local two-way radio service shop. You can
always, as a rather direct approach, call or
drop by the police department or fire house
and ask them for their frequency. Try to seek
out the officer in charge of communications,
because while these frequency assignments
aren’t “secret” (they are a matter of public
record), sometimes they are difficult to pry
from a suspicious police or fire officer. This
also holds true for stations in any of the other
services operating on these bands.

Lists of radio stations operating in most
services on these bands are published by
Radio Publications, Box 629, Mineola, N. Y.
Several lists are issued in the form of rather
large directories; check with the publisher to
see the status of the lists and the prices.

Aquaspace Development, Inc.
Box 586 P. O. Box 284
Canoga Park, Calif.

Crescent Electronics
Route 4, Box 192
Rolla, Mo. 65401

18 North Lee

JM Industries

Hartman Marine Electronics P. 0. Box 2

30-30 Northern Boulevard
Long island City, N.Y.

Herbert Salch & Co.
Woodsboro, Texas

20 Glenwood

Get More Information About UHF Converters From—
Instrument Devices Corp.
Huntington, N.Y. 11744

International Crystal Mfg.
Oklahoma City, Okla.

West End, N.J.

Kuhn Electronics, Inc.

Cincinnati 17, Ohio

Scientific Associates Corp.
Box 1027
Manchester, Conn.

Sentry Mfg. Co.
P. O. Box 12322
Oklahoma City, Okla. 73112

Vanguard Labs
190-48 99th Avenue
Hollis, N.Y. 11423

Webber Labs
40 East Morris Street
Lynn, Mass.
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Reporting. When you hear a station, and
have established its operating company or
agency, you can then send off a reception
report to the station and hope to get a “QSL,”
or verification of reception.

These stations are all covered by a so-
called “secrecy of communication” law which
forbids your divulging the contents of mes-
sages transmitted by these stations. As a rule,
the law (while it does apply) is never wielded
against a shortwave listening hobbyist seek-
ing a QSL as the reward for a reception
report. The law is called “Section 605 of the
Communications Act, as amended.”

When sending a reception report, include
the time and date of the transmission which
you heard. You might give a brief two or
three word general summation of the trans-
mission which you heard. An example would
be: “stolen car” or “2 alarm fire” or “baggage
car switch.” Include a few words on the
quality and strength of their signals, and a
listing of your receiver and antenna.

If you want a QSL, enclose a prepared
card with your report. This should have the
entire verification message written out, with
blank spaces left for the operator to write in
data on this transmitter power, antenna type,
etc. Also leave a place for his signature. Be
sure to stamp the card and self-address it.

Address your reception report to the chief
operator or dispatcher at the station which
you heard.

Stations To Be Heard. Other than the
more common variety police, fire, taxi, etc.
stations to be heard, you will probably come
upon some other lesser known services.

For instance, the “Common Carrier” serv-
ice; these are the many “mobile radiotele-
phone” stations which put telephone calls
through from cars to home and office tele-
phones. Marine telephone stations do the
same, but from yachts, coastal tankers, tug-
boats and the like.

Relay-broadcast stations are used by
local radio broadcasting stations to relay on-
the-spot pickups to the main studio—this
might be a sporting event, a local emergency,
etc.

You'll hear power companies, bus lines,
forestry stations, oil drilling rigs in the Gulf
of Mexico, highway trucks—even motion
picture companies “on location.”

If there’s a communications need, you
could possibly hear it in operation on the
high and low bands—and on a table model
receiver which will cost you only a few
dollars.

APRIL-MAY, 1966

SM Industries
Single-channel, fixed-frequency convert-
er has one control—the on-off switch.

T ‘ w b
LR |
YHF CONVERTER

AN Lakyy
R ATy

Scientific Assoc. Corp.

Multi-channel, fixed-frequency converter
has channel-selector switch for tuning.

Herbert Salch & Co.

Continvous-tuning converter has to be

preset for best reception and range.

We have compiled a directory of the vital
statistics of the most popular of the current
crop of VHF monitor receivers. These sets
are available through most of the larger mail
order electronics supply houses, or from
many local communications equipment deal-
ers (your neighborhood CB shop probably
has them or can order one).

In the time it took you to read this special
RaADIO-TV EXPERIMENTER report there were
undoubtedly several things happening on
VHF within earshot of your location—all of
which you would have found fascinating.
What are you doing to see that you have a
box-seat on tomorrow’s news? What will be
on the air while you read another article? B
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New Products
Continued from page 20

Marine and Aircraft
Portable Radio

An unusual new 4-band 12-transistor port-
able radio has been introduced by Nova-
Tech, Inc. The new set, called Pilot II, picks
up planes in flight, airport control towers,
police calls, standard broadcasts, shortwave
and the entire marine band. A unique 4-way
power supply provides operation from inter-
nal batteries, an external dry cell, regular
house current, or an optional solar cell bank
for sun power. Pilot II has a rotating antenna
and null meter that combine to make the set
an accurate radio direction finder. When you

Nova-Tech Pilot Il Communications Receiver

rotate the antenna, the incoming signal
strength changes and the null meter indi-
cates when the antenna points to the trans-
mitting station. The angle of rotation shows
on the bearing scale and you can then plot
your course.

As a communications receiver, the Pilot 11
picks up jet airliners, business and private
planes, airport towers and aviation emergen-
cies. The shortwave band tunes police calls,
ship-to-ship and ship-to-shore communica-
tions, Coast Guard and MAY DAY calls.
The third band monitors continuous weather
broadcasts and forecasts, and receives avia-
tion and marine navigation beacons. A must
for the weekend small boatsman.

Other features include squelch control to
eliminate static and hash on the aircraft band,
Morse code plate to identify beacon signals,
calibrated optical sights for taking visual
bearings, removable and adjustable mounting

bracket, two external headphone jacks, push
button dial light, and 3 extendable whip an-
tennas. The set weighs 2 Ibs. and measures
8” x 5” x 2", smaller than ordinary cigar
box. It is priced at $129.95 and is available
by mail direct from the manufacturer, Nova-
Tech, Inc., 1721 Sepulveda Blvd., Manhattan
Beach, California.

SSB on 6-Meters

The new Heathkit SB-110 brings Heath
SB-Series standards for performance to six-
meters fixed-or-mobile! This 180-watt PEP
SSB transceiver features the same Heath
LMO (Linear Master Oscillator) engineered
to control the tuning, stability, and linearity
of the SB-300 and SB-400. Tuning is linear
to the degree of less than 400 cycles deviation
between 100 kc. calibration points, and fre-
quency stability is less than 100 cps drift per
hour after 20 minutes warmup.

The SB-110 features upper and lower side-
band and CW modes of operation with PTT,
VOX, and VOX operated CW. The 150-

Heathkit SB-110 6-meter Transceiver

watt CW signal originates from a separate
carrier crystal offset for an 800 cps. con-
tinuous-wave note.

The SB-110 shows excellent keying charac-
teristics and is capable of cross-mode opera-
tion-hot for DX contests! And for that con-
test, MARS, or NET operator, the SB-110
can be operated either VFO transceive; crys-
tal-control transmit, VFO receive; or crystal-
control transceive.

The SB-110 is styled in the SB-Series motif
and earns admiration either on desk-top or
under the dashboard of a car. A new design
mobile mounting bracket permits rapid plug-
in mobile installation. Fixed and mobile
power supplies are remote and become part
of the permanent installations, while the SB-
110 itself can be transferred quickly from
desk-top to car. The kit sells for $320. Com-
plete specifications and details may be ob-
tained by writing to Heath Company, Dept.
EB, Benton Harbor, Michigan 49023. a

Rap10-TV EXFERIMENTER
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Underseas Future

Continued from page 41

Fish Snoopers. They will probably use
Sonar to track large hauls when the day
comes we must farm the seas to feed a starv-
ing land-world, just as Bendix men now
count salmon in Alaska. Sonar, the Bendix
men find, can target the air bladder of the
salmon.

Their system consists of a transducer
placed in water at a 12-degree angle from a
line perpendicular to the flow of the salmon.
A high-frequency crystal-controlled signal is
transmitted through the water downward at
an 18-degree angle from the water’s surface,
limiting range of the beam to approximately
25 feet from the transducer. The limited
range assures accuracy, as there can be no
false counts caused by wind ripples or pass-
ing boats and the slight angle of transmission
prevents false counts caused by air bubbles,
debris or rocks.

Eliminating the Line Cord. With elec-
tronic large-scale fishing, and a future under-
seas structure as platform, we may well feed
the hungry nations of the world. But to
power a “floating factory” underseas calls
for the reactor Westinghouse engineers have
designed. They've designed a nuclear model

Harman-Kardon SC-440

Continued from page 78

speaker” standards of a few years back. Ten-
inch woofers are used with 3% inch cone
type wide dispersion tweeters. A tweeter
level control is provided. As you would ex-
pect from a big cabinet with a big woofer,
the bass is big. It's not the apparent or
synthetic bass that can be squeezed out of
small speakers, rather it’s closer to the feeling
of bass one gets from 15-inch speakers. The
tweeters, however, are another story—
they're excessively “hot”. While we realize
that super-efficient-tweeters are the latest
rage with the speaker manufacturers, they
do result in excessively bright, or even over-
bright, sound. If you like your music bright,
or if you're going to sit well off the speaker
axis, you'll not be disappointed. But if you
like your music mellow it’s going to take
some juggling of both the tweeter level and
treble controls. The controls are there and

to operate without man’s assistance for as
long as 18 months, adding another six months
at reduced power levels, if need be. Its de-
signers believe this reactor may well supply
power needs for a future underseas city of
6,000 people.

It will have no movable parts, produce
3,000 kilowatts of electricity, use thermo-
electric currents to convert heat of fission to
electricity, and be built to withstand pres-
sures two miles under the sea.

Forty-six feet high, twenty feet in diame-
ter, it will have no pumps to circulate water
for cooling purposes. The water will boil
in the reactor’s core, circulate by thermal
convection to thermoelectric elements near
the reactor’s top, the heat exchanger reaching
out from the reactor, looking much like
solar cell “paddles” on a space satellite.

Such a fabulous reactor, designed to one
day power “floating factories” or cities un-
der the sea may sound as visionary to some,
as the forecasts, but not when we consider
another prediction.

United Nations sources warn us that they
expect 6,000,000,000 people on this planet
by year 2,000 A. D. This, within only thirty-
five years. And it is this writer’s prediction
that when we are forced to contend with that
many of our fellow men, we may be very
glad to follow the advice of our imaginative
forecasters and go down and live in the sea. 8

they have the range to contour the highs to
the brightness you prefer.

Adding up the §C-440. Here’s what we
get! A very compact control center not
much larger than just a base mounted record
changer that can be placed almost anywhere
in the room. Two “bookshelf”—not com-
pact—speakers which deliver the sound
quality associated with “component” sys-
tems. Essentially, the SC-440 is a com-
ponent system with transistors providing
miniaturization of the control center.

Priced at $449.00 the speakers and control
center are finished in oiled walnut. If you
wish, you can pick up a bronze-tinted Plexi-
glas dust cover for $19.95. For additional
information write to Harman-Kardon, Ames
Court, Plainview, L.I., N.Y. n

You Tell Us! It's nice to know that you,
our readers, read equipment Lab-Checks to
the very end. But what we would like to know
is—what equipment you want us to test next.
Write to the Editor with your recommenda-
tions. u

RaAD10-TV EXPERIMENTER



Volume 45, Part 2

WHITE'S

An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a
Special Section on World-Wide Short-Wave Stations

his is the second part of White’s Radio

Log, now published in three parts twice
each year. This format permits the Editors of
RADIO-TV EXPERIMENTER to offer to its
readers two complete volumes of Wihite'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 June/July issue 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
Rapio-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.

oo x .,

ArPRriL-May, 1966

QUICK REFERENCE INDEX

U.S. AM Stations by Location. ..o 98
U.S. FM Stations by States. .. .. .. ...t 107
Canadian AM Stations by Location....... LBl o s 12
Canadian FM Stations by Location........ s TR 113
World-Wide Short-Wave Stations .......... R . . . I3
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RADI®

Location C.L. Ke.
Altens, Man, CFAM 1290
Altoona, Pa, WFBG 1290
/ WRTA 1240
WVAM 1430
Alturas, Calif, KCND 570
Altus, Okla. KWHW 1450
va, Okla. KALV 1430
Location CEY Ko ||| iAmeriiismiren o CKRUNIOL0
Abbeville, Ala.  WARI 1480 KGNG 710
Abbeville, La.  KROF 960 R Ao
A Eb. wASH 8
SHCERN) s Ambridge, Ps, WMBA 1460
Aberdeen, Miss. WMPA 1240 ey’
Aberdssn, S.Dak. KSDN 50 Amsgisus (G0 WD ECH280
_Aberdean, Wash, KBKW 450 | Ames. lova LD D
Abilens, Tex. KRBC 1470 Amherst, Mass. WTT"' 1430
3 KCAD 1560 | Amherst. N.8. CKDH 1400
KWKC 1340 Amherst, N,Y, WUFO 1080
N Amite, La, WABL 1570
Abllens. Kansas  KABI 250- | ,niy miss,  WAMY 1580
Abingdon, Va.  WBBI 1230 | niteiam, N.Y. WAFS 1570
Ads, Okla, KADA 1230 WeEs 1450
b ERe e Ny Anaconda. Mont. KANA 580
Agana, Guam KUAM 610 Anacortes, Wash. KAGT 1340
Aludilll. P.R WABA 850 Anaheim, Calif. KEZY 1190
oDy Anchorage, Alaska KBYR 1270
WGRF 1840 KFQD 750
Ahoskie, N.C. WRCS 870 KEN1 550
Aiken, 8.C. WAKN %90 | Andslusia, Als.  WCTA 920
Altkin, Minn. KKIN 1000 Anderson, Cal, KMRE 1580
9 o Anderson, Ind. WHUT 1470
Akron, Ohle WAKR 1590 WHBU 1240
WSLR 1350 | Lqderson, 8.C. WAIM 1280
DS WANS 1280
emnecee e, 00 B0 | A, (AT R
KRAC 1270 4 * WYRE 810
Alamo Heights, T“'KDRY 00 WNAV 1430
Alamess.Cole.  KGIW 1430 | AnR Arbor. Mich. WAAM 1600
» Ga. WALG 1390 | Anna. . WRAJ 1440
FA Anniston, Ala,  WANA 1490
WLYB 1250 WDNG 1450
R WHMA 1890
Anoka, Minn, KANO 1470
Albany, 'a- WANY 1890 Ansonis, Conn. WADS 690
Albany, Miwma. KASM 1150 Antigo, Wis. WATK 900
_Albany, N.Y. ws% llw Apolio, Pa. WAVL 810
WETR I5% | Avopka Fia. WTLN 1520
WROW 580 :nn o(V:II.i Csl. KAVR 960
Abary, Orep. KWL 780 DO WAL s (R0
Albemarie, N.C. WABZ 100 | Auuadilte. P. R WUNA 1340
WZKY 1580 | grcadia, Fla, WAPG 1480
Albert Lea, Minn, KATE 1450 Areats, Calif KENL (340
A Als. WAVU 630 3 o KATA 1340
Albion, M .'N - KAALBM l'g:s Ardmore, Okla.  KVSO 1240
e, N.M. KA3DQ 13%0 | Arecibo,’P.R.~  WCMN 1280
F WMIA 1070
KHIP 1520 a NIyi2aa
KOB 770 Argentia, Nfld. VOUS 1480
e Arkadelphls, Ark. KVRC 1240
KARA 1310 Arkan, CI%. Kans. KSOK 1280
KO58 1349 | Ariinston, Fla. " wDCJ 1220
Arlington, Va, WAVA 780
Los 12z gt
Aleoa, Tean. WEAG 1470 Arroys Grande, cu'l(tbm 1280
Alexander City. Ala. Artesia, N.M. KSVP
RFS 1050 | Arvada, Colo. Kaxi |
Alexandria, La, KALB & Ashburn, Ga. MES 1570
KOBS 1570 | Asbury Park, N.J. WILK 1440
::“‘n:"l.' zmm‘ wapn& '9& Asbury Park.EnoMovn,rg. J‘.lo
exandria, Va.
Asheboro, N.C. WGWR 1260
.Algona, lows KLGA 1800 | igneville, N.C. WISE 1310
Aliee, Tex. KOPY 1070 WLOS (360
Alisal, Cai KRSA 1570 WSKY 1250
Allentown, Pa,  WHDL | wwat &30
WA Ashland, Ky, WCMI 1840
WSAN 1470 | ,;piand, OMIO WNED 1580
Allianse, Nebr. KCOW 1400 ;
Ailiancs, Ohie  WFAH (30 | Ashland. Ores.  KWIN 1400
Alisal. Callf. KRSA 1570 Ashland, Va. WIVE 1430
AL DI WCas 1400 | Asniand, Wis,  WATW (400
9 = Ashtabula, Ohlo WAQI 1600
Alpena Townshlp, "Wku 0 WREO 870
Alpine, Tex. KVLF 1240 Aspen, Colo. KSNO 12680
Altavista, Va. WKDE 1280 Astoria, Orep. KAST 1370
Alten, 1ii. WOKZ 1570 KVAS 1230

Every effort has been made to ensure accuracy of the
information listed in this publication, but absolute
accuracy is not guaranteed and of course, only in-
formation available up to press-time could be in-
cluded. Copyright 1966 by Science & Mechanics Pub-

lishing Co., a subsidiary of Davis Publi , Inc.,
505 Park Avenue, New York, New York 10022.
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Location C.L, Ke.
Atehison, Kans. KARE 1470
Athens. Ga. WGAU |
WDOL 1470
WKAC |
WRFC 960
Kaxi 790
Athens, Ohle WATH 970
wouB 1340
Athens, Tenn, WLAR 450
Athens, Tex. KBUD 1410
Atlants, G, WPLO 590
WIGO 1340
WAOK 1380
WERD 860
WGKA 1600
hesh i
iwaxi 790
(wwsn 750
‘WYZE 1480
Atlanta.Decatur, Ga.
WGUN 1010
Atlanta, Tex. KALT 900
Atlantie, lowa KJAN 1220
Atlantic Beash, Fla. WKTX 1600
Atlantie City. N.J. WFPG 1450
WLDB 1490
WMID 1840
Atmore, Als. WATM 1580
Attleboro, Mass. WARA 1820
Auburn, Ala, WAUD 1230
Auburn, Callf. KAHI 950
Auburn, N.Y. WMBO 1340
WAUB 1580
Auburn, Wash. KASY 1220
Auburndaie, Fla, WTWB 1570
Auburndale, Wis. WLBL 830
Augusts, Ga. WAUG 1050
WBBQ 1340
WBIA 1230
WGAC 580
WRDW 1480
Augusta, Malae WRDO 1400
WFAU 1340
Aurora, Cole, K081 1430
Aurora, {Il, WMRO 1280
WKKD 1580
Aurora, Mo. KSWM 040
Austin, MinR, KAUS 1480
KQAQ 970
Austia, Tex, KNOW 1490
KHF1 970
KTBC 3880
KOKE 13870
KVET 1300
Avalon. Cal, KBIG 740
Avon Park, Fla. WAVP 1390
Avondale Estates, Ga.
WAVO 1420
Aztee, N. Mex. KHAP 1
Babyfen, N.Y.  WBAB 1440
WGLI 1290
Bad Axe, Mleh. WLEW 1340
Bainbridge, Ga. @WMGR 930
ZA 1860
Baker, Mont. KFLN 960
Baker, Oreg. KBKR 1480
Bakersfield, Callf, KAFY 350
KBIS 970
KERN 1410
KGEE 1280
KUZZ 800
KLYD 4350
KWAC 1490
KPMC 1560
Bellingham, Wash. KPUG 1170
Baldwinsviile, N.Y, WSEN 1050
Bailini Tex. KRUN 1400
Baltimare. Md. WBAL 1080
WAYE 860
WBMD 750
WCAQ 600
wCBM 680
WEBB 1360
WFBR 1300
WITH 1280
wSID 1010
WWIN 1400
Bamberg-Denmark, 8.C,
WWBD 790
Bangor. Maine WABI 910
WGUY 1250
WLBZ 620
Banning, Calif, KPAS 1490
Barboursville, Ky, WBVL 850
Bardstown. Ky. WBRT 1820
Barnesbore, Pa, WNCC 950
Barawell. 8.C. WBAW 740
Barre, Vt. SNO 1450
Barstow, Callf. KWTC 1230
KIOT 1310
Bartlesville, Okla. KWON 1400
Bartaw, Fia. WBAR 1480
Bassett, Va. woDY 900
Bastrop, La KTRY 730
KVOB 1340
8 ja, N.Y. WBTA 1490
Batesburg. 8.C. WBLR 1430
Batesville, Ark, KBTA 1340

U. S. AM Stations by Locctlo;a

Location C.L, Ke.

Batesvillo, Miss, WBLE 1290

Bath, Maine wiTO 730

Bath. N.Y. WFSR 1580

Baten Reuge. La. WAIL 1480

WLUX 1550

WYNK 1380

WIBR 1300

WwWJBO 1150

WLCS 810

WXOK 1260

Battle Creok., Mish.WBCK 830

WKFR 1400

WVOC 1500

Bnlog. Ga. WHAB 1260

Bay City, Mish. WBCM l440

wWXO0X 1250

sy City. Tex. KIOX (270

Minotte, Ala. WBCA (130

WBPR 1800

3ayamon, P.R. WRS) 1560

KWBA 1360

Beacon, N.Y. WBNR 1260

Beardstown, 11, WRMS 790

Beatrics, Nebr. KWBE 1450

Beaufort, N.C. WBMA 1400

Beaufort, 8,C. WBEU 960

WSIB 1490

Beaumont, Tex. KLVI 560

KPYC 1450

KTRM 990

Beaver Dam, Wis. WBEV 1430

Beaver Falls, . WBVP 1230

Beckley, W. Va. WILS 560

WWNR 620

Bedford, Ind. WBIW 1340

Bedford, Pa, WBFD {310

Bedford. Va. WBLT 1350

Boeville, Tex. KIBL 1490

el Air, Md. WVO0B 1520

elen, N, Mex. KARS 880

fast . WBME 1250

de, Mont. KGVW 630

Bellaire, Ohie WOMP 1290
Beliefontaine, Ohio

WOHP 1390

Bellefonte, Pa. WBLF 1380

Bell Fourche, S.Dak. KBFS 1450

olle Glade. Fla. WSWN 800

alleville, Ont. CJBQ 800

ville, 111 wi 260

Wash. KF 330

KB 540

c<x®

—GCm<

Bollingham, Wash. KP 170
KG 790
0QrT 1530

Bellingham- Ferndaie. Wash.
KENY 930
Belmont, N.C. WCGC 1270
Belolt. Wlis. WGEZ 1490
WBEL 1380
Belton, 8.C. WHPB 1390
Belton, Tex, KTON 840
Belzoni, Miss, WELZ 1460
Bmldg. Minn. KBUN 1450
Bend, Orey. KBND IL10
KGRL 840
Bennetsvilie, 8.C. WBSC 1550
Bennington, Vt. WBTN 13720
, Minm, KBMO 1280
Benson, N.C. WPYB 1580
Benton, Ark, KBBA 690
KGKO 1600
Benton, Ky. 1290

wCBL
Benton Harbor-8t. Josenh, Mich.
WHFB 10

Berkeloy, Calif. KPAT 1400
Berkeley Springs. W.Va.

WCST 10t0
Berlin, N.H. WMOU 1230
WBRL 1400
erry Hill, Tenn, WVOL 1470
Jerryville, Ark. KTHS 1480
rwiek. Ps. WBRX 1280
ssemer, Ala, WYAM 1450
thesda, Md, WUST l120
thichem. Pa. WGPA 1100
Beverly, Mass. WMLO 15870
Biddetord. Malne WIDE 1400
Big Bear Laks, Cal,
KTOT

1030
Big Delta, Alasks WXLL 880

Big Lake. Tex. KBLT 1290

B’l ganldl.#len. Y(BBIS‘:" ll“:g
B 9., Tex.

o s KHEM 1270

KBYG 1400

Bly Stone Gap, Va, WLSD 1220

Blfou. Cal. KOWL 1490

Blloxl, Miss, WLOX 1490

WVYMI 570

Billings. Mont. KBMY {240

KGHL 790

KOOK 970

KOYN 910

KURL 730

Binghamton, N.Y. WINR 880

WKOP 1360

WNBF 1290

Birmingham. Ala. WAPI 1070

Rap10-TV EXPERIMENTER



Location C.L. Ke,
WBRC
WCRT 1260
WAQY 1220
WENN 1320
WATV
WSGN 610
WYDE 850
WVOK 690
sbes, Arlz. KSUN 1230
shop, Calif, KIBS 1230
ille, 8.C. WAGS 1380
marek, N.Dak. KFYR 550
KBMR 1350
Bismarck-Mandan., N.Dak.
OM 1270
Black Mountaln, N.C.
WBMT 1350
WFGW (010
Black River Falls, Wis,
WWIS 1260
Blackfoot, ldako KBLI gg
Blackshear, Ga. WBSG |
Biackstone, Vs, WKLYV 1440
Blackwell, Okla, KLTR 1580
Blaine, Wash, KARI 550
Blakely, Ga. WBBK 1260
Blanding., Utah KUTA 790
Bloomington, I1l. WJBC 1280
Bloomington, Ind. WTTS 1370

Bloomsbure, Pa. wﬂm 230

WHLM 550
Blountstown, Fla, WKMK 370
Blue Earth, Minn. KBEW 1560

Blusfield, W.Va, WHIS 1440

WKOY 1240

Blythe, Calif, KYOR 1450

Blytheville, Ark. KLCN 910
oaz, Ala, WBSA |

Boea Raton, Fla, WSBR 740

Bestlusa, La. Vll‘l)(g 1490

Boise, Idahe KATN 1010

BOI 670

KEST 790

KGEM 1140

KIDO 630

KYME 740

Bollvar, Mo, KBLR 1550

Bolivar, Tenn. WBOL 1560

Benham, Tex. KFYN 1420

Boens, lowa KFGQ 1260

KWBG (580

Boone., N.C. WATA (450

Boonville, Ind. WBNL 1540

Boenviile. Mo, KWRT 1370

Booneville, Miss. WBIP 1400

Boonville, N.Y. WBRV 900

orger, Tex. KHUZ (490

K8BB 1600

Bosten, Maes. WBZ 1030

wWCOP 1150

WILD (090

WNAC 680

. WEZE 1260

WEEI 590

WHDH 850

WMEX 1510

WORL 950

Boulder, Colo, KBOL 1490

KDEY 1360

Bowie, Tex, KBAN 1410

Bowling Green, Ky. WKCT 930

WBGN Iﬁg

-
ol
-

W ]
Bowl. Green, Ohlo WMGS 730
Boynton Beach, Fla.

wW2Z2 1510
Bozeman. Mont. KXXL 1450

KBMN 1230
Bradbu Hatl.. Md.WPGC 1580
Braddock, Pa, WLOA 1550
Braddocks Hoelghts, Md.

WMHI 1870
Bradenton, Fla. WTRL |

WBRD 1420
Bradford, Pa, WESB 1490
Brady. Tex, KNEL 1490
Brainerd. Minn. KLIZ 1880

KVBR 1340
Branson, Mo, KBHM 1220
Brantford, Ont. CKPC 1380
Brattiebore, VL, WTSA 1450

WKVT 1490
Brawley, Calif. KRDP 1300
Brazil. Ind, WWCM 1380

Breckenridge, Minn.

KBMW 1450
Breckenridge, Tex. KSTB 1430
Bremen, Ga. WCC 1440
Bremerton, Wash, KBRO 1490
Brenham, Tex. KWHI 1280

Brevard, N.C. WPNF 1240
Brewster, N.Y, WBRW 1510
Brewton, Als, WEB)J 1240
Bridgeport, Ala. WBTS 1480
Bridgeport, Conn. WICC 600
WNAB 1450

Bridgeton, N.J. WSNJ 1240
righam City.Utah KBUH 800
right Colo. KBRN 800
rinkley, Ark. KBRI 1570
ristol, Conn. WBIS 1440
ristol, Tenn. WDP1 1490
WKYE 1550

AprrIL-MAY, 1966

Location C.L. Ke.
Bristol, Va. WCYB 6%0

WFHG 980
Brockten, Mass, WBET 1460

WOKW (410
Broskvilie, Ont. CFJR 1450
Broken Bow, Nebr, KCNI 1280
Bronson, Me, BHM 1220
Brookfield, Conn. WINE 940
Brookfield. Mo. KGHM 1470

Brookhaven. Miss. WCHJ 1470

WIMB 1340
Brookings, Ores. KURY 910
Brookings, S.Dak. KBRK 1430

Brookline. Mass., WBOS 1600
Brookneal, Va. woD| 1230
Brooksville, Fla. WW)JB 1450
Brownfleld, Tex. KKUB 1300
Brownsville, Tenn. WBHT 1520
Brownsville, Tex. KBOR 1600
Brownwood, Tex. KBWD (380
KEAN 1240
Brunswick, Ga. WGIG 1440
WMO8 1490
WYNR 790
Brunswick, Maine WCME 800
Bryan, Ohio WBNO (520
Bryan, Tex. KORA 1240
WTAW 1150
Buckhannon. W.Va. WBUC 1460
Bueyrus, Ohio wW8CO0 1540
Buffale, N.Y. WBEN 930
WYSL 1400
WEBR 970
WGR 550
WKBW 1520
WWOL 1120
Buftale, Wyo, KBBS 1450
3uford, Ga. wWDYX 1460
urbank, Calif, KBLA 1500
uriey, Idahe KBAR 1230
Burlington, iows KBUR 1490
KYED (150
Burlington, N.C. WBBB 920
WBAG 1150
Burlington, Vt. WDOT 1400
wioy 1230

VYMT
Burnett, Tex. KTSL 1840

Burns, Ores. KRNS |
Butler, Ala, WPRN 1220
Butler, Mo, KMAM 1530
Butler, Pa. WBUT 1050
WISR 880
Butte, Mont, KBOW 550
LF 1370

Cabin, John, Potomac. Md.

XLN 9

Cadillae, Mich, WATT |
Caguas, P.R. WNEL 1430
WVIP 1110
Caire, Ga, WGRA 790
Cali 1, W KRO 1490
alais, Maine wQDY 1230
Caldwell, Idaho KCID 1490
KBGN 310
Calera, Ala, WBYE 1370
Calexico, Calif. KICD 1490
Calhoun. Ga. WCGA 800
Camas. Wash. KVAN 1480
Cambridge. Md. WCEM 1240
Cambridge. Mass. WYHR 740
Cambridge. Ohie  WILE 1270
Camden, Ark. KAMD 910
KIWH 1450
Camden, N.J. WCAM 1810
WKDN 800
Camden, 8. C. WACA 1590
Camden, Tenn, WFWL 1220

Cameron, Tex.
Camilia, Ga,
Campbell, Ohio
Campbellsville, va. WTCO 1450
Canandaigua, N.Y. WCGR
annon City, Colo. KRLN 1400
anonsburg, Pa. WARO 540

ors
0> 2
@
o«
-

Canton, Ga. WCHK 1290
Canton, Iil. WBYS |
Canton, Miss. WMGO 1370
Canton, N.C. WWIT 9
Canton, Ohio WCNS
WHOF 1080
WHBC 1480
WINW 1520

Canyon, Tex. 1550
Cape Girardeau, Mo. KFVS 960
KZYM

Carbondale, 111,
Carbendale. Pa,

t 3
EH
reo
§3

-3

Caribou, Maine WFST 600
Carlisle. Pa. WHYL 960
wIi00 1000
Carlsbad, N.Mex. KAVE 1240
KPBM 740
Carmel, Calif, KRML 1410
WROY 4
WZUM |
WKYD 1360
wVO02 1400

Carrington, N.Dak. KDAK 1600
Carrize Springs. Tex.
KBEN 1450

Carroll, lows KCIM 1880

Location

Carroliton. Ala.
Carreliton, Ga.
Carroliton, Mo.
Carson City, Nev,

C.L. Ke.
WRAG 590

14
Carthag (] WRKM |
Carthage, Tex. KGAS 1590
Caruthersville, Mo. KCRV 1870
Casa Grande. Ariz. KPIN 1260
Casey, IlI, WK2ZL 800
Casper, Wyo, KTWO 1470
KATI 1400
Cathedral City, Calif.
KVOC 1230
KWXY (1340
Cayes, 8.C. WCAY 620
Cayey, P.R. WLEY 1080
Cedar City, Utah KSUB 580
Cedar Falls, lowa KCFL 1250
Cedar Rapids, lows KCRG 1800
KLWW 1450
MT 800
KHAK 1360
Cedartown, Gas, WGAA 1340
Celina, Ohio WCSM (1350
Center, Ala, WEIS 990
WAGC 1550
Center, Tex. KDET 930
Centerville, Ala, WBIB 1590
Ceonterville, lowa KCOG 1400
Centerville, Ind. WHON 930
Centroville, Misa, WLBS 1580
Centerville, Tenn, WHLP 1570
Centerville, Utah KBBC 1600
Central City, Ky. WNES 1050
WMTA 1880
Centralla, (i, WCNT 1210
Centralia & Chehalis, wash,
KELA 1470
Centerville, Ala. WBIB 1590
ores. f KLOC 920
Chadburn, N.C. WVOE 1580
Chadron, Nebr. KCSR 610
Chambersburg, Pa. WCHA 800
WCBG 1590
Champalgn, lll. WDWS 1400
Chanute, Kans. KCRB 1460
Chapel HIll. N.C. WCHL 1360
Charleroi, Pa. WESA 940
Charles City, lows KCHA 1580
Charieston, (II. WEIC 1270
Charleston. Me. KCHR 1850
Charleston, 8.C,  WCSC 1390
WOKE (340
WPAL 730
WQSN 1450
WTMA 1250
Charfeston, W.Va. WCAW 680
WCHS 580
WGKY 1480
WKAZ 950
WTIP 1240
WXVA 1550
Charlette, Mish, WCER 1390
Charlotte, N.C. WBT 1100
WAYS 610
WGIV 1800
WKTC 181
wS0C 930
WIST 1240
WWOK 1480
WRPL 1540
Charlotte Amalie, V.I.
WBNB 1000
WSTA (340
WBNB 1000
Charfottesville, Va. WCHYV 1260
WELK 10i0
WINA 1400
Chase City, Va. WMEK 980
Chattahoochee, Fla.
WSBP 1580
Chattanooga, Tenn. WMDC 1450
WAPO 1150
WDEF 1370
wDOD 1310
WDXB 1490
WNOO 1260
WCBY 1240
aga. N.Y., WNIA i230
Chehalis-Centralia, Wash.
KITI 1420
Chelan, Wash, KOZt 1220
Cheraw, 8.C. WCRE 1420
Cherryville,. N, C. WCSL 1590
Cherokes, lowa KCHE 1440
Chester, 11, M 980
Chester, Pa. WEEZ 1590
CH 740
Chester, 8,C. WGCD 1490
Chester, Va. WIKI 1410
Chestertown, Md, WCTR 1530
Cheyenne, Wyo, KFBC 1240
HY 1530
KRAE 1480
KVWO (370
KEND 980
Chleags, (I, WAAF 950
WAIT 820

Location C.L. Ke.

5%
33
re
~
3

t 3
=2
%
£33

N 720

g58838

iz
25
t3

WSBC 12
Chicage Hgts., 1. WMPP 1470
0 1600

wWCG
Chickasha, Dkla., KWCO 1560
Chico, Calif. KHSL 1290

Chicopeo, Mass. 730
Childress, Tex. KCTX 1810
Chillicothe, Me, KC

Chillicothe, Ohle WBEX 1490

WCHI 1350

Chipley. Fla. WBGC 1240

Chippewa Falls, Wis,

WAXX 1150

Christiansburg. va. WJ)) 1260

Christiansted, v.I. WIVI 970

Church Hill, Tenn. WMCH $260

Cicere, (1, WVON 1450

Cincinnatl, Ohle WCKY 1530
WCIN |

WCPO 1230

WKRC 550

LW 700

SA| (360

Z1P 1050

Clanton, Als. 980

Cilare, Mich. 490

Claremont, N.H. 1230

Claremore, Okla. 1270

Clarion, Pa. 1300

Clarksburg, W.Va, 1400

1340

750

Clarksdale, Mlss, 1450

1600

Clarksville, Ark. 1360

Clarksville, Tenn, lw

Clarksville, Tex. 1350

Claxten, Ga, 1470

Clayton, Ga. 1570

Clayten, Mo. 1820

850

Ciayton, N.Mex
Clearfield. Pa.
Clearwater, Fla.

Cleburne, Tex.
Clermont, Fla,
Cleveland, Ga.
Cleveland, Miss.

Cleveland. Ohio
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220

420

Q 1540

jw 850

Cleveland. Tenn. WBAC 1340
WCLE 1570

Cleveland. Tex. KVLB 1410
Cleve. Hgts., Ohic WIMO 1490
Clewiston, Fla, WOWY 1590
Clilton, Ariz. KCLF 1400
Clifton Forse, Va, WCFV 1280
Clincho, Va. WDIC 1430
Clinton, ill. WHOW {520
Clinton, lowa KCLN 1350
KRDS 1340

Clinton, Me. KDKD 1260
Clinten, N.C. WRRZ 880
Clinton, Oklas, KwWO 320

3 E

Clinton, 8,C. WPCC

Clinton, Tenn., WYSH

Gloquet, Minn, w K
Clovis, N.Mex, KCLV 1240

KICA

v

X

Coachella, Callf. KCH
Coalinga, Calif, KBM
Coatesville, Pa, WCOJ 1420

w 860

Coeoa, Fla. KKO
WEZY 1350
WWBC 1510

Cocoa Beach, Fla, WRKT 1300

Cody, Wyo, KOD} 1400
Coeur d'Alene, 1ds. KVNI 1240
Coffeyville, Kans. GF 690
Colby. Kans, KXXX 790
Coldwater. Mieh.
Coleman. Tex.

Colfax. Wash. KCLX 1450
Gellege Park, Ga. WAIA 1570
Cellierville, Tenn. WSHC 1580

Colonial Heishts. Va.
WPVA 1290

Colorado City. Tex. KVMC 1820

Colo. Sprgs.. Cole. KRDO 1240
KPIK 1580
KVOR 1300
KSSS 740
KYSN 1460
KRYT 1580

9



[RADIO
LOG

Locatlon C.L. Ke.
Columbla, Ky. WAIN 1270
Columbia. Miss, WCIU 1450
Columbia, Mo, KFRU 1400
KCGM 1530
Celumbla, Pa. wCDY 1580
Columbia., §.C. wCDS 1400
WIS 560
woIC 1320
WNDK 1230
waxL 1470
Columbla, Tenm, WMCP 1280
WKRM 1340
Celumbus. Ga. WDAK 340
WRBL 1420
WHYD 1270
WCLS 1580
WOKS 1840
Celumbus, ind. wCsI 1010
Columbus. Miss. WACR 1050
wCB! S50
Columbus, Nebr. KISK 900
KTTT 1510
Columbus, Ohlo WBNS 1460
wCDL 1230
WMNI 920
wosSuy 820
wWTV 610
WVKO 1580
Eilv"l Wash, KCVL 1270
Comanche, Tex. KCOM |
C 8! 5 w1IC 1270
Conesrd KWUN 1480
Coneerd WKXL 1450
Conesrd, N.C, WEGO 1410
Coneordla, Kans. KNCK 1390
Conneaut, Ohic  WWOW 1360
Connelisville, Pa. WCVI 1340
Connersville, Ind. WCNB 1580
Conres. Tex. KMCO 900
Conway, Ark. KCON 1230
KVEE 1330
Cenway, N H, WBNC 1050
Conway, 8.C. WLAT (330
Cookeville, Tenn. WHUB 1400
WPTN 1550
Coolidge. Arlz. KCKY_ 1150
Coes Bay, Oreg. KOO8 1280
KYNG 1420
Copper HIIl. Tenn. WLSB 1400
Coqullie. Ores. KWRD 630
Coral Gables, Fla. WRIZ (550
WVCG 1080
Corbin, Ky. WCTT 680
WYGO 1380
Cordale, QGa. WMIM 1490
Cordova, Alaska KLAM 1450
Cerinth, Miss, WCMA 1280
WKCU 1350
Cornelia, Ga. WCON 1450
Corn Ark, KCCB (260
Corning, N.Y. WCBA 1350
WCLI 1450
Corona. Cal. KREL 1370
Corpus Christi, Tex.
KCTA 1030
KCCT 1150
KEYS 1440
KRYS 1860
KSIX 1230
KUNO (1400
Corry, Pa WOTR 1870
Corsicana, Tex. KAND 1340
Cortez, Colo. KVFC 740
Cortland, N.Y. WKRT 920
KFLY 1240
KLOO 1850
Corvallis, Ore, KLOO 1340
Coryden. Ind. WPDF 1550
Coshacton, Onhlo WTNS 1560
Cottage Grove. Ore. KNND 1400
Cottonweod, Ariz. KVRD 1240
KVID 1600
Coudersport, Pa. WFRM 600
Councll Blufts, lowa
KFNF 920
KRCB 1360
Courtenay, B.C. CFCP 1440
Covington, Ga. WGFS 1430
Covinaton, Ky, WCLU 1820
C , La. WARB 730
C t: Tean. WKBL 1250
C Va. WKEY 1340
Cowan, Tenn. WZYX 1440
Craig, Colo, KRAI S50
Crane, Tex. KCRR 1380
KBSN 970
Crawfordsviile. Ind.
WCVL 1550

Creseent City, Calif. KPLY 1240

100

Location

Creston, lowa
Crestview. Fla.

Crewe, Va,
Crockett. Tex.
Crookston, Minn.
oth Ark.

Culpeper, Va.
Cumberland. Ky,
Cumberliand, Md,

Cummings, Ga,
Cushing, Okl

8.

Cuyahoga Falls, Dhio
Cypress Gardens. Fla.
w

Cynthlana, Ky.
Dade City, Fla.
Dadeville, Ala.
Dal

Daiton, Ga.

C.L. Ke.

KPDD (310
K8I8 1520
WCNU 1010

£€5gE £

8555385 aa0220s

ZZ>PCITIHE TN <R0
S
g

WCUE 1150

w
WBLJ 1230
R

WRCD 1430
WTTI 1530
Danbury, Conn. WLAD 800
Danvllle, 111, WDAN (1490
WITY 980
Danville, Ky. WHIR 1230
Danville, Pa. WPGM 1570
Danville, Va. WBTM 1330
WYPR 970
WDVA 125
WILA
Dardanelle. Ark. KCAB 980
Darlington, 8.C. WDAR 1350
Davenport, lowa wOC 1420
KVINfT 1580
KSTT 1170
Dawson, Ga. wDWD 990
Dayton. Ohio WHI0 1280
WING 1410
WONE 980
WAVI 1210
Dayton. Tenn. WDNT 1280
Daytona Beaeh, Fla.
WNDB 1150
WMF) 1450
WROD 1340
Deadwood. 8.Dak. KDSJ 930
Dearborn. Mich  WKNR 1310
Decatur. Ala. WHOS 800
WAIF 1490
WMSL 1400
Decatur-Atlanta, Ga.
KGUN 1010
WOMN (310
Decatur, 111. wD2Z 1050
wWSO0Y 1340
Deeatur, Ind. WADM 1540
Decorah, lowa KDEC 1240
KWLC 1240
Deer Lodge, Mont. KDRG 1400
Deerfield, Va. WABH 1150
Defiance, Ohlo WDNW (1280
De Funiak Springs. Fla.
WDSP 1280
ZEP 1480
De Kalb, 111, WLBK 1360
Do Land. Fla, WIBS 1490
w000 1310
Delano, Callf. KCHI 1010
Delaware., 0 WDLE 1550
Delray, Beh,, Fla, WDBF 1420
Del Rio, Tex. KDLK 1280
Delta. Colo. KDTA |
Deming. N.Mex. KOTS 1230
Demopolis. Ala. VI}AL ]

WIWT 1850
Denham Sprgs.. La. V:’LSBI 1220

Denison-Sherman. Tex.

Denmark.Bamberg. S‘.'?.

Denton, Tex.
Denver, Cole.

KDSX 950
BD 790
NT 1440

KDA 8350
KPOF 910
KFSC 1220
KTLN (280

\

Location C.L. Ke.
Denver City, Tex. KKAL 1580
De Queen. KDQN 380
DeRidder, La. KDLA 1010

Des Moines, lowa KCBC 1390

Detreit. Mieh.
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Detreit Lakes, Min
Devils Lake,N.Dak.
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Dickson, Tenn,
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ox
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Dillon. Mont. 1490
Dillon, 8.C. wWDSC 800
Dimmitt, Tex, KDHN 1470
Dinub lif. KRDU 1180
Dixon, Ill. WIXN 1460
Dodge City, Kans, KGND 1870
KEDD 1550
Donaldsonville, Ga. WSEM 1500
Doniphan. Mo, KDFN 1500
Dotham, Ala. WAGF 1520
WDIG 1450
WODF 560
Douglas. Ariz. KAWT 1450
KAPR 930
Douglas, Ga. WDMG 860
WOKA 1310
Douglas, Wys, KwIV 1050
Douglasville, Ga. WDGL 1520
Dover, Del, wWDOV 1410
WKEN 1600
Dover, N. I, WRAN 1510
Jover, N.H, WTSN 1270
over. Ohlo WIER 1450
Do ac, Mleh. WDOW (440
Doylestown, Pa. WBUX 1570
dublin, Ga. WMLT 1330
WXLI 280
Du Bols. Pa, WCED 1420
Dubuque, lowa KDTH 1370
wDBQ 1450
Duluth, Minn, KDAL 610
WEBC 560
KAOH 1390
Dumas, Tex. KDDD 800
Duncan, Okla. KRHD 1350
Dundee, N.Y. WFLR 1570
Dunkirk, N.Y, WDOE 1410
Dunn, N.C. WCKB 780
Du Quoln. 1lI. WDQN 1580
Durango, Colo. KIUP 930
KDGO 1240
Durant, Okla. KSFO 750
Durham, N.C. WDNC 620
WSRC 1410
w888 14
WTIK 1310
Dyersburg, Tenn. WDSG 1450
WTRO 1330
Eal Pass, Tex. KEPS 1270
E River, s. WERL 850
E . 8.C. WELP 1360
E. Grand Forks, Minn.
KRAD 1590
Eastiand. Tex. KERC 1580
E. Lansing, Mich. WKAR 870
WVIC 730
E. Liverpool. Ohlo WDHI 1490
East Longmeadow. Mass,
WTYM 1600
Eastman. Ga. WUFF 710
E. Moline, 1(II. WDLM 960
E. Point. Ga. WTIH 1260
E. Prairle, Mo, KGGL 1080
E, Syracuse, N.Y. WPAW 1540
Easton, Md. WEMD 1460
Easton, Pa. WEEX 1230
WEST 1400
Eatontown, N.J. WHTG 1410
Eau Clalre, Wis. WEAQ 790
WBIZ 1400
WECL 1050
Eau Gallle, Fla. WMEG 920
Ebensburg, Pa. WEND (580
Edenton, N.C. WCDJ 1260
=dinburg. T KURV 710
Edmonds, KGDN 630
Mngham, WCRA 1090
Iba, Ala. WELB 1350
Elberton, Ga. WSGC 1400
El Cajon, Callf. KDEO 910
El Campo, Tex. K 1390

uLpP
El Centro. Callf. KXO 1230

KAMP 1430
E! Dorado, Ark, KDMS 1230
KELD 1400
Eldoradoe. Kans, KBTO 1360

Eldorado Springs. Mo,
KESM 1580
Eleele, Kanal, Hawaii
KUA1 720

Location

Elrln. .
Elizabeth City. N.

Ellzabethton, Tenn
Elizabethtown, Ky

C.L. Ke.

WcRMN 1410
WCNC 1240
GAl 360
. WBEJ 1240
wIDD (520
. WIEL 1400

Elizabethtown, N.C.

Elizabethtown. Pa.
Elk City, Okla.
Elkhart, Ind.

Elkins. N.C.
Elkins, W.Va.
Elko. Nev,
Elkton, Md.
Ellensbure, Wash.
Ellenviile. N.Y,
Elisworth, Me,
Elmira, N.Y.

Elmira Heights-
Horseheads, N.Y

El Paso, Tex,

El Reno. Okla.
Ely. Minn.

Ely, Nev,
Elyria, Ohio
Eminence, Ky,
Emporia, Kans,
Emporia.
Ewmporium, Pa.
Endleott, N.Y.
Englewood. Colo,
Englewood, Fla,
Enid, Okla.

Enterprise, Ala.
Entarprisa, Oref.
Ephrata, Pa.
Ephrata, Wash,
Erie, Pa.

Erwin, Tenn.
Escanaba, Mich.

Escondido, Calif.
Espancla, N, M.
Etowah, Tenn.
Eufaula. Ala.
Eugene. Oreg.

Eustis, Fila,
Evanston. il.

Evanston, Wyo,
Evansville, ind.

Eveteth. Minn,
Everett, Pa.
Everestt, Wash,

Evergroen, Ala,
Fairbanks, Alaska

Fairbury, Nebr,
Fairfax, va,
Falrneld. (1.
Falrfield, lowa
Fairhope, Ala.
Fairmont,
Fairmont, N.C,
Fairmont. W.Va,

Fairway. Kan.
Fajardo. P.R
Falturrias.
Fail River.

Falls Chureh, Va.
Falls City. Nebr.
Fargo. N.Dak.

Fartbault. Minn,
Farmersville. La.
Farmington, Me.

Farmington. Mo,
Farmington, N.M,
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Location C.L. Ke.
Farmville, N.C. WFAG 1250
Farmville, Va. WFLO 870
Farrell. Pa, WFAR 1470
Farwell, Tex. KZOL 1570
Fayette, Als. WWWF 990
Fayetteville, Ark. KHOG 1440
KFAY 1280
Fayetteville, N.C. WFAI 1230
WENC 940
WFLB 1490
wIiDU 1600
Fayetteville, Tenn.
EKR 1240
Fergus Fails, Minn.
TE 1250
Fernandino Beach, Fla.
FBF 1570
Ferriday, La. KFNV 1600
Festus, Mo, JCF 1400
Festus. St. Louis, Mo.
KXEN 1010
Findlay, Ohlo WFIN |
Fisher, W.Va. WELD 680
Fitchburo, Mass. WEIM 1280
WFGM 960
Fitzgerald. Ga. WBHB 1240
Flagstaft, Arlz. KCLS 600
KIKJ) 1400
KEOS 690
KEOS 1290
Flat River, Mo. KFMO 1240
Filat, Mish, WFDF 910
WTRX 1330
WAMM 1420
WMRP 1570
WKMF 1470
WTAGC 600
Flomaton, Ala. wWTCB 990
Fleremse, Ala, WJ0I 1340
WOowL 1240
Florence. S.C. wiMXx 970
WOLS 1230
WYNN 540
Floydada, Tex. KFLD 800
Foley, Ala. . WHEP 1810
Fond du Lae, Wis. KFIZ 1450
Fordyce. Ark. KBJT 1570
Forest, Miss. AG 860

Forest City, N.C.

Forest Grove. Ore.
Forrest City. Ark.
Ft. Atkinson. Wis.
Ft. Bragg. Calif.

Ft. Campbell, Ky.
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Ft. Collins, Colo. oL
KZIX 600
Ft. Dodge, lowa KVFD 1400
KWMT 540
Ft. Knox. Ky. WSAC 1470
Ft. Lauderdale, Fla. WFTL 1400
WWIL 1580
Ft. Madison, lowa KXGI| 1360
Ft. Morgan, Colo. KFTM 1400
Ft. Myers, Fla, WINK 1240
WMYR 1410
WCA! (350
Ft. Payne, Ala. WFPA 1400
wzZ08 1250
Ft. Plerss, Fla. WARN 1330
WIRA (400
Ft. Seott, Kans. KMDO 1600
Ft. Smith, Ark. KFPW 1230
KFSA 950
KTCS 1410
KWHN 1820
Ft. Stockton, Tex. KFST 860
Ft. Valley. Ga. WFPM 1150
Ft. Walton Beach. Fla,
WNUE 1400
WFTW 1260
Ft. Wayne. Ind. WGL 1250
WOwWO 1100
WANE (450
WKIJG 1880
Ft. Worth, Tex. KJIM 670
KCUL 1540
KFJZ 1270
KNOK 970
WBAP 570
WBAP 820
KXOL 1360
Fostorla, Ohio WFOB 430
Fountain City, Tenn,
WGYW 1430
WROL 1490
Fountaln Inn. 8.C. WFIS 1600
Fowler, Calif, KLIP 1220
Framingham, Mass. WKOX 1190
Frankfort, Ind. WILO 1570
Frankfort, Ky. WFKY 1490
Franklin, Ky. WFKN 1220
Franklin, La, KFRA 1390
FEranklin, N.C. WFESC |
Franklin, N.H. WFTN 1240
Franklin, Pa. WFRA 1450
Eranklin, Tenn. WAGG 9
Franklin, Va. WYSR 1250
Frederick, Md. WFMD 930
Frederick. Okla. KTAT 1570
Fredericksburg, Tex.
KNAF 910

Fredericksburg, Va. WFVA 1280

AprIiL-MaAY, 1966

Location C.L. Ke.
WFLS 1850
Fredericktown, Me.
KFTW 1450
Fredonla. N.Y, wBUZ 1570
Freeport, 111, WFRL 1570
Freeport, N.Y. WGBB 1240
Ereeport. Tex. KBRZ 1460
Fremont, Mish. WBFC 14
WSHN 1550
Fremont. Nebr, KHUB 1340
Fremont. Ghio WFRO 900
Fresno. Calif. KARM 1430
IF 900
KIRV 1510
EAP 9
KXEX 1550
KFRE 940
KGST |
KMAK 1340
KMJ) 580
KYNO 1300
Front Royal, va. WFTR 1450
Frostburg, Md. WFRB 5680
Fulton, Ky. WFUL 1270
Fulton, Mo. KFAL 900
:ulton. sN.Y. o gIOSC 1300
uquay Sprgs.. N.C.
. WFVG 1460
Gadsden. Ala. WGAD 1330
WETO 930
WAAX 570
WEAC 1500
Gafiney. S.C. WFGN 1570
Gainesville. Fla. WDVH 980
WGGG 1230
WRUF 850
wuwu 1390
Galnesville, Ga. WGGA 550
WDUN 1240
WLBA 1580
Gainesville, Tex. KGAF 1580
rsburg, Md. WHMC 1150
x, Va, wBOB 1360
ssburg, M. WGIL 1400
WAIK 1590
Gallatin, Tenn. WHIN 1010
Gallipolls, Ohio  WJEH 990
Gallup, N. Mex. KGAK 1330
KYVA 1230
Galveston, Tex. KILE 1400
KGBC 1540
Gander. Nfid. CBG 1450
Garden City. Kan. KUIL 1240
KUPK 1050
Garden City, Mich.
WERB 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, lil. WGEN 1500
Genevs, Ala. WGEA 1150
Goeneva, Iil. WGSB 1480
Geneva, N.Y. WGVA 1240
Georgetown, Del. WJIWL 800
Georgetown, Ky. WAXU 1580
Georgetown, S.C. WGTN 1400
WGO0O0 1470
Georgetown, Tex, KGTN 1530
Gettysburg. Pa, WGET 1320
; KIML 1490
Gliroy. Calif, KPER 1290
Gladewater, Tex. KEES 1430
Glasgow, Ky, WKAY 1490
WCDS 1440
asgow, Mont. KLTZ 1240
en Burnie. Md. WISZ 1590
lendale. Ariz. KRUX 1360
d alif. KIEV 870
lendive, Mont. KXGN 1400
KGLE 590

Glennallien. Alaska KCAM 790
Glens Falls, N.Y. WBZA 1410
WWSC 1450

Glenville, Ga. WKIG 1580
Glenwood Spres., Colo. §
KGLN 980
Globe, Ariz, KZOWwW 1240
Gloucester, Va, WDDY 1420

Gloversville-Johnston. N.Y,

T 1340
Gold Beach. Oreg. KBLY 1220
Goiden, Colo. KICM 1250
Golden Meadow. La.
KLEB 1600
Golden Valiey, Minn,
KQRS 1440

Goldsbore. N.C. WFMC 730

w6 18
Gonzales, Tex, KCTI 1450
Goodland, Kans. KLOE 730
Goshen, In WKAM 1460
Gouverneur, N.Y. WIGS 1230
Grafton, N.D. KGPC 1340
Grafton, W.va, WVVWwW (260
Graham. Tex. KSWA 1330

Grand Coulee. Wash. KFDR 1360
Grand Forks. N.D. KFJM 13870

Location C.L. Ke.
KILO 1440
KNOX 1810
Grand Haven, Mich.
WGHN 1370
Grand Island, Nebr,
KMMJ) 750
Grand Juneti Ci r"' 3
rand Junction, Colo.
KREX 920
KEXO ¢230
KSTR 620
. KwWSL 340
Grand Prairle, Tex.
KPCW 730

Grand Rapids, Mlsh.
WIJEF 1230
WFUR |85,
WGRD 1410
WLAV 1340
WMAX 1480
wO0OoD 1300
Grand Rapids. Minn.
KOZY 1490
Grangeville, Idaho KORT 1230
Granite City, 1ll.  WGN 20
Granite Falls, N. C.

c
©

WKJIK 1580

Grants, N.Mex. KMIN 980

Grants Pass. Oreg. KAGI 930

KAJO 1270

Grayson, Ky. WGOH 13720
Gt. Barrington, Mass.

w8BS 860

Gt. Bend, Kans. KVYGB 1590

Gt. Falls, Ment. KFBB 1310

KUDI 1450

KMON 580

KARR 1400

Gresley, Colo, KFKA 1810

KYOU 1450

Green Bay. Wis. WBAY 1360

WIPG 1440

wDUZ 1400

Groeneville, Tenn. WGRV 1340

WSMG 1450

Greenfleld, Mass. WHAI 1240

Greensbore, N.C. WBIG 1470

WCOG 1320

WEAL 1510

WKTB 1550

WGBG 1400

WPET 930

Greensburg, Pa. WHIJB 820

@reenville, Ala, WGYV 1380

reenville, Ky. WKYF 1600

reenvilis, Mich. WPLB 1380

Greenville. Mlss, WIPR 1880

WDDT 800

WGVM 1260

Greenville, Pa, WGRP 940

Greenville, N. C. WNCT 1590

WOOwW 1340

WPXY 1550

Greenvllile. 8.C. WESC 660

WFBC 1330

WMRB 1490

wMUU 1260

WQOK 1440

Greenvliile, Tex. KGVL 1400

Greenwich. Conn. WGCH 1490

Gresnwood. Miss. WABG 960

WGRM 1240

WLEF 1540

Greenwood, §.C. WCRS 1450

WGSW 1350

Greor. 8.C, WEAB 800

WCKi 1300

Grenada. Miss, WNAG 1400

G reg. KRDR 1230

Va. WMNA 730

Sriffin, Ga. WKEU 1450

WHIE 1320

WGRI 1410

rinnell, lowa KGRN 1410

roton, Conn. WSUB 980

rove City, Pa. WSAJ 1340

rundy, Va. WNRG 940

Guayama, P.R. WXRF 1590

Gulfport, Mles. WROA 1890

WGCM 1240

Gunnison. Colo, KGUC 1490

Guntersville, Ala. WGBSV 1270

Guthrie. Okla. KWRW 1490

Guymon, Okla. KGYN 1220

Hagerstown, Md. WARK 1480

WJIE) 1240

Haines City. Fla. WHAN 930

Hateyville, Ala, wJigs 1230

Halfway, Md. WHAG 1410

Hamden, Conn. WDEE 1220

Hamilton, Ala. WERH 970

Hamilton, Mont. KYLQ 960

Hamilton, Ohic WMOH 1450

WCNW 1560

Hamilton. Tex. KCLw 900

Hamlet, N. C. WKDX 1250

Hammond, nd. wJoB 1230

Hammond. La, WFPR 1400

Hammonton, N.). WNJH 1580

Hampton, 8.C, WBHC 1270

Hampton. Va, WVEC 1490

Hancoek, Mich. WMPL 920

Hanford., Calif, KNGS 620

Location C.L. Ke.
Hannibal. Mo. KHMO I%g
Hanover, N.H. WTSL |
WDCR 1340
Hanover, Pa, WHVR 1280
Hardin, Mont. KHDN 1230
Harlan, Ky. WHLN 1410
Harlingen, Tex. KGBT 1530
Harciman, Tonn. WHBT 1600
Harrisburg, 11l. WEBQ 1240
Harrisburg, Pa. WFEC 1400
WCMB 1460
WHP 580
WKBO 1280
Harrison, Ark. KHOZ 900
Harrisonburg. Va. WHBG 1360
WSVA 550
Harrodsburg, Ky, WHBN 1420
Hartford, Conn. WDRC 1360
WCCC 1290
WPOP 1410
wTIC 1080
Hartford. Wie. WTKM
Hartselle, A WHRT
Hartsville, S.C. WHSC 1450
WKLY 9
. WMCW 1600
Harvey. Il WBEE 1570
Hastings, Mich. WBCH 1220
Hastings, Minn. KDWA 1460
Hastings, Nebr. KHAS 1230
KICS 1550
Hattiesburg, Miss. WBKH 950
WFOR 1400
WHSY 1230
WXXX 1810
Haveloek, N.C. WUSM 1330
Haverhill, Mass. WHAYV 1490
Havre, Mont. KOJM 6810
Havre de Grace. Md.
WASA 1330
Hawkinsville, Gs. WCEH 610
Haynaesville. La. KLUV 1580
KAYS 1400
WHSM 910
WKIC 1380
WVOH 920
WMDC 1220
WAZL 1490
KFFA 1360
KCAP 1340
KBLL 1240
Hemet, Calif. KHSJ) 18320
Hempstead, N.Y. WHL) 1100
Henderson, KJ' WSON 880
Henderson, Nev, KBMI 1400
KTOO 1280
Henderson. N.C. WHNC 890
WIZS 1450
Hendersen, Tex. KGRI 1000
KWRD 1470
Hendersonville, N.C.
WHKP 1450
WHVL 1800
Henryetta. Okla, KHEN 1590
Hereford. Tex. KPAN 860
Herkimer, N.Y. WALY 1420
Hermiston, Oreg. KOHU 1570
Herendon, Va. WHRN 1440
Herrin, 101, WIPF 18340
Hettinger, N.Dak. KNDC 1490
Hibbing, Minn. WMFG 1240
Hickory, N.C. WHKY 1290
WIRC €30
WSPF 1000
Highland. lII. WINU 1310
Highland Park, i1I,
WEEF 1430
Highland Park, Tex. KVIL 1150
Highland Springs, Va.
WENZ 1450
High Point, N.C. WMFR 1280
WNOS 1590
WHPE 1070
Hillsboro, Ohio WSRW 1590
Hilisboro, Oreg. KUIK 1860
Hlilishoro, Tex. KHBR 1560
Hilisdale, Mich. WCSR 1340
Hillsville, Va, WHHYV 1400
Hilo, Hawali KPUA 970
KIPA 1110
KIMO 850
Hinesvills, Ga. KGML 980
Hinton, W. Va. WMTD 1380
Hobbs. N.Mex. KWEW 1480
KHOB 1390
Holbrook. Arlz. KDJI 1270
Holdenville. Okia. KVYL 1370
Holdredge, Nebr. KUVR 1380
Holland, Mich. WHTC 1450
WIBL 1260
Holllster, Callf, KGHT 1520
ollywood, Fla. WGMA 1320
Holly Hill, S.C. WHHL l440
olyoke. Mass, WREB 930
Homer, La. KHAL 1320
Homestead, Fla. Wil 1430
Homewood. Ala. WILD 1400
Honolulu. Hawaii KAIM 870
Honolulu, Hawail ch?é 1420
K200 1210
KHAI 10
KPOL 1380
-101



Location C.L. Ke.
KIKI 830
KGU 760
KHVH 1040
KNDI 270
KOHO 1170
KORL 650
KTRG 090
KULA 690
Hood River, Ores. KIHR 1340
Hope, Ark, KXAR 1490
Hopewell. Va. WHAP 1340
Hopkinsville, Ky. WHOP 1230
p WKOA 1480
Hoquiam. Wash, KGHO 1560
Hernell. N.Y. WWHG 1820
WLEA 1480
Hot Springs, Ark. KAAB 1340
KBHS 590
. KZNG 1470
Hot Springs, 8.0ak.
KOBH 580
Houghton. Mish. WHDF (400
Houghton Lake. Mich.
i WHGR 1290
Houlton, Maine WHOU 1340
Houma, La. KCIL 1490
Houston, Miss. WCPC 940
Houston, Mo. KTBC 1250
Houston, Tex, KCOH 1430
KENR 1070
KILT 610
KNUZ 1230
KODA 1010
KPRC 950
KTHT 780
KTRH 740
KXYZ 1320
KYOK 1580
Howell, Mich. WHMI 1350
Hudsen. N.Y. WHUC 1230
Hugo, Okia. KIHN 1340
Humacao, P.R. WALO 1240
Tenn. WIR] 740
t a. WHUN 1150
Huntington, Ind. WHLT (300
tingt .Y, WGSM 740
Huntington. W.Va.
WKEE 800
WSAZ 930
WWHY 1470
Huntsville, Ala. WBHP (230
WEUP 1600
WFIX 1450
WAAY 1550
Huntsville. Tox. KSAM 1480
Huron, S.Dak. KUY
Hutehinson. Kans. KWBW 1450
KWHK 1260

Hutehinson, Minn. KDUZ 1260
Hyde Park. N.Y. WHVW 950
Idabel. Okla. KBEL 1240
idaho Falls. Idaho KKéD 580

Immokalee.
Independens

[}
Independence, Mo. KCCX 1510
Indlans, Pa. WDAD 1450
Indiamapolis, Ind. WATI 810
WBRI 1500
WFBM 1260
WGEE 1590
WIBC 1070
WIFE 1310
WIRE 1430
‘ WXLW 950
indianola, lowa KBAB 1490
Indianola. La. KBAB 1490
Indianola, Miss. WNLA 1380
Indian Rocks Beaeh. Fla.
WGNP 1520
ndio, Calif, KREO 1400
inglowsod, Callf. KTYM 1480
Inkster. Mleh. WCHB 1440
nternational Falls, Minn.
KGHS 1230
lola, Kansas KALN 1870
lonia. Mich. WION 1430
lowa City, lowa KXIC
WwSU!l 9I0
lowa Falls, lowa KFIG 1510
Iron Mtn.. Mich. WMIQ 1450

Irondale, Als. WiX) 1480

Ironton. Ohie WIRO 1230
ironwood, Mich. WIMS

Irvine. Ky. WIiRV 1550
Isabella, P.R. WISA 1390

102

Location
Ishpeming, Mieh.

Islip, N.Y.
Ithaea, N.Y.

luka, Miss.

Jackson, Ala.
Jackson, Mich.

Jackson, Miss,

Jaekson, Ohio
Jackson, Tean.

Jackson. Wis.
Jackson, Wyo.
Jacksonville, Ark,
Jaeksonville, Fla.

Jaceksonville, 1.

Jacksonville, Miss.
Jacksonville. N.C.

Jacksonville. Tex.
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Jacksenville Beh., Fla.

WBIX 1010

Jamestowa, N.Oak. KEY) 1400
800

Jamestown, N.Y.

Jamestown, Tean.
Janesville. Wis.
Jasper, Ala.

Jasper, Ind.
Jasper, Tex.
Jefferson City, Mo.

K818
WITN 1240
WKSN 1340
WCLC 1260
WCLO 1230
wWWwWwB 1360
WARF 1240
WITZ 990
KTXJ. 185
KLIK 9
w

Jefterson City, Tean.

WIFC 1480
WXVW 1450
KCK

leffersonville. ind.
lena, La.
Jennings, La.
Jerome, ld;
Jerseyville, I
Jesup. Ga.

John Day, Ore.

Johnson City, Tenn.
wJi

Johnston. 8.C.
lshnstown, N. Y.
Johnstown, Pa,
Jolist. 111

Joliette. Que.
Jonesboro, Ark.

Jonesbore, La.

Junetion, Tex.
June. City, Kans.
Juneau, Alaska

Kailua, Hawail
Kalamazoo, Mich.

Kaiispell, Moat.

Kane, Pa.
Kankakes, il.
Kannapolis. N.C.

w 1480
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WRKB 1460

Kans. City. Kans. KCKN 1340

Kansas City, Me,

Kaukauna, Wis.

Kenedy- Karnes City.

Kealakekua, Hawaii

Kearney, Nebr.
Keene, N.H.

Kelso. Wash.
Kemmerer, Wyo.

KCMO 810
80
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Location C.L. Ke.

Kendallville, Ind. WAWK 1570
Konedy, Tex, KAML $90
Kennstt, Mo.

KBX
Konnovlek-Pnuo.mehllgd.

ash. R 810
Kenosha. Wis, WLIP i050
ent, 0. WKNT 1520
Kookuk, lowa KOKX 1310
Kermit, Tex. KERB
Kerrville, Tex. KERV 1230
WKSC 1300
KTKN 930
Kewanee. |11, WKEI 1450
Keysor, W.Va, WKYR 1270
WKLP 1390
Key West, Fla. WKWF 1600
W KIZ 1500
KOCA (240
KLEN 1050
KIiMB 1260
King, N. C. WKTE (080
King City, Calif. KRKC 1490
Kingman, Ariz. KAAA 1280
Kings Mountain, N.C.
WKMT 1220
Kingsport. Tean. WKIN 1320
WKPT 1550
Kingston, N.Y, WBAZ 1550
WGM% 920
WKNY |
Kingstres, 8.C. WDKD 1310
Kingsville, Tex. KINE 1330
Kinston. N.C. WELS 1010
WFTC 960
wnsg 1230
Kirkland. Wash. KYAC 1460
KBLE 1050
Kirksville, Mo. KiRX 1450
Kissimmaee, Fla. WFIV 1080
Kittanntng. Pa. WACB 1380
Kiamath Falls, Oreg.
AGO 1150
KFLW 1450
KLAD 960
KNIA 1820
WBIR 1240
WIVK 850
WATE 620
WKXV 900
WNOX 990
WROL 1490
Kokomo, Ind. wWI0oU 1350
i iss. WKOZ 1350
.H. WLNH 1350
WEMI 1490
LaCrosse. Wis. WHKBH 1410
WLCX 1490
i WKTY 580
Ladysmith. Wis. WLDY 1340
Lafayette. Ga. WLFA 1580
Lafaystte, ind. WASK 1450
WAZY 1410
WBAA 920
Lafayette, La. KPEL 1420
KVOL 1330
KXKW 1520
Lafayette. Tonn. WEEN 1480
LaFoilette. Tenn. WLAF 1450
LaGrande, Oreg. KLBM 1450
LaGrange, Ga. WLAG 1240
WTRP 620
WTAQ 1300
KVLG 1520
La)unta. Colo. KBZZ 1400
Lake Charles, La. KLOU 1580
KPLC 1420
KAOK 1400
Lake City, Fla. WDSR 1340
WGRO 960
Lake City, S.C. WJIOT 1260
Lake Geneva, Wis. WMIR 1550
Lakeland, Fla. WLAK 1430
W%NN 1280

WWAB 1330
Lake Placid, N.Y. WIRD 920
Lake Providence, La. KLPL 1050
Lake Tahoe, Calif. KOWL 1490
Lakeview, Oreg. KQIK 1280
Lake Wales, Fla. WIPC 1280
Lakewood. Colo. KLAK 1600
Lakewood Center, Wash.

KFHA 1480
Lake Worth, Fla, WLIZ 1380
Lamar. Cole. 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 1890
Lancaster, 8.C. WLCM 1360

WAGL 1560
Lander. Wyo. KOVE 1830

Lanett. Ala..W. Point. Ga.

WRLD 1490
Lansdale, Pa. WNPV 1440
Lansford, Pa. WLSH 1410
Lansing. Mlch. WILS 1820

WIIM 12

wITL 1010

Location C.L. Ke.
Lapeer, Mich. WMPC 1280

WTHM 1530
LaPlata, Md. WSMD 1560
LaPorts, Ind. wWLOI 1540

|
Laramies, Wyo. KLME II“O

Laredo, Tex. KGNS | 800
VOZ 1440

Larned, Kans. KANS tain
LaSalle, 10, WLPO 1230
LasCruces, N.Mox. KOBE 143
RT &

Las Vegas, Nev. KENO 4§10
KLAV 1130

KORK |84

KRAM i

KLUC @b

KVEG s

Las Vogas, N.Mex, KFUN (280
Latrobe, Pa. WPKV 1570
watw 1570

WTRA 1480

Laurel, Md. WLMD 900
Laurel, Miss. WAML 1340
WLAU 1600

WNSL 1260

Laurens, 8.C. WLBG 880
Laurinburg. N.C, WEWO (080
WLNC 1300

Lawrenes, Kans. KFKU 1250
KLWN 1320

Lawrenes, Mass. wCCM 800

Lawrenceburg, Tenn.

WOXE 1870
Ga. WLAW
WAKD 910
WLES 580
KSWO 1380
CCO 1050
KBRR 1280
WLOE 1490
KCLO 1410
Lebanon, Ky. WLBN 1580
Lebanon. Mo. KLWT 1280
Lebanon, Oreg. KGAL 920
Lebanoa, Pa. WLBR 1270
Lebanon. Tenn. R

w
Leesburg. Fla. w

E 79

WBIL 1410

Leesburg, Va. WAGE 1280
Leesville. La. KLLA 1520
Lmnl‘IMol. Pa. WYNS 1150
Leitehfield, Ky. WMTL 1580
Leland. Miss. WESY 1580
LeMars, lowa KLEM 1410
Lemoorse, Calif. KLAN 1320
KOAD 1240

Lenoir. N.C. WIRI 1340
Lenoir. Tenn. wLIL 780
Lenoir City, Tenn. WBLC (360
Leonardtown, Md. WKIK 1870
Levelland. Tex. KLVT 1280
Levittown. Pa. WBCB 1480
Lewisburg. Pa. WUNS 1010
Lewisburg, Tenn. WIJM 490
Lewiston, 1daho KRLC 13850
KOZE 1300

Lewiston. Maine WCOU 1240
WLAM 14720

Lewistown, Mont. KXLO 1230
Lewistown, Pa, WKVA 920
WMRF 1490

Lexington, Ky. WLAP

>
&

xi n.
exington

L Pl
Libby, Mont. KLCB 1230
KLIB 1420
Liberal, Kans, KSCB 1270
Liberty. Ky, WPHN (1560
Liberty, N.Y. WVO0S 1240
Liberty, Tex KFAZ 1050
Lihue, Hawali KTOH 1490
Lima, Ohio WIMA 1150
WCIT 940
Lincoln, 101, WPRC 1870
Lincoln, Me. WLKN 1450
Lineoln. Nebr. KFOR 1240
KLiN 1400
KLMS 1480
KLOL 1530
Lincalnton, N.C. WLON 1050
Linton. Ind. WBTO 1600

Litehfield. LII. WSMI 1540
Litehfield. Minn.

Little Falis, Minm.
Little Falls, N.Y. WLFH 1280
Littlefield. Tex.
Little Rock, Ark. KARK 9250

Littleton, Colo,

Littleton, N. H, WLTN 1400
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RADIO
EOG

Location C.L. Ke.
Nampa, Idaho

KAIN 1840
Nanticoke, Pa. WNAK 730
Napa, Calif, KVON |
Naples, Fla. WNOG 1270
Narrows, Va, WNRV 990
Nashua, N.H. WOTW 900
WSMN 1590
Nashville, Ark. KBHC 1260
Nashville, Ga. WNGA 1600
Nashville, Tenn. W KDA 1240
WLAC 1510
WMAK 1300
WNAH 1360
WSIX 980
WSM 650
WWGM 1560
Nassau. Bahamas ZNS.2 1240
Natchez, Miss. WMIS 1240
WNAT 1450
Natchitoches, La. KNOC 1450
Naugatuek, Conn. WOWW 860
Navasota, Tex. KwWBC 1550
Nebraska City, Nebr.
KNCY 1600
dles, Calif. KSFE 1840
h. Wis. WNAM 1280
Neillsville, Wis. WCCN 1370
Neon, Ky. WNKY 1480
eosho, Mo. KBTN (420
Nevada, Mo, KNEM 1240
New Albany, Ind. WNUW 1570
WNIR 1290
New Albany, Miss. WNAU 1470
Newark, Del. WNRK 1260
Newark, N,J, WIRZ 970
WNIR 1430
WVN} 620
Newark, N.Y. WACK 1420
Newark, Ohio WCLT 1430
New Bedford, Mass. WBSM 1420
WNBH 1840
New Bern. N.C, WHIT 1450
WRNB 1490
Newberry. S.C. WKDK 1240
New Boston, Ohio WIOI 1010
New Braunfels, Tex. KGNB 1420
New Britain, Conn.
WRCH 910
WRYM 3840
New Brunswick, N.J.
WCTC (450
WGNY 1220
yport, Mass. WNBP 1470
d. TW 1550
a.  WKST 1280
KASL 1240

Newcastie, Wyo,
New City. N. Y, WRKL 910
New Haven, Conn. WAVZ 1300
WELI 960
WNHC 1340
New lberia, La. KANE 1240
KVIM 1360
New Keasington, Pa.
WKPA 1150
New London, Conn. WNLC 1510
New Martim\vlllo.w.\\lvné

TZ 1330
Noewman, Ga. WCOH 1400
WNEA 1300
New Orieams, La. WDSU 1280
WNNR 890
WBOK 800
WNOE 1060
WSMB 1850
WNPS 1450
WSHO 1230
WTIX 690
WwL 870
WWOM 600
WYLD 940
Newport, Ark. KNBY 280
Newport, N.H, WCNL 1060
Newgort, Ores. KNPT 1310
Newport, R.1. WADK (540
Newport, Tean, WLIK 1270
Newport, Vt, WIKE 1490
Newport News, Va, WGH 1310
TID 1270

Newport Richey. Fla.
UL 1500

New Richmond, Wis.
WIXK 1590
New Roads. La. KWRG 1500

New Rochelle. N.Y, WVOX 1460

New Smyrna Beach, Fla.
WwSBB 1230
WORT 1550

Newton, lowa KCOB 1280

104

Location C.L. Ke.

Newton, Kans, K
Newton, Miss, w
Newton, N.}. w
Newton, N.C. w
New Ulm, Minn. K
New York. N.Y. w
w
w
w

w

Niceville. Valparaiso, F
WN )

Nicholasville, Ky, wuvll.. 1250

Niles, Mich. WNIL 12900
Niles, Ohio WNIO 1540
Nopales, Ariz, KNOG 1340
Nome, Alasl KICY 850
Norfolk, Nebr, WIAG 780
Norfolk, Va, WTAR 790
WCMS 1050
WNOR 1230
WRAP 850
Normal, |1 WIOK 1440
Norman, Okla, WNAD 640
KNOR 1400
Norristown, Pa. WNAR 110
N. Adams, Mass. WMNB 1230
N. Atlanta, Ga. WATY 680
N. Aupusta, 8.C. WGUS 1380
WENL 1600
WTHB 1550
North Bend, Ores. KFIR 1340
North Charleston, 8,C.
WNCG 810
Northampton, Mass,
WHMP 1400
Northfield, Minn. WCAL 770

N. Little Roek, Ark. KOXE 1380
KXLR |

North Platte, Nebr. KILT 970
KNOP |

KODY 1240
No. Syracuse, N.Y. wS0Q 1220
N. Vernon, ind. WOCH 1460
Northwestern. Ind. WNWI (080
No. Wiikesbore, N.C.

WKBC 810
Norton, Kans, KNB 1530
Norton, Va. WNVA {350
Norwalk. Cona, WNLK 1350
Norwich, Conn. WICH i310
Norwich, N.Y, WCHN
Oakdale, La. KREH
Oakes, N.Oak KEYD 1220
Oak Grove, La. KwCL 1280
Oak Hill. w.va, WOAY
Oakland, Calif, KEWB 910

Oal

Oal

Oal

Oak Rid

Ocals, Fla. WMOP 900
WTMC 1290
WKE 1370

Ocean City, Md. WETT 1590

Ocean City, Somers Pt.. N.J

Oceaniake. Oreg.
Qceanside. Calif. KUDE (320

Ocllla, Ga. WwSIZ 1380

Odessa, Teox, KECK 920
KOSA 1230
KOYL 13(0
KRIG 1410

Oelwein, lowa KOEL 950

Ogaliala, Nebr. KOGA 930

Ogden, Utah KLO 1430
KANN 1250
KSVN 730
KVOG t

Ogdensburg, N.Y, WSLB 1400
W KRZ

0il City, Pa, 1840
Okeeshobes, Fla. WOKC 1570
Okia. City, Okla,
KOCY 1340
KOMA 1520
KTOK 1000
KJEM 800
WKY 930
Okmulgee. Okla. KOKL i240
0ld Saybrook, Conn. WLIS 1420

Olean, N.Y, WMNS 1360

WHDL 1450
Olney, 11, WVLN 740
Olympia. Wash. K@Y 1240

Locatlon C.L. Ke.

KITN 920

Omaha, Nebr, KBON 1480

KFAB 1110

KDIL 1290

KOO0 1420

KOWH 660

wOow 3590

Omak, Wash. KOMW 680

Oneida, N.Y. WMCR 1600

Oneida, Tenn. WBNT 1810

O'Nelll. Nebr. KBRX 1350

WCRL 1570

wDOS 730

KASK 1510

KSRV 1380

Opelika, Ala. WPHO 1400

Opelousas, La. KSLO 1230
Opp, Ala, WAMI

Opportunity. Wash. KZUN 630

Orange, Mass, WCAT 1390

Orange, Tex. KOGT 1600

Orange, Va. WIMA 1340

Orangeburg, 8.C. WDIX 1150

WORG 1580

WTND 820

Orange Park, Fla. WAYR 550

rd, Neb, KNLV 1060

Oregon City, Ore. KYMN (520

Orlando. Fla. wWDBO 580

WHOO 990

WHIY 1270

WLOF 950

WKIS 740

Ormond Beh., Fla. WQAXQ 1380

Orofino, Idahe KLER 950

Qroville, Calif. KAOR 1340

Ortonville, Minn. KDI0 1350

(]
Osage Beh., Mo, KRMS 1150
Osceola. Ark.

Oshkosh., wis. WOSH 1490
Oskaloosa, lowa KBOE 740
Oswego, N.Y. WSGO 1440
Othello. Wash, KRSC 1400
Ostego, Mich. WAOP 980
Ottawa, [i). WCMY (430
Ottawa. Kans. KOFO 1220

Ottumwa, lowa KBIZ 1240
KLEE 14
Owatonna, Minn, KRFO 1390
Owego, N.Y. WEBO 1330
Owensboro, Ky, WOMI 1490
WVIS 1420
Owosso, Mich. WOAP 1080
Oxford, Miss. WSUH 1420
C. WOXF 1340
KOXR 910
ZK
WDXR i560
WKYX 570
WPAD 1450
Page. Ariz. KPGE 340
ille, Ohlo WPVL 1460
i Ky. WSIP 1490
tka, Fia. WWPF 1260
wSuz 800
Palestine, Tex. KNET 1450
Paim Beh.. Fla. waxT 1340
Palm Sprgs.. Calif. KCMJ 1010
KOES 920
KPAL 1450
Palmdale, Calif. KUTY 1470
Pale Alto, Callf. KIBE 1220
Pampa, Tex. KPDN 1340
KHHH 1230
Panama Beach, Fia.
WGNE 1480
Panama City. Fla. WOLE 390
anams . Fla.
© WPCF 1430
Paoli, Ind. WVAK 1560
Paradise, Calif. KNGL 930
Paragould, Ark. KDRS 1490
Paris, Ark. KCCL 1460
Paris. 1I. WPRS |
Paris, Ky. WPDE 1440
Parls, Tenn. WTPR 710
Paris, Tex. KPLT 1490
KFTV §250
Parkersburg, W.Va. WCEF 1050
WPAR 1450
WTAP 1230
Park Falls, Wis. WPFP 1450
Park Rapids, Minn,
KPRM 1240
Parsons, Kans. KLKC 1540
Pasadena, Cal. KPPC (240
KRLA 110
KW 1300
Pasadena, Tex. KLVL 1480
K 650

K
Pascagoula-Moss Point, Miss,

WPMP 1580
KORD 810

KGRS 1340
Paso Robles, Calif, KPRL 1230
Patchosue, L 1., N.Y.

WALK 1870

WPAC 1580
Paterson, N.J. WPAT 8%
Pauls Valley, Okla. KVLH 1470
Pawhuska, Okla. KOSG 1500
Pawtucket, R.I. WXTR 550

Pasco, Wash.

1900k S e e s % < O A

Locatlon C.L. Ke.

Payette, Ida. KYET 1450
Pearsall, Tex. KVYWG 1280
08, Tex. KIUN 1400
Peekskill, N.Y. WLNA 1420
s 1l WSIV 1140
Petl City, Ala. WFHK 1430
Pendleton, Orep, KTIX 1240
KUMA 1290

Pennington Gap, Va,
wSwV 1570
Pensasola, Fla. wag: liw
WMEL 610
WNVY 1230
WCOA 1370
Peoria, 1II, WAAP 1350
WMBD 1470
WIRL 1290
WPEO 1020
Perry, Fla, WPRY 1400
WGKR 1310
Perry, Ga, WPGA 980
Perry, lowa KDLS 13810
Perryton, Tex. KEYE 1400
Peru. Ind. WARU 1600
Petaluma, Calif. KTOB (490
Petersburg., Va, WSSV 1240
Petoskey, Mich, WMBN 1340
Phenix City, Ala. WPNX 1460
Philadeiphia, Miss. WHOC (490
Philadelphia, Pa. KYW 1060
WCAU 1210
WDAS 1480
WFIL 560
WFLN 900
WHAT 1340
K e
wip m
WPEN 950
WRCP 1540
WTEL 860
Phlllrlhllrl. Pa. WPHB i260
Phiilipsburg, Kans. KKAN 1490
Phoenix, Ariz, KIFN 860
KXIV 1400
KHAT 1480
KHEP 1280
KCAC 1010
KOY 550
KOOL 960
KPHO 910
KUEQ 740
KRIZ 1230
[ KTAR 620

Phoenix City. Ala.

WPNX 1460
Piedmont. Ala. WPID 1280
Pierre, 8.Dak. KGFX 630
KCCR 1240
Pikeville, Ky. WLSI 900
WPKE 1240
Pine Bluff, Ark. KCLA 1400
KADL 1270
KOTN 1490
KCAT 15%0
A 1880

KPB

Pine City, Minn. WCMP 1350
Pinellas Park. Fla. WFSO 570
Pineville, Ky, WMLF 1230
Pineville, w.Va. WWYO 970
Pipestone, Minn, KLOH 1050
Piqua, Ohio WPTW 1570
Pittsburg, Calif. 9
Pittsburg, Kans. KOAM

Pittsburgh, Pa,

WBRK i340
Pittston, Pa, WPTS 1540
Plainfield, N.J. WERA 1590
Plainview, Tex. KVOP 1400
Plant City, Fila, WPLA 910
Platteville, Wis, WSww 1590
Plattsburg. N.Y. WEAV 960
WIRY 1340
Pleasanton, Tex. KBOP 1380
Pleasantville, N.J, WOND (400
Plymouth, ind. WTCA 1050
Plymouth, Mass. WPLM (390
Plymouth, N.C. WPNC 1470
Plymouth, N.H. WPNH 1300
Plymouth, wis. WPLY 1420
Pocahontas, Ark. KPOC 1420
Poeatelio. Idaho KSE| 830
KWIK 1240
KSNN 1280
Pocomoke City, Md. WOMY 540
Pomons, Calif, KWOW 1600
KKAR 1220

Pompton Lakes. N. J.
WKER 1500

Pompano Beach, Fla.
WwWLOO 980
WRBD 1470
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Location C.L. Ke.
Ponea City, Okla. WBBZ 1230
Ponse, P.R. WPRP 910
WEUC 1420

WPAB 550

WLEO 1170

W80 1260

Pontiac, 1ll. WJBG 1060
Pontiac. Mich. ‘WPON 1460
Pontotoe, Miss, WSEL 1440
Pooli, Ind. WVAK 1560
Poplar Biuff, Mo, KWOC 930
KLID 1340

Poplarville. Miss. WRPM 1530
Portage, Miech. wWTPS 1560
Porta P wwML 1470
Porta; WPOR 1350
Porta KMIS 1050
KENM 1450

Portales, N.Mex.
Port Anpeies, Wash. KAPY 1000
KONP 1450

Port Arthur, Tex. KOLE 1340
KPAC 1250
Porterville, Calif.  KTIP 1450

Port Hueneme,Calif. KACY 1520
Port Huron, Mich. elvNTLs Iuso

TTH 1380
Port Jervis, N.Y. WOLC 1490
Port Lavaea, Tex. KGUL 1560
Portiand. Ind. WPGW 144
Portland, Maine WCSH 9870
WGAN
wLOB IsI0
WPOR (490
Portland, Oreg. KBPS 1450
KBEV 1010
KLIQ !
KEX 1190
KGW 620
KOIN 970
KPAM 1410
KPOQ
KPOJ 1330
KWJ{.IOBG
Port Neches, Tex. KPNG 1150
Pertsmouth, N.H. WBBX 1380
WHEB 750
Portsmouth. Ohio WPAY 1400
WNXT 1260
Portsmouth. Va, WHIH 1400
WPMH 1010
WAVY 1350
Port Washington, Wis.
WGLB 1560
Post, Tex. KPOS |
Poteau. Okla. KLCO 1280
Potomac-Cabin John, Md.
WXLN 950
Potosi. Mo. KYRO 1280
Potsdam. N.Y. WPOM 1470
Pottstown. Pa. WPAZ 1370
Pottsville, Pa, WPAM 1450
WPPA 1360
Poughkeepsie, N.Y. WEOK 1390
WKIP 1450
Powell, Wyo. KPOW 1280
Poynette. Wis. WIBU 1240
Prairie du Chlen. Wis.
WPRE 980
Pratt, Kan. KWNS 1260
Prentiss, Miss. WKPO 1510
Prescott, Ariz. KYCA 1490
KENT 1340
KNOT 1450
Preseott, Ark. KTPA 1370
Presque Isle, Me, WAGM 950
WEGP 1390
Preston, 1daho KPST 1340
Prestonsburg, KY. WPRT 980
wWO0OC 1310
Price, Utah KOAL 1230
Prichard, Ala. wSIM 1270
Prince Albert, Sask. CKBI 900
Princeton, 1. WZOE 1490
Princeton, Ind. WRAY 1250
Princeton. I&y, WPKY 1580
Princoton, N.). WHWH 1350
Princeton, W.Va. WLOH 1480
Prineville. Oreg. KRCO 690
Prosser, Wash. KARY 1810
Providence, R.I. WEAN 790
WHIM 1110
WICE 1290
WJAR 920
WLKW 990
WPRO 630
WRIB 1220
Provo, Utsh KIXX 1400
KEYY 1450
KOvVOo 980
Pryor, Okla. KOLS 1570
Pueblo, Colo. KOZA 1230
KAPL 690
el
Pueble. Colo. KKAM 1350
KPUB 1480
Pulaski, Tenn. WKSR 1420
Pulaski, Va, uv I
Pullman, Wash- KWSC 1250
KOFE 1150

Punta Gorda, Fla. WCCF 1580
Punxsutawney, Pa. WPME 1540

APRIL-MAY, 1966

Location C.L. Ke.
Putnam, Conn. WINY 1350
Puyallup, Wash. KPUY 1450
Quanah, Tex. KOL) 1130
Quantico, Va. wQVvA 1530
Quiney, 6!"'. KQACY 500
Quiney, Fla. WCNH 1280
Quiney. 111 WGEM (440
WTAD 930
Quincy, Mass. WJI0A 1800
Quiney, Wasbh, KPOR 1370
Quitman, Ga. WSFB 1490
Raeine, Wis. WRAC 1460
WRIJN 1400
Radford, Va, WRAO 1460
Raeford. N.C. WSHB 1400
Raielgh, N.C. WKIX 850
WNOH 1550
WPTE 680
WLLE 570
WRNC 1240
Ralls, Tex. KCLR 1530
Rantoul. 111. WRTL 1460
Rapid City, 8.0sk. KOTA 1380
KIMM 1150
KRSO 1340
KEZU 920
Raton, N.Mex. KRTN 1490
Ravenswood, W.Va. WMOV 1380
Rawlins. Wyo. KRAL 1240
Raymond. Wash. KAPA 1340
Raymondville, Tex. KSOX 1240
Rayville, La. KRIH
Reading. Pa. WEEU
WHUM 1240
WRAW 1340
Redding. Calif. KROG 1230
KAHR 1330
KQMS 1400
KVCV 600
KVIP 540
Red Bluff, Calif. KBLF 1490
Redfield. S.0ak. KFCB 1380
Redlands, Callf. KCAL 1410
Red Lion, P WGCB 1440
Red Lodge. Mont. KRBN 1450
Redmond. Oreg. KPRB 1240
Red Wing. Minn. KCUE 1250
Redwood Falls. Minn.
KLGR 1480
Reedsburg, Wis. WROB 1400
Reedsport, Oreg. KRAF 1470
Reldsville. N.C. WFRC 1600
WREV 1220
Remsen. N.Y. WREM 1480
Reno, Nev. KOH 630
KBET 1340
KOLO 920
KONE 1450
KCBN 1280
Rensselaer, Ind. WRIN 1560
Rensselasr, N.Y. WEEE 1800
Renton. Wash. KREN 1420
Rexburg, Idaho KRXK 1230
Rhinelander, Wis. WOBT 1240
Rice Lake, Wis. WJMC 1240
Riehfield, Minn. WPBC 980
lehfield. Utah KSVC 980
Richland, Wash. KALE 960
Ri Wis. WRCO 1450
Ri Va, WRIC 540
Ri Ind. WKBV 1490
Rl Ky. WEKY 1340
R Va, WANT 890
WBBL 1480
WRGM 1540
WLEE 1480
WEET 1320
WGOE 1590
WMBG 1380
WRNL 910
WRVA 1140
WXGI 950
WRGM 1540
Richwood, W.Va. WVAR 1280
Ridgecrest. Calif. KRCK 1360
KLOA 1240
Ridgeland, S.C. WBUG 1430
Rio Pledras, P.R. WUNO 1320
WRAI 1190
Ripley. Miss, WSCA 1260
Riptey, Tenn. WTRB 1570
Rlipon. Wis, wCwC 1600
Riverhead. N.Y. WRIV 1390
WAPC 1570
Riverside, Calif. KPRO 1440
KACE 1570
Riverton, W KVOW 1450
Riviera Beach, Fla. WHEW 1600
Roanoke. Ala, WELR 1860
Roanoke, Va. woB) 860
WRIS 1410
WHYE 910
WROV 1240
WSLS 610
Roanoke Raplds, N.C.
WCBT 1230
Roaring Sprgs., Pa.
WKMC 1370
Roberval, Que, CHRL 910
Robinson, 113, WTAY 1570
Robstown. Tex. KROB 5
Rochester, Minn. KROC (340
KFAV 1520

Location C.L. Ke.
KWEB 1270
Rochester. Minn. KOLM 1520
KWEB 1270
Roshester, N.H. WWNH 930
Rochester, N.Y. WBBF 950
WHAM 1180
WHEC 1460
WNYR 680
WSAY 1370
WROC 1280
Roekford. HI. WROK 1440
WIRL 1150
WRRR 1330
Rockford, Mich. WJPwW 810
Roek HHI. 8.C. WRHI 1340
WTYC 1150
ockingham, N.C. WAYN 900
Rock Island. IIl.  WHBF 1270
d. Maine WRKO 1450
kmart, Ga. WPLK 1220
Rock Springs, Wyo. KVRS 1360
ille, Md. WINX 1600
d,Tenn. WRKH 8580
Roeky Ford. Colo. KAV 1320
Rocky Mount, N.C. WCEC 810
WEED 1380
WRMT 1490
WKWS 1290
Recky Mount, Va. WYTI 1570
Rogsrs, Ark. KAMO 1390
Rogers City, Mich. WHAK 980
Ro'lnvlllo. Tenn. WRGS 1370
Rolla, Me. KCLU 1590
KTTR 1490
Rome. Ga. WLAQ 1410
WIYN 1360
WRGA 1470
WROM 710
Rome, N.Y. WKAL 1450
WRNY 1350
Roneeverte, W.Va, WRON 1400
Roseau. Minn. KRwWB 1410
Roseburg, Oree. KRNR 1490
KQEN 1240
KRXL 1250
KYES 950
Rosenberg, Tex. KFRO 980
Roservelt. N.M KROO 1820
Rossville, Ga. WRIP 980
Roswsll, N.Mex. KRSY 1230
KGFL 1430
KBIM 910
KROO 1320
KRIK 960
Roxboro. N.C. WRXO 1430
Royai Oak, Mlesh. WEXL 1340
lugby, N. Oak. KGCA 1450
Ruidoso. N.Mex. KRRR 1340
Rumford, Me. WRUM 790
upert, Idasho KAYT 970
Rushton, La. KRUS 1490
Rusk, Texas KTLU 1580
KRSL 980
WWWR 920
e, Atk. KXR) 1490
ille, K. WRUS 616
Rutiand. Vt. WHWB 1000
w8YB 1380
Sacramento, Caiif. KCRA 1320
KFBK 1530
KGMS 1880
KJAY 1430
KRAK (140
KROY 1240
KXO0A 1470
Safford, Ariz. KGLU 1480
KATO 1230
Sag Harbor, N.Y. WLNG 1600
Saginaw, Mieh. \\:gux :‘2(;3
wséu 790
8t. Albans, Vt. WWSR 1420
8t. Aibans, W.Va. WKLC 1300
8t. Augustine, Fla. WFOY 1240
WETH 1420
St. Charles, Mo. KAOY 1460
8t. Cloud, Minn. KFAM 1450
WJION 1240
Ste. Genevieve, Mo, KSGM 1340
8t. George, S.C. waiz 1300
St. George, Utah  KOXU 1450
St. Helen, Mich, WMIC 1590
9 KOHI 1600
. WSTI 940
. WJUO 1580
St. Johnsbury. Vt. WTIWN 1340
St. Joseph. Mich. WSJM 1400

8t. Joseph.Benton Harbor,
Mich. WHFB 1060
8t. Jeseph, Mo, KFEQ 680
KKJO 1550
KUSN 1270
8t Louls, Mo. KATZ 1600
KMOX 1120
KSO 5350
KSTL 690
KWK 1380
KXOK 630
WEW 770
WIL 1430
KXEN 1010

8t. Louis Park, Minn.

KRS1 930

Location C.L. Ke.
8t. Mary’s, Pa.  WKBI 1400
8t. P-'Rr Mian.  KSTP 1500
KOWB 630
WMIN 1400
WMKT 1370
WwCCD 830

8t. Petor, Minn. KRBI 1810
8t. Petersbure, Fl-.v\IVPm 680

UN 620
WLCY 1880
8t. Petersburg Beach, Fla.
WILZ 1590
Satamanca, N.Y. WGGO 1590
Salem, |lI. wJBO 1350
Sal WSLM 1220
WESX 1230
KSMg 1840
wJIC 1510
Salem, 0. WSOM 600
Salem. Oreg. KSLD# 1890
KAPT 1220
KBZY 1490
KGAY 1430
Salem, Va, WBLU 1480
Salida, Cele. KVRH 1340
Satina, Kans, KSAL 1130
KFRM 550
KISl 910
Salinas. Callf. KOON 1460
KSBW 1880
Salinas, Calif. KCTY 980.1000
Saline, Mich. woIB 1280
Sallsbury. Md. WBOC 960
wICO 1320
wJOY 1470
Sallsbury. N.C. WSTP 1490
WSAT 1280
Salmon, Idaho KSRA 960
Salt Lake City, Utah
KALL
K(:I’XB 1820
KNAK 1280
SL |
KSOP 1370
X 630
HO 860
KwIC 1550
San Angels, Tex, KTEO 1840
KGKL 960
KPEP 1420
KWFR 1260
San Antonio, Tex. KAPE 1480
KBAT 680
KBER 1150
KCOR 1350
KITE 930
KUKA 1250
KUBO 1310
KMAC 630
KOND 860
KTSA 550
WOA1 1200
San Bernardine, Calif.
KCKC 1350
K:‘XM 590
KRNO 12
KMEN Iﬁ
Sandersville, Ga. WSNT 1490
8an Diege, Gallf, KCBQ 1170
KFMB 760
K0GO 600
KGB 1360
KSON 1240
KS00 1130
Sandpoint. Idahe KSPT 1400
w |Iuo

Band Sz;lns. Okla. KTO
Sandusky, Ohio WLE!

C
3an Fernando. Calif. KGIL 1260
Sanford, Fla. WTRR 1400
Sanford. Me. WSME 1220
Sanford, N.C. WEYE 1290
GP 1050
San Franeliseo. Cailf,
RC 610
KCBS 740
KFAX 1100
KGO 810
KNBR
KKHI 550
KSAY 1010
KSFO §
KSOL 1450
KYA 1260
San Gabrlel, Cal. KAIL 1430

San German, P. R. WRJS 1060
1550

Sanitobia. Miss, WSAD
San Jose, Calif. KLOK 1170
KLIV 1590
KEEN 13870
KXRX 1500
San Juan. P.R. WAPA 680
WHOA 870
WIAC 740
WIPR 940
WKA'? 580
WKV 810
WKYN 630
WITA 1140

San Luls Obispe, Calif.

KATY 1340
KSLY 1400
KVEC 920
105
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Location C.L. Ke.
San Marcos. Tex. KCNY 1470
San Mateo, Callf. 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 1430
Santa Cruz, Calif. KSCO 1080
Santa Fe, N.Mex. KTRC 1400
KVSF 1260
Santa Marls. Cal. KCOY 1400
KHER 1600
KSMA 1240
KSEE 1480
Santa Monlea, Cal. KDAY 1580
Santa Paula, Calif. KSPA 1400
Santa Rosa, Callf. KSRO 1850
KHUM 1580
KVRE 1460
KJAX 1150
anta Rosa, N.Mex. KSYX 1420
Sapulpa, Okia. KREK 1550
Sarsnac Lake, N.Y. WNBZ 1240
Sarasots, Fia. WKXY 930
WSAF 1220
WSPB 1450

WYND |
Saratoga, N.Y. WSPN 800

Saratoga Springs. N,Y.
WKAJ 800
Sauk Raplds, Minn.

AL 800

Sault Ste. Marie. Mich.
ws00 1280
Savannah, Ga. WBYG 1450
WEAS 900
WSAV 630
WSGA 1400
WTOC 1290
SOK 1230
Savannah, Tenn. WORM 1010
lq:n. a, TS 860
8ehofMeld, Ala. WSHF lzlﬂg

Seheneotady, N.Y. WGY
w$§

8
NY 1240
Scotland Neek. N.C. WYAL 1280
Scott City, Kans. KFLA 1310
Scottsbiuff, Nebr. KNEB 960
KOLT 1320
Seottsbore, Ala, WCRI 1050
WROS 1330
Scottsdale. Ariz. KDOT 1440
Seottsville, Ky. WLCK 1250
Baranton, Pa. WARM 590
WEJL 630
WGB!l 910
WICK 1400
WSCR 1320
Seaford, Del, wSUX 1280
nx. KWCB 1300
Seaside, Oreg. KSRG 730
Seattle, Wasl KAYO 1150
KIXI 910
KING 1080
KiRO 710
KIR 950
KOL 1300
KOMO 1000
KETO 1500
KTwW 1250
KVI 570
KXA 7270
KBLE 1050
Sebring, Fla. WICM 860
WSEB 1340
Sedalia, Mo. KDRO 1340
KSIS 1050
Saguin, Tex, KWED 1580
Selma, Ala. WGWC 1340
WHBS 1490
Selma. N, C. wBzg 510
Seminole, Tex. KTFO 1250
tob 8, WSAO 1550

Seneca Township. 8.C.

WSNW 1150
Sevierville. Tenn. WSEV 930
Seward, Alaska KIBH 950
Seymour, Ind. WICD 1390
Seymour. Tex. KSEY 1230
Shakopes. Minn. KSMM 1530
Shallotte. N.C. WVCB 1410
Shamokin. Pa. WISL 1480
Shamrock. Tex. KBYP 1580
Sharon, Pa. WPIC 790

106

Location C.L. Ke.
Shawane, Wis. WTCH 960
Shawnes, Okla, KGFF 1450
Sheboygan, Wis. WHBL 1830
WKTS 950

Sheffleld. Ala. WSHF 1290
Shelby, Mont, KSEN 1150
Shelby, N.C. WOHS 730
WADA 1390

Shelbyville, Ind. WSVL 1520
Shelbyville, Ky. WCND 840
Shelbyville, Tenn, WHAL 1400
WLIJ 1580

Sheldon. lowa KIWA 1550
Shelton. Wash. KMAS 1280
Shenandoah, lowa KMA 960
KFNF 920

Shenandoah, Pa, WMBT 1530
Sherldan, Wyo. KWYO 1410
KROE 9%

Sherman, Tex. KRRY 910
KT X0 1500

Shippensburg, Pa. WSHP 1480
Show Low, Ariz. KVWM 970
Shreveport. La. KANB 1300
KBCL 1220

KEEL 710

KOKA 1550

KJOE 1480

KC1J 980

KRMD 1340

KWKH 1180

Sidney. Mont, KGCX 480
Sidney, Nebr. KSID 1340
idney. O, WMVR 1080

Sierra Vista, Arlz, KHFH 1420
Sikeston, Mo, KSIM 1400
KMPL 1520

Siler City, N.C. WNCA 1570
Siloam Sprgs., Ark. KUOA 1290
Silsbee, Tex. KKAS 1300
Sliver City, N.Mex. KSIL 1340
Silver Spros.. Md. WQMR 1050
Simecoe, Ont. CF RS 1560
Sinten, Tex. KTOD 1590
Sioux City. lowa Kscg 1360
KMN 620

KTRI 1470

Sloux Falls, 8.Dak. KISD 1230
KELO 1820

KNWC 1270

KS00 1140

Sitka, Alaska KIFW 1230
KSEW 1400

8kowhegan, Maine 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 1450
Soeorro. N.Mox. KSRC 1290
3oda Sprygs., Idshe KBRV 540
Solvay, N.Y. WQSR 1320
Somerset, Ky. WSFC 1240
WTLO 1480

Somerset. Pa, WVSC 990
Sonera, Calif. KVML 1450
Sonora, Tex. KCKG 1240
So. Bend. Ind, WNDU 1490
WIVA 1580

WwWSBT 960

Southbridge, Mass. WESO 970
So. Boston, WHLF 1400

Va.

Southern Pines, N.C.WEEB 990
South Charleston, W. Va.

WRDS 1410
South Daytena Beach., Fla.

WELE 1590
So. Gastonia, N.C. WGAS 1420
80, Haven, Mich. WJOR 9840
So. Knoxville, Tenn. WSKT 1580
So. Paris. Me. WKTQ 1450
So. Pittsbure, Tenn. WEPG 910
So. St. Paul. Minn.

KDwB 630

WMKT 1870
So. Williamsport, Pa.

WMPT 1450
Spanish Fork, Utah KONI 1480
Sparks. Nev. KBUB 1270
Sparta, i1, WH
Sparta, Tenn. WSMT 1050
Sparta, Wis.

Spartanburg, §.C.

Spencer, lowa
pencer, W.Va,
Spokane, Wash,

Springdale, Ark. KB
Springneld. 1.

WTAX 1240

C.L. Ke.

Springfleld, Mass. WHYN 560
WMAS 1450
WSPR 1270
KGBX 1280
KICK 1340
KTTS 1400
KWT0 360
Springfleld, Ohle  WIZE 1340
WBLY 1600
Springfield-Eugene, Ore,
KEED 1120
wDBL 1580
3 WCF R 1480
Seringhill, La, KBSF 1460
Spring Lake. N, C.
WFBS 1450

Spring Valley, N.Y.
WRRC 1300
Spruce Pine, N.C. WTOE Ilgg
1

Location

Springfleld, Me.

Stamford. Conn. WSTC 14
Stamford, Tex. KDWT |
Stanford, Ky, WRSL 1520
tarke, Fia. WPXE 1490
i WSSO0 1230

Starkville. Miss.

State College, Pa. WMAJ 1450
WR 1380

Statesbore, Ga,

£
£
z2
»
3

Statesville, N.C. WSIC 1400
WDBM 550
Staunton, Va. WTON 1240
WAFC 900
Stephenville, Tex. KSTV 1510
Sterling, Colo, KGEK 1230
KOLR 1490
Sterling, 1il. wsgn 1240
Steubenville, Ohio WSTV 1340
Stevens Pelnt, Wis. WSPT 1010
$ W Minn, WAVN 1220
tillwater, Okla. KSPI 780
Stoekton, Calif, KJOY 1280
KSTN 1420
WG 123
Storm Lake, lows KAYL 890
Streator, 11l, WIZ2Z 1250
Stroudsburg, Pa. WVPO 840
tuart, Fla, WSTU 1450
tuart, Va, WHEO 1270
Sturgeon Bay, Wis. WDOR 910
Sturols, Mich, WSTR 1230
Sturgis, s'ArDi'. KBXJE llgao
Stuttgart, Kw
Suffolk, va, WLPM 1423
Sullivan, Ind. WKQV 1550
Sulphur. La KS 13
Summerville
Summervil
Sumner, Wcl'lll. '&DFFIE llm
Sumter, 8.
WDXY 1240
WwS8SC 1340
Sunbury, Pa, WKOK 1070
Sunnyside, Wash. KREW 1230
Sun Valley, ida. KSKI 1340
Superior, Nebr. KRFS 1800
Superior, Wis., WDSM 710
WIGL 9870
WWIC 1270
WAXK 1320
Susanville, Calif. KSUE 1240
Sutton, W, va, WSGB 1490
Swainsbore, Ga, WIAT 800
Sweetwater, Tonn. WDEH 800
Sweetwater, Tex. KXO0X 1240
Sylacaugs, Ala. WFEB 1340
WMLS 1290
Sylva, N.C. WMSJ 1480
Sylvania. Ga. WSYL 1490
Sylvester, Ga. WOGA 1540
Syracuse, N.Y, WHEN 620
WFBL 1390
WNDR 1260
WOLF 1490
WSYR 570
Tabor City, N.C. WTAB 1370
Tacoma, Wash, KMO 1360
KTAC 85
KTNT 1400
KVI 570
Taft, Calif. KTKR 1810
Tahlequah, Okla. KTLQ 1850
Tahoe Valley. Calif.
KTHO 590
Talladega, Ala, WEYY 1580
WNUZ 1280
Tallahasseo, Fla. WMEN (330
WONS 1410
WTAL 1450
WTNT (270
Tallassee, Ala. WTLS 1300
Tallulah, La. KTLD 1360
Tampa, Fla. WALT 1110
WDAE 1250
WYOU 1550
WFLA 970
WHB0 1050
WINQ 1010
WTMP 1150
WSOL 130
Taos. N, Mex. KKIT 1340
Tarboro. N.C. WCPS 760
Tarpon Springs, Fla,
WCWR 1470

Location C.L. Ke.
Tasley, Va. WESR |
Taunton., Mass, WPEP 1570
Tawas City, Mish. WI10S (480
Taylor, Tex. KTAE 1260
Taylorsville, N. C, WSTH 860
WTLK 1570
Taylorvilh, il, WTIM 1410
Tazewell, Tenn.  WNTT 1250
Tell City, Ind. WTCJ 1280
Tempe. Ariz. KUPD 1060
KYND 1580
Tomple, Tex. KTEM 1400
Terre Haute, Ind, WBOW 1230
WAAC 1300
WTHI 1480
Terrell, Tex. KTER 1570
Terrytown, Nebr. KEYR 680
Texarkana, Ark, KOSY 790
Texarkana, Tex. KCMC 740
KATQ 840
KTFS 1400
Texas City, Tex. KTLW 820
Thayer, Mo, KALM 1290
The Dailes, Oreg. KODL 1440
Cl 1300

KA
Thermopolis, Wys,

T
KTHE 1240
Thief River Falls, Minn
KTRF 1230
Thibodaux. La. KTIB 630
Thomaston, Ga. WSFT 1220
WTGA |
WTHN 1500
Thomasville, Als. WIJDB 630
Thomasville, Ga. WPAX 1240
DR 730
Thomasville, N,C. WTNC 790
homson, Ga. WTWA 1240
Three Rivers. Mish.
WLKM 1510
Ticonderoga, N.Y. WIPS 1250
Tiffin, Ohlo WTTF 1800
Tifton. Ga. WTIF 1840
WWGS 1430
Tillamook., Ores. KTiL 1590
Titusville, Fla. WRMF 1050
Titusville, Pa. WTIV 1230
Tesson, Ga. WLET 1420
WNES 630
Toledo. Ohlo WOHO 1470
WSPD 15870
WTOD 5680
WCWA 1230
WTTO 1520
Toledo, Ores. KTDO 1230
Tolleson, Ariz. KRDS 1180
Tomah, Wis. WTMB 1480
Tompkinsville, Ky. WTKY 1870
Tooele, Utah KDYL 8950
Topeka, Kans. wiBw 580
KEWI (440
WREN 1250
KTOP 1490
Toppenish, Wash. KENE 1490
Torrington, Conn. WTOR 610
Torrington, Wyo, KGOS 1490
Towanda, Pa. WTTC 1550
Towson, Md. WAQE 1570
Trail, B.C. CJAT 810
Travelers Rest, S.C.
WBBR 1580
Traverse City. Mieh. WTCM 1400
WwCCW 1310
Trenton, Mo, KTTN |
Trenton, N.J. WAAT 1300
WBUD 12
WTTM
Trinidad, Cele. KCRT 1240
Troy, Ala, WTBF 970
Troy. N.Y. WHAZ 1330
WTRY 980
WXKW 1600
Troy, N. C. WIRM 1380
Truekee. Calif. KHOE 1400
Trumann, Ark. KTMN 1530
Truth or Consequences.

New Mexico KCHS 1400
Tryon, N.C. WTYN 1550
Tueson, Ariz. KTUC 1400

KXEW 1600

KAIR 1490

KCEE 790

KTAN 580

KCUB 1290

KEVT 690

KHOS 940

KMOP 1330

KFIF 1550

KTKT 990

KOLD 1450

Tusumeari, N.Mox. KTNM 1400
Tulare, Calif, KCOK 1270
KGEN 1370

Tulia, Tex. KTUE 1260
Tullshoma, Tenn. WIIG 740
Tuisa, Okla. KAKC 970
KOME 1300

KRMG 740

KELI 1430

KV00 1170

KFMJ 1050

Tupslo, Miss. WELO 580
WTUP 1490
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Locetion C.L. Ke.
Turlosk, Calif. KCEY 1390
Tusealoosa, Ale. WIRD 1150
ACT 1420
WNPT 1280
wTUG 780
wTBC 1230
Tuscumbla, Als, WVNA 1590
WRCK 1410
Tuskeges. Ala, WABT 580
Twenty-Nine Paims, Callf,
KDHI 1250
Twin Falls, Idashe  KTF1 1270
KLIX 1310
KEEP 1450
Two Rivers, Wis, WTRW 1590
Tyler, Tex, KDOK 1330
KGJB 1490
KTBB 600
KZEY 690
Tyrone, -Pa. WTRN 1340
Uhrichsville, Ohlo WUND 1540
WBTC 1540
Ukish, Callf. KUKI 1400
KMSL 1250
Ulysses, Kan. KULY 1420
Union, 8.C. WBCU 1460
Union City, Tenn. WENK 1240
Uniontown, Pa, WMBS 590
Urbana, 11I, wiLL 580
WKID 1580
Utiea. N.Y. WwWIiBX 950
WBVM 1550
WRUN 1150
WTLB 1810
Utuado, P.R, WUPR 1530
Uvalde, Tex, KVOU 1400
aldess, N.C, WSVM 1490
Valdosta, Ga. WGOV 950
WGAF 910
WIEM 1150
WVLD 1450
Valentine, Nebr, KVSH 840
Vallejo, Calif. KNBA 1190
Valley City, N.Dak. KOVC 1480
Vaiparaiso-Niceville, Fia.
WNSM 1340
Valparaiso, Ind. WAYK 1500
Van Buren, Ark. KFODF 1580
Van Cleve, Ky, WMTC 730
Vanceburg, Ky, WKKS 1570
Vancouver, Wash, KISN 910
KKEY 1150
KGAR 1550
Vandalia, 111, WPMB | 55
Van Wert, Ohie WERT 1220
Venleo, Fla. WAMR 1331
Ventura, Calif, KVEN 1430
KUDU 1480
Vermlllion, 8.0ak, KUSD tisd
Vernal. Utah KVEL (250
Vernon, Tex. KVWC 1400
Vere Beash, Fla., WAXE 1570
WTTB l4aa
Vieksburg, Miss. WAQBC 1410
WVIM Lain
Vietoria. Tex, KNAL 1410
KVIC 1340
Vistorviile, Cadit. KCIN 15890
Vidalia, Ga. WVOP 97
Vieques, P.R. WIVV 1870
Ville Platte, La. KVPI 1050
Vineennes, Ind. WAOV 1450
Vineland, N.J. WWB2Z 1360
wDvVvL 1270
Vinita, Okla. KVIN 1470
Vinton, Va, WKBA 1550
Virginia, Minn. WHLB 1400
Virginia Beach, Va.
WKVK 1550
Virougus. Wis, WISV 1360
Visalia, Calif. KONG 1400
Vivian, La. KLVI 1600
Waeo, Tex. WACO 1580
KAWA 1010
KBGO 1580
KWTX 1230
Wadena, Minn. KWAD 920
Wadesbore, N.C. WADE 1210
Wahpeton, N.D.-Breck-
enridge, Minn, KBMW 1450
Wailuku, Hawall KMyl 8
Waipahu, Hawail KAHU
Walhalla, 8.C. WGOG 1000
Location C.L.  Mec.
ALABAMA
Albertvilte WAVU-F
Alexander City WRFS-F
Andalusia WNB
Anniston WHMA.F
Athens wJo
Bay Minette WBCA-F
Birmingham WAPI.F
WBRC-F
WCR
WSFM
Clanton WKLF-FM
Culiman WFMH-FM

ArriL-May, 1966

Location C.L. Ke.
Wailace, Idaho KWAL 620
Wallase, N.C. WLSE 1400
Walla Walla, Wash.
KHIT 1820
KU 1420
KTEL 1490
Walnut Ridge, Ark, KRLW 1320
Walsenburg, KFL) 1380
Walterboro, §.C. WALD 1220
Waltham, Mass, WCRB 1330
Walton. N.Y. WDOLA 1270
Ward Ridge, Fla. WIOE 1570
Ware, Mass. WA 1250
warner Robbins, Ga,
WRBN 1600
WRPB 1850
Warren, Ark, KWRF 860
Warren, Ohio WHHH 1440
Warren, Pa, WNAE (310
Warrensburg, Mo, KOKO 1450
Warrenton, Mo, KWRE 730
Warrenton, Va, WEER 1570
. WKCW 1420
Warsaw, Ind, WRSW 1480
Warsaw, Va. WNNT 680
Warwick. E.Greenwich. R.1,
WYNG 1590
Wasso, Calif. KwS0 1050
Washington. D.C. WGMS 570
WMAL 830
WOL 1450
WOOK 1840
wwDC 1260
WRC 980
WTOP 1500
Washington, Ga. WLOV (370
Washington, Ind. WAMW 1580
Washington, lowa KC1l 1880
Washington, N.). WCRV 1580
Washington. N.C. WEEW 1820
WITN 830
Washington, Pa. WIJPA 1450
Washington Court
House, Ohio WCHO 1250
Waterbury. Conn. WATR 1320
WBRY 1580
WWwWCO 1240
Waterbury, Vt. WDEV 550
Waterloo, lowa KXEL 1540
KNWS 1090
KwwL 1330
Watertown, N.Y, WATN 1240
WOTT 1410
WWNY 790
Watertown. 8.Dak. KSDR 1480
KWAT 950
Watertown, Wis, WTTN 1580
Waterville. Me, WTVL 1490
atseks, (i, WGFA 1360
Watsonville, Callf. KOMY 1840
Wauchula, Fla. =~ WAUC 1310
WPRV 1600
Waukegan, 1ll, WKRS 1220
Waukesha, Wis. WAUK 1510
Waupaea, Wis, wDUX 800
Wausau, Wis. WRIG 1400
WSAU 550
WXCO0 1230
Waverly. lowa KWVY 1470
Waverly, Ohio WP KO 1380
Waverly, Tenn, WPHC 1060
Waxahachio, Tex. KBEC 1390
Wayeross, Ga. WACL 570
WAYX 1230
Waynesboro, Ga. WBRO (310
Waynesbore. Miss. WABO 990
Waynesboro, Pa. WAYZ 1380
Waynesboro, Va. WAYB i490
WANV 970

Waynesburg, Ps. WANB (580
Waynesville, Me. K [}

Waynesville. N.C, WHCC 1400
Weatherford. Tex. ZEE 1220
Webster City, lowa KJF) 1570
Weed, Calif, KDAD 800
Welrton, W.Va. WEIR 1430
Weiser, |daho KWEI 1260
Weleh, wW.Va. WELC |i150
WOVE 1340
Weldon, N.C. WCNF 1400
Waelisbore, Pa. WNBT 1480
Wellston. Ohlo WKOV 1330
o

U. S. FM Stations by States

Location C.L. Mec.
Decatur WHOS.FM 102.1
w 96.

Dotham WOOF-FM 99,
Fairhope WABF-FM 92.1
Homewood WILN 104,
Huntsville WAHR 99.
WNDA 92.9

Jackson WHOD-FM 104.9
obile WKRG-FM 99.9
Monroeville WMFC.-FM 99.3
WLPR 96.1

Montgomery WFMI 08.9
WAIM 103.3

WHHY-FM 101.9

Location C.L. Ke. | Location C.L. Ke.
Wellsville, N.Y, WLSYV 760 WKLM 980
Wenatohee, Wash. KPQ 580 WGNI 1340
KUEN 800 Wilmington, 0. WMWM 1080
KMEL 1340 Wllson. N.C, WGTM 590
Wendell-Zebulon, N.C. LLY 1850
WETC 840 vOT 1420
Wetlaco, Tex. KRGV 1290 Winchester, Ky, WWKY 1380
West Allls, Wis. WAWA (590 Winehester, Tean. WCDT 1340
W. Bend, Wis. WBKY 1470 Winchester, Va. WINC 1400
Wutbrooi. Mo, WIAB 1440 WHPL 610
West Chester, Pa. WCHE 1520 Windber, Pa. WWBR 1350
West Covina, Csl. KGRB 900 Windemere. Fla, WXIV 1480
W, Frankfort, 1ll, WFRX 1300 Winder. Ga. WIMO 1300
w, Hartford, Conn, Windom, Minn, KDOM 1580
WEXT 1550 Windsor. Conn. WSOR 1480
West Jefferson, N.C. Winfleld, Ala, WEZQ 1300
KSK 1800 Winfield. Kan, KNIC 1550
W, Liberty, Ky. WLKS 1450 Winnemueea, Nev. KWNA 1400
West Looma, gll. KGRB Winnfield, La. KVCL 1270
W. Memphle. Ark, KSUD 730 Winner, S.Dak. KWYR 1260
W. Monros, La. KUZN 1810 Winnsbore, La, KMAR 1570
W, Paim Besch, Fla. winnsbero, 8.C, WCKM 1250
WEAT 850 Winona, Mina. KWNO 1280
WJND 1230 KAGE 1380
WIRK 12980 Winona, Miss. WONA 1870
West Plains. Mo. KWPM 1450 Winslow. Ariz. KVNC 1010
West Point, Ga. WBMK 1310 KINO 1230
W, Point, Ga.-Lanett, Ala. Winston.Salem, N.C.
WRLD (490 WAAA 980
West Point. Miss. WROB 1450 WAIR Ilgs
Waestpert, Conn. WMMM 1260 WPEG I8
W. Springfield, Mass, w$s)8 800
WTXL 1490 wToB (880
W. Yarmouth, Mass. WKBX 1500
woCB 1240 Winter Garden, Fla. WOKB 1600
Waesterly, R.l. WERI 1230 Winter Haven. Fla. WSIR 1490
Westfleid, Mase, WDEW 1570 WINT 1860
Westminster, Md, WTTR 1470 Winter Park, Fla. WABR 1440
Weston, W.Va. WHAW 980 Wiseonsin Raplds, Wis.
W. Warwick, R.l. WWRI 1450 WFHR 1320
Westwego, La. KABE 1540 WRNE 220
Wetumpka, Ala. WETU 1250 Wolf Pt.. Mont, KVCK 1450
Wewoka-Seminole, Okla. © Woodburn, Ore. KWRC 940
KwSH 1260 Woodbury, Tean. WBF) 1540
Wharton, Tex, KANI 1500 Wood River, IIl, WRTH 590
Wheatland, Wyo, KYCN 1340 Woodside, N.Y. WWRL 1600
Wheaton, Md, WDON 1540 Woodward, Okia. KSIW 1450
Wheeling, W.Va. WHLL 1600 Woonsoeket, R.). WNRI 1380
WBZE 1470 WWON 1240
WKWK 1400 Weester, Ohio WWST 9860
WWVA 1170 Worecester, Mass. WAAB 1440
White Castle, La. KEVL 1590 WNEB 1230
Whitehall, Mich. WLRC 1490 W?lc 1310
White Plains, N.Y. WFAS 1230 WTAG
White River June,, Vt. Werland, Wys, KWOR 1340
WVTR 910 Worthingtos, Mina. KWOA 730
Whitesburg, Kcy. wTcw 920 Worthington, Ohle WRFD 880
Whiteville, N.C. WENC 220 Wynne, Ark. KWYN 1400
Wichita, Kans, KAKE 1240 Wyomln' Mieh. WERX 1530
KLEO 1480 | Wythevillo, Va, WYVE 1200
XFDI 1070 Yakima, Wash, KIT 1280
KFH 1330 KIMA [460
KSIR 900 KBBO 1380
KWB8 1410 KQoT 930
Wichita Falls, Tex. KNIN 990 KUT) 980
KTRN 1200 KYAK 1390
KWFT 620 Yankton, 8.D. KYNT 1450
Wickenburg, Ariz. KAKA 1250 WNAX 570
Wickford, R.I. WKFD 1370 Yaueo, P.R. WKFE 1550
Wildwood, N.). WCMC 1230 Yazo0 cn;. Miss. WAZF 1230
Wilkes-Barre. Pa. WBAX 1240 York, Nebr. KAWL 1370
WBRE 1340 York, Pa. WNOW 1250
WILK 980 WORK 1350
Willlamsburg, Ky. WEZ) 1440 WSBA 910
Williamsburg, Va. WBCI 740 York, 8.C. WYCL 1580
Willlamson, W,Va. WBTH 1400 Youngstown, Ohle. WBBW 1240
Williamsport, Pa. WLYC 1050 WFMJ) 1880
WRAK 1400 WKBN 570
WWPA 1340 Ypsilantl, Mich, wWYS1 1480
Wiiliamston, N,C. WIAM 900 WYNZ 1520
Willimantie, Conn. WIL) (400 Yreka, Callf. KSYC (490
Wililsten. N.D. KEYZ 1360 Yuda City, Calit., KUBA 1600
Willmar. Minn. KWLM 1340 AGR 1450
Willoughby, Ohlo WELW 1330 Yuma, Arlz. KBLU 1320
Willow Springs. Mo. KUKU 1380 KVOY 1400
Willows, Calif. KIQS 1560 KYUM 560
Wilmingten, Del. WAMS {380 Zanesville, Ohlo WHIZ 1240
WDEL 1150 Zarephath, N.J. WAWZ 1380
WILM 1450 Zebulon-Wendsll, N. C.
wTUX 1290 WETC 540
Wilmington, N.C. WMFD 630 Zephyr Hills, Fla. WZRH 1400
WHSL 1490 Zion, HIl. WZBN 1500
a - ]
Location C.L. Mec.|Location C.L. Me.
Musele Shoals WLAY-FM 105.5
Seima WHBB-FM 100.1 | ARIZONA
pieh g e e
Sylacauga WMLS.FM 98.3 | Mesa Q J
Tuseumbia WVNA 100.8 | Phoenix KRFM 955
Tusealooss WTBO-FM 85.7 KFCA *88.5
WUOA °91.7 KITH 101.8
KOOL-FM s;g
KNIX-FM 102..
ALASKA KOY-FM 92.5
Anchorage KNIK 105.5 KMEO 96.9
KBYR-FM 102.4 KTAR.FM 98.7
College KUAC 104.9 KYEW 933
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WHITE'S Location C.L. Me.|Location C.L. Me.|Location C.L. Mec.
Great Falls KOPR-FM 106.3 WWOL-FM 104.1 | Gresville WWWS 9.8
@E&@U@ Missoula KUFM °88.1 WYSL-EM 88| WNCT-FM 1073
.1 | Grifton -FM 933
NEBRASKA gln:onls vv‘?:;g :03.7 Henderson wnug;u &g
entral Squars 89.3 © |
IL@@ DeatricoR KWBE-FEM 9.0 | Cherry Valley WV 101.9 | Hendersanvilie WHKP.FM 1028
Hastings KICSFM 93,5 Zhinten GRIaE L e WK EN 1529
Keargey-Holdrege " | Cortiana WKRT-F ‘0| High Point  WHPE.FM 5.
KHOL-FM 98.9| Gopew WECK-Fm o87| ° WHPS *05:3
Lexington KRUN-FM 93.1
Locati cL Lineoln T KFMa s [ FREDRer wECw ‘5.1 WNOS-FM 1003
ocation L. Me. KWHG 102.7 s 5 i P
3 WEHH-FM 94.3 | Jacksonviile WINC-FM 92.1
Muskegon wrEm 10.9[ 0" KPAB-EM 99.0| rrorat Park  WEMVEIM 327 onapelt WAKB.FM ‘983
0Oak Park WLDM 955 KGBI-EM 100.7 | garden Ci WBHS =00.3 | Kannapolls  WRKB-EMI 0.7
Owasso WOAP-FM 108.9 KOWH-EM 941 | Garden Clty 2 [ ez s G
Petoskey WIML 989 WOW-F 92, Genese WGSU 88.8 | Leaksville WLOE-FM 84.5
WM EEN 98:7 x':c# ".IS Hempstead WHLI-FM 98.3| Lexington WBUY-FM 943
port Wuren WHLS-FM 107.1 | Seottsblut KNEW-FM 841 | Hornell et L LU [CIT T T WAGRFM 1058
0! al *89, - 3 " 5
o ws:ﬁ)yg I%? NEVADA Ithaca wucma .g{:; North w:lkubonwxsc."‘ 0
Spring Arbor WSAE*893 | Las Vesns L e i wven-im ssa| ot WETF.EM 847
i i RGN 101.9 E : - X
Slurelt City wiohEM A KLUG-FM 98.5| Jamestown WITN-EM 933 WRAL-FM 101.5
WTCM-FM 108.7 KVEG-FM 92.3 WKSN-FM 101.7 | Reidsville WWMO-FM 102.1
Warren wi’us 91.5| Reno KNEV 05.5[ Kenmore WYSL-FM 103.3 [ Rocky Mount WEED-FM 92.)
Yositanti WEMU °88. KUNR 88.1 | Lake Success WTFM 103.5 WFMA 100.7
e ! NEW HAMPSHIRE Tous il &’383?: 81 . wnxvcl)vgvﬁ %
oudonville - N 0XDOre - 3
MINNESOTA e W, Middletown WALL.FM 92.7 y WSTP-FM 106.5
Brainerd KLIZ-FM 95.9 . U-FM 103.7 [ Mt Kiseo WRNW 107.1 | S8anford WWGP-FM 105.5
Golden Valley ~ KARS-FM 92.5| laremont WTSV-FM (086.1 WVIP-FM 108.3 | Shelby WOHS.FM 96.1
Mankato KMSQ °90.5 | Qurham WUNH *90.3| New Rochelle WVOX-FM 93.5 | Statesville WFMX 105.7
KYSM-FM 108.5 | Exeter WPEA ®83.1| New York WABC-FM 95.5| Tabor City WTAB-FM 104.9
Minneapolls KTIS.FM *98.3| Laconia WLNH-FM 98.3 WBAI 99.5| Tarbore WCPS-FM 104.3
KWEM 97.|Kosne WKNE-FM 103.7 WCBS-FM 101.1 | Thomasville WTNC-FM 083
WLOL-FM 99.5| Manchester WKBR-FM 95.7 WEVD-FM 97.9 [ Washington WITN-FM 93.3
WPBC-FM 101.3 WGIR-FM 101.1 WFUV *90.7 | Williamston WIAM 03,7
WAYL 93.7|Mt. Washington WMTW.FM 84.9 WHOM-FM 923 | Wilmingten WPRV 3.9
WCTS-FM 1003 | Nushua WOTW-FM 106.3 WKCR-FM *89.9 | Wilson WVOT-FM 1061
mamm  CHCLR | Renem  MMER 3 VLR 1| Wi aen WA o)
L] - o . .
Rochester KROC-FM 106.9 NEW JERSEY WNEW-FM 102.7 WFDO-FM *83.1
KNXR 97.5 WNBC-FM 97.1 WSIS-FM 104.1
8t. Cloud KFAM-FM f04.7| Asbury Park — WILK-EM  84.3 WNYC-FM 839
st Louls Park "KRSI.FM 194.11 Attantie City  WFPG.FM 969 mmcg's 9.8 NORTH DAKOTA
. STP-FM 94.5 Celll) e WPIX-FM 101.9 | Fargo KENW-FM 97.9
Willmar KWLM-FM 105.5] gridgeton WSN).FM 107.7 WQXR.-FM 86.3 WOAY-FM 93.7
Worthington KWOA-FM 84.9| Camden WKON-FM 106.9 wss: :83'; KOSU 91.9
MISSISSIPPI Qer e WONARY 1003 Niagara Fas WHLD-EM 985 OHI0
o 1 orwie - .9
Bt wesm ol wwigEw 663 St WDLEW a3 wakpew g
Gulfport WROA-EM 1071 | Frankiln Lakes  WRRW 887(DHNS®.  weaVoFM '969 WCUE-EM 983
Hattiesburg ~ WHSY-FM 104.5 | Glassbore WGLS-FM *89.7| patchogjue ~ WALK-FM 97.5(s) | Alliance WFAH-FM 101.7
Jackson WIDX-FM 102.9| Hackettstown WNTL °91.9 WPAC-FM (06.1]| Ashland WNCO-FM 101.3
WSLI-FM 96.3 | Long Branch WRLB 107.1 ; 2 ;
WWHO 84.7 | Millviil WMVB.FM 873 beskskin WLNA-FM 100.7| Ashtabula D
b ville 5 *2 | Potsdam WTSC-FM 91.1| Athens WOUB-FM *91.5
Kosclusko WKOZ-FM 105.1 | Newark WHBI 105.9
Lau WNSL-FM 100.3 WFME a7 [ Poushkeensls  MWRIE-EM 1013 | Barbert WAGEN 'o40
g g . - ) arberton X
HoraPomt  WACY'EM 1089 WV G taag| Blrrhead  WAPC.FM_ 100.9(s) | Bellaire gy P L
Pascagoula WPMP.EM 99,1 | New Brunswk. WCTC-FM 98.3] Roshester ws;lr".';u H 3:51%. Green WAVYRB}II‘C: 33?
Poplarville WRPM-FM 107.9] Paterson WPAT-FM 983.1 WCMF 965 WBGU °88.1
Pontotoe WSEL-FM 96.7 | Princeton WPRB 108.3 WIRQ *90.9 | Bryan WBNO-FM 100.9
Red Bank WFHA-FM 1083 WROC-FM 97.9 | Bueyrus WBCO-FM 927
MISSOURI South Orange WSOU *89.5 WVOR 100.5 | Cambridge WILE-FM 96.7
gurse KBpL gis|Tromer o WEULSDR 15| Scheneendy, WM ga O VRIS e
arroliton KAOL-FM 101.1 g ou sto 3 o
Clayton KFUO-FM 9.1 | wildwood WITM-EM 04.5] Sorineville WSPE °88.1 WTOF 881
Ghwbe GGl Rilwemt  VRIEINQemNT | uAmiojomm o wMEioh )
restwoo H 84.7 « 5 - . - 3
Ei Oorado Springs ONO 107.9 | Chillieothe WBEX-FM 93.3
P ESM-EM 1017 NEW MEXICO WSYR-FM 94,5 Cincinnati WAEF-FM 98.5
Houston WBTC-FM 99.3| Alamogordo KXXI 94.3(Troy WFLY 92, WCPO-FM 105.1
loplin WMBH-FM 96.1 | Albuquerque KANW °89.1 WRPI °91.5 WAKW.FM 98.3
KSYN 92, KARA.FM 90.5| Utiea WRUN-FM 105.7 WGUC °90.9
Kamas City  KCMO-FM 94, KDEF-FmM 94.1| Wethersteald WBIV 105.7 WKRC-FM 101.9
|'((ggv 1% KRST 82.3 White Plains WFAS-FM 103.9 wz"!IJFBI Ig;;
TSR *90. HFM 96.3 -FM 92,
WOAF-FM | KOAT-FM 100.3] NORTH CAROLINA | GClreleville WNRE 104.9
KCMK 933 s i Cleveland KYW-FM 105.7
KU R o0 ] crovis (QB-EM 953 | Atbemarte WABZ-FM 100.9 WBOE °90.3
KMBC-FM 99.7 | Hobbs KHOB-FM 95.7 | Asheboro WGWR-FM 92.3 WCRF-FM 103.3
KPRS-FM 103.3] Los Alamos p "5 | Asheville WLOS-FM 104.3 WCLV 95.5
Kxrh 's6l Lonal KRSN-EM  98.% Burlington WBBB-FM (01,1 WDOK-FM 1021
5 {1 - o ¥ P S o
Kennett KBOA-FM 98.9 | Mountain Park KMEM 97.8( 5 0 WFNS-FM  98.9 WERE.FM 98.5
Osage Beach KRMS-FM 98.5| Roswell KBIM-FM 94.9 ack Mountain WMIT 106.9 WGAR-FM 909.5
Poplar Bluff KWOC-FM 94.5| Santa Fe KSNM 955 Burgaw PGF-FM 99.9 WHK-FM 100.7
Rolla KCLU-FM 94.3| Taos KKIT-FM 99 8| Burlington-Graham WIW-FM 104.1
St. Joseph e, | Bty Gt WG 97| cpaoer i CWONE *o18 wheE lons
st tadh KCPM ‘7| NEW YORK  |Chrene  METEM 53| g wosYrk 34
KADI 96.5 2 .1 | Cleveland Hts. E .
§ Albany WAMC °90.3 WSOC-FM 103.7 90,
WAMY-EM 19011 Auburn WMBO-FM 106.9 NYEM 104y | Columbus WENSEM 091
St i Siben Lo MTEN IehS) clmamges e W 082 el &
"OKRED 1063 pinanten WHGLEN ‘g7 Uem  MONETEM i3 e 1
3 m . I B b 5 b
D FELSEL) B WKOP.FM 99.1 | Elkin WIFM-FM 100.9 WYKO 947
KTXR 101.5| Breokiyn WNYE °91.5| Fayetteville WFNC-FM 98.1 [ Conneauit WFIZ 104.9
Waynesville KFBb '97.7| Brookviite WCWP °88.1 | Forest City =~ WBBO-FM 93.3 Dayton WHIO-FM 99.1
wet Plaim  KWPM.FM 939 Bufiale WBEN-FM 102.5 WAGY-FM 105.3 WONE-FM 104.7
: WDCX 99.5| Frankiin WFSC.FM 98,7 WDAO 107.7
MONTANA WBFO *88.7 | Gastonia WGNC-FM 101.9 | Delaware WSLN *91.1
Belgrade TG WBUF 93.3| Goldsboro WEQR' 96.9 | East Liverpool WOHI-FM |
8|l|"n ) -FM 98.7 WEBR 94.5| Gresnsbore WMDE 08.7| Eaton WCTM
Billings RL-FM 97,1 WGR-FM 96.9 WQMG-FM 97.1 | Elyria WEOL-FM 107.3
ozeman KBHF 93.7 WTSL-FM 1033 WUAG °89.9 | Findlay WFIN-FM 100.5
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Location C.L.
Fredericksburg WFVA.FM
na WMNA-FM
Grundy WNRG-FM
Hampton WVEC-FM
WHOV
Harrisonburg WEMC
WSVA.FM
Lyschburg WWOD-FM
WDMS-FM
Manassas WPRW-.FM
Marion WMEV-FM
Martinsville WMVA-FM
Newport News WGH-FM
Norfolk WMTI
WCMS.FM
WNOR-FM
WPHD
WRVC
WTAR-FM
WXRI
WYFI-FM
Portsmouth WAVY-EM
Radford WRAD-FM
Richmond wCoD
WRFK
WRVA-FM
WRNL-FM
Roanoke wWDBJ-FM
WLRJ
WROV-FM
WSLS-FM
8South Boston WHLF-FM
South Norfelk WFO0S
Staunton WSGM-FM
Siffolk WXYW
Willlamsburg WCWM
WRCI
Winehester WRFL
Woodbridge WXRA
L
Location C.L
Abbotsford. B.C. CFVR
Altona. Man. CFAM
Amherst, CKDH
Amos, Que. CHAD
Antlgonish, N.S, CIFX
Barrie. Ont. CKBB
Bathurst. N.B. CKBC
Belleviile, Ont. clisa
Blind River, Ont. CJNR
Brampton, Ont. CHIC
Brandon, Man. CKX
Brantford. Ont. CKPC
Bridgewater, N.8. CKBW
Broekville, Ont. FJR
Cabano, Que. JAF
Calgary. Alta. CBR
CFAC
CFCN
CFVP
CHQR
KXL
Callander, Ont. CFCH
Cambeil River. B.C. CFWB
Campbeliton, N.B. CKNB
Camrose, Atla. CFCwW
Causapseal. Que. CiBM
Charlottetown. P.E.l. CFCY
Chatham, Ont. CFCO
Chicoutimi. Que. cBJ
CIMT
Chilliwaek, B8.C. CHWK
Churehill, Man. CHFC
Cobourg, Ont, CHUC
Collingwood, Ont. CKC
Corner Brook, Nfid. CBY
FCB
Cornwall, Ont. CFML
CISS
Courtenay. B.C. CFCP
Cranbrook, B.C. CKEK
Dartmouth. N.S. CFDR
Dauphin, Man. CKDM
Dawson Creek, B.C. CIDC
Drumheller, Alta. CclDV
Drummondville, Que. CHRD
Dryden. Ont. CKDR
Dunean, B.C. CKAY
112

Location C.L.  Mec.|Location C.L. Mec.|Location CL Me.
WASHINGTON Huntlngton WKEE-FM 100.5| Neillsville WCCN-FM 1072.5
WMUL *88.1 | Oshkosh WMKC 96.7
Aberdeen WDUX-FM [04.7 WVQM 103.3]| Platteville WSUP *80.5
Bellingham KGMI-FM 92.9 | Martinsburg WEPM-FM 97.5| Racine WRIN-FM 100.7
KERI [04.3| Morgantown WAIR-FM 101.9 WF 92.1
Bremerton KBRO-FM 106.9 | Norfolk WCMS.FM 100.5| Rhinelander WOBT-FM (07.9
Centralia KGME-FM 102.910ak Hill WOAY-FM 94.1| Rice Lake WIMC-FM 96.3
Cheney KEWC-FM *89.1 | Parkersburg WTAP-FM 103.1 | Richland Center WRCO-FM 100.9
College Place KGTS 6t.3 WCEF-FM 99.3]| Ripon CWC-FM 95.9
Edmunds KGFM [05.8|St. Albans WKLC-FM 105.1 | Sauk City WVLR 96.7
Ellensburg KCWS-FM *91.5 | Wheeling WKWK-FM 97.3| Sparta COW-FM 92.1
Eugene KBMC 104.5 WWVA.FM 98.7]|8tevens Polnt WSPT.FM 97.9
Me. | Hoquiam KGHO-FM 103.9 WTRF-FM 102.5| Superior WIC-FM 105.1
| Lynden KLYN-FM 108.5 Tomah WTMB-FM 98.9
jor.s| OPPortunity  KZUN-EM 961 WISCONSIN Two Rivers ~ WTRW-FM 102.8
1033 | Frosser KACA 102.3 | Appleton w ogy.1 | Watertown WTTN-FM 1047
97.7| Richland KC 98.1 WAPL-FM 105.7| Waukesha WAUK-FM 106.1
101.3 Sesttle KING-FM 98.1| chilton WHKW *89.3| Wausau WHRM *91.9
“88.3 KB 98.9 | Colfax WHWC °88. WRIG-FM 101.9
. KBLE-FM 93.3 *90.; | Wauwatesa WTOS 08.7
91.7 Delafield WHAD *80.
100.7 KET.?&"‘ 1013 | Eau Claire WIAL 94.1( West Bend WBKV-EM 92.5
100. e WEAU-FM 100.7 ewater g
1002 KIBG, FMR00.2 Fort Atkinon WFAW 107.3 Wise. Ranlds  WFHR-FM 1088
108.7 o resn Bay - o
03.9 KLXN 9°-|5 Greenfeld Twp. WWCF 94, WYOMING
96.3 KDL-FM 94.1 | Highland WHHI 918 . CORTOLGE] 063
07.9 KTGIRFM :gg; :“'M.m, Twp. wc%”;sﬁ og_ eyenne -F .3
9. 5 4 anesville - B
(003 (KYOw 949 | Kenosha WLIP 95 PUERTO RICO
98.7 KIXIEM 33.7|La Crosse WHLA *90.3] A 0cibo WCMN.FM 104.3
104.5 | 5pok KREM-FM 92 LR ae WNIK-EM 107.3
102.5 | Spokane 3 -9 [ Madison WHA-FM °88.7| 5 guaq111a WABA-FM 100.3
95.7 KON EMIRO3.7 WIBA-FM 1015 gayamon WRSI-FM 100.7
105.3 pd) WISM-FM 8811 o0 WVOZ-FM 107.7
9.7 Leterd Bl WMEM_104.1(8) | EE0 08 WMDD-FM 96.5
96.9 KHQ-FM  98.1 WRVB-FM i02,5| Falardo ] b
Tacoma KC 90.9 | Marinette WHMD *91.5| Guayama WXRF-FM 106.9
101.7
98,1 KLAY-FM 106.1 | Marshfield WDLB-FM 106.5| Mayaguez WKJB-FM 99.1
9i.) KTNT-FM 97.3 | Menomonee WZIMF 883 WORA-FM 972.5
84.5 KTOY *91.7 | Merrill WLIN 100.7 WOYE-FM 94.1
102.1 KTAC-FM 103.9 | Milwaukee WFMR 96.5] Ponee WLEO-FM 101.9
94.9 | Yakima KNDX-FM 108.3 WMIL-FM 957 WPAB-FM 93.3
92.8 RN EM o3| san tuan WIPR-FM *91.3
o WEST VIRGINIA WMKE 1021 WIAC-FM 102.3
97.5 | Beckley WBKW 99.3 WQFM 93.3 w"v%?: :g;.:
#90.5| Berkeley Springs WSCF-FM 93.5 v",’;s"j Ig;--’; b
o5 | tasnetd VLIS RIS 5 WEMP-FM 99.1 VIRGIN ISLANDS
92.9 [ Charleston WKAZ-FM 97.5 WUWM *89.7 3
89.1 WCHS-FM  96.! [ Moproe WEKZ.-FM 98.7| St. Croix. Christiansted
96.5 WKNA 98.5| Mt. Horeb WFMK 92.3 : WIVI-FM 99.5
92.5 WTIO 105.9 | Neenah- Menasha Christiansted, St. Croix
105.9 WVAF 99.9 WNAM-FM 99.3 WIVI-FM 99.5
P e Tuman N + + . e i)
o o o
Canadian AM Stations by Location
Ke. |Location C.L Kc.| Location C.L Ke. | Location C.L Ke.
1240 | Edmonton. Alta. CBX 740 CKLC 1380 Oakville. Ont. CHWO 1250
1290 CFRN 1280 CKwWS 9O Orillia, Ont. CFOR (570
900 CHED 630| Kirkiand Lake, Ont. CIKL 560| Oshawa, Ont. CKLB 13350
1340 CHFA 680| Kitchener, Ont. CHYM 1490 | Ottawa. Ont. cBO 910
580 CHQT 1110 CKKW (320 CBOF 1250
950 CJCA 9%0| Kitimat, B.C. CKTK 1230 CFRA 580
1360 CKUA 580 Llnglny. B.C. ClJC 850 CKOY 13810
800 { Edmundston. N.B. CJEM 5701 La Sarre, Que. CKLS 1240 CKPM 1440
730 | Estevan, Sask. CJSL 1280 La Tuque. Que. CFLM 1240 | Owen Sound, Ont. CFOS 580
790 | Flin Flon, Man. CFAR 590 Leamington, Ont. CJSP  710| Parry Sound, Ont. CKAR-I 1840
1150 | Fort Frances, Ont. CFOB 800| Lethbridge, Atia. CHEC 1090 Peace River, Alta. CKYL 810
1380 | Fort Simpson, N.W.T. CJOC 1220 Pembroke, Ont. CHOV 1350
1000 CFMR 1490 Lindsay. Ont. CKLY 910 Penticton, B.C. CKOK 800
1450 | Fort St. John, B.C. CKNL 560! Lioydminster, Atta. CKSA 1080 | Peterborough, Ont. CHEX 980
1240 | Fort William, Ont. CILX 800] London, Ont. CFPL 980 PT 1420
1010 | Fredericton, N.B. CBZ 970 CKSL 1410} Pointe Claire, Que. CFOX 1470
960 CFNB 550| Marystown, Nfid. CHCM  560| Portage La Prairie. Man,
080 | Galt, Ont. CFTJ 1110} Matane, Que, CKBL 1250 CFRY 920
6030 | Gander, Nfid. CBG 1450 | Medicine Hat, Atta, CHAT 1270| Port Alberni. B.C. CIAV 1240
810| Goose Bay. Nfid. CFGB 1340 Middieton, N.S. CKAO 1490| Port Arthur, Ont. CFPA 1230
1140 | Granby. Que. HEF 1450 ) Midiand. Ont, CKMP 1230 ) CKPR 580
600 | Grande Prairie, Alta. CFGP 1050 | Moneton, N.B. CBAF 1300 Prince Albert, 8ask. CKBI 900
1490i| Grand Bank. Nfid. cjox 710 CKCW 1220 Prinee George. B.C. CKPG 550
950 | Geand Falls, Nfid. CBT 540 | Mont Laurier, Que. KML 610; Prince Rupert. B.C. CFPR 860
790 KCM 620 | Montmagny, Que. CKBM 1490 CHTK 560
1450 CJCN 6 Montreal, Que. CBF  690| Quebec, Que. cCBvV 980
630 | Gravelbourg, Sask. CFRG 710 CBM 940 CFOM 1340
630 CFGR 1230 CFCF 600 CHRC 800
1580 | Guelph, Ont. CJOY 1460 CFMB 1410 CILR |
1420 | Hatifax. N.S. CBH 860 CJAD 800 CKCV 1280
1270 CHNS 960 CJMS 1280 Quesnel, B.C. KcQ 570
1230 CJCH 920 CKAC 730 Red Deer, Alta. CKRD 850
1450 | Hamilton, Ont. CHML 900 CKLM 1570 | Regina. Sask. CBK 540
1400 cCKOC (150 CKGM 980 CIME 1300
990 CHIQ 1280| Moose Jaw, Sask. CHAB 800 CKCK 620
570 | Hauterive, Que. CHLC 580 Nanaimo, B.C. CHUB 1570 CKRM 80
1110 | Huntsville, Ont. CKAR 630] Nelson, B.C. CKLN 1390 Richmond Hill, Ont, CFGM 1310
1220 | Hull, Que. CKCH 970 | New Carlisle, Que. CHNC  610| Rimouski, Que. CIBR 900
14401 Inuvik, N.W.T CHAK 860 Neweas 790! Riviére du Loup, Que. CIFP 1400
570 | Jolietie, Que. CILM 1350! New G| 1320 | Roberval, Que. CHRL 910
790 | Jonquiere, Que. CKRS 590( New Westmin: Rouyn, Que. CKRN 1400
730 | Kamloops, B.C. CFJC 910 980 | Ste. Anne de la Pocatiers, Que.
1350 | Kapuskasing, Ont. CKAP 580| Niagara Falls, Ont. CIJRN 1600 1 CHGB 1310
910 | Kelowna. B.C. CKOV  630| North Battleford. Sask, St, Boniface, Man. CKSB (050
13401 Kenora, Ont CJRL 1220 CIJNB 1050 | St. Catharines, Ont. CKTB 610
900 | Kentville, N.S. CKEN (350 North Vaneouver, B.C. St. Hyacinthe, Que. CKBS 1240
1500 | Kingston, Ont. CFRC 1490 CKLG 730! 8t. Jean, Que. CHRS 1090
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Location C.L.  Kec.|Location C.L. Kc.|Location C.L. Ke.|location C.L
8t. Jérome, Que. CKPL 900 CKTS8 900| Toronto, Ont, CBL 740( Ville 8t. Georges. Que,
Saint John, N.B, CBO 1110| Simeoe, Ont. FRS 1560 CFRB 1010 CKRB
St. John's Nfid. CBN  640| Smiths Falls. Ont. CJET 630 CHFI 1540 wawa, Ont. CIWA
CION  930| Smithers. B.C. CFBV 1230 CHUM 1050| welland, Ont. CHOW
CKZN 6160| Sorel, Que. CISO 1320 CJBC  860| Weyburn, Sask, CFSL
VOAR 1230 Stratford. Ont. CICS 1240 CKEY 590 whitehorse. Y.T. CFWH
VOCM 590 Steinbach, Man, CHSM (250 CKFH 1430 williams Lake, B.C. CKWL
vow 800| Stephenville, Nid, CFSX 910( Trail, B.C. CIAT 610 Windsor, N.S. CFAB
8t. Joseph d'Alma, Que. Sudbury. Ont. FBR 550 ( Trure, N.S. CKCL  800| windser, Ont. BE
CFGT 1270 NO 800 | Val d'0Or, Que. CKVO 1230 CKLw
St. Thomas, Ont. HLO 680 CKSO 790 Valleyfield, Que. CFLV 1370 CKWW
Sackville. N.B. CBA 1070| Summerside. P.E.I. CIRW 1240 | Vancouver. B.C. CBU  690| wingham, Ont. CKNX
Saint John. N.B. CFBC 930 Swift Current, Sask. CKSW 1400 CFUN 1410 winnipeg. Man. CBW
CHS2 1150 Sydney, N.S. CBl 1140 CHAM 1320 cioB
Sarnia, Ont, CHOK 1070 CICB 1270 CIOR 600 cJaMm
Saskatoon, Sask. CFNS 1170 CJCX 6010 CKLG 730 CKRC
CFQ 600 | Terrace. B.C. CFTK 590 CKwWX 1130 ciam
CKOM 1250 Thetford Mines, Que. CKLO 1230( Verdun. Que. CKVL 850 CKY
Sauit Ste. Marie. Ont. CIIC 1050| Thompson, Man. CHTM  610{ Vernon, B.C. ClIB 940 Woodstock. N.8 cicl
CKCY  920| Trois-Rivieres, Que. CHLN 550| Victoria, B.C. CFAX (070 k' v 0xX
Sept-1les, Que. CKCN 560 CKTR 1150 CIVI 900( Woodstock. Ont. CK
Shawinigan, Que.  CKSM 1220 Tillsonburg. Ont. CKOT (510 CKOA 1220| Yarmouth, N.8. ciLs
Shefferville. Que. CFKL 1230| Timmins, Ont. CFCL  620( Vietoriaville, Qque. CFOA (380( Yellowknife, N.W.T. CFYK
Sherbrooke. Que. CHLT 630 CKGB 680! Ville Marie. Que. CKVM 710! Yorkton, Sask. CIGX
S . w : . - . e —
. . L]
Canadian FM Stations by Location
L]
Location C.L. Mec.|Location C.L. Me.|Llocation C.L. Mc.|Locatlon c.L
Belleville, Ont. CIBQ-FM 97.1[ Kitchoner. Ont. CHYM.FM 96.7 | Quebee, Que, CHRC-FM 98.1 CHFI-FM
Brampton. Ont. CHIC-FM 102.1| Lethbridge. Alta. Red.Oecor, Alta. CKRO-FM 98.9 CHUM-FM |
Brandon, Man. CKX-FM 96.1 EC-FM 100.9| Rimouski, Que. CIBR-FM 101.5 CIRT.-FM
Calgary, Alta. CHFM-.FM 95.9| London, Ont. CFPL-FM 95.9| 8aint John. N.B. CFBC-FM 98.9 CKFM.FM
Cornwall. Ont. CIS8.FM (04.5| Montreal, Que. CBF-FM 95.1| Saskatoon, Sask. CFMC-FM 103.9| Truro. N.S. CKCL-FM |
Edmonton, Alta. CFRN.FM 100.3 CBM-FM 100.7 | Sault Ste. Marie. Ont. Vancouver. 8.C. CBU-FM |
CICA.FM 99.5 CFCF-FM 925 CIIC-FM 100.5 CHQM-FM |
Halitas., N.S.  GHNB.EM 61 CIMSIFM 043 R ERVL P
alifax. N.S. - . - . erbrooke, Que, LT-FM 102.7| Verdun., Que. KVL.FM
Hamilton, Ont. CHML-FM 953 CKGM-FM 97.7 3{' c.':,,.,i,,,q,‘ o,,f“ v.,,,,..,qs ¢. g,ns.m
Kamloops, B.C. CFFM-FM 98.3] Oshawa, Ont, CKLB-FM 93.5| ™ CKTB-FM 97.7| Windsor. ont CKLW-FM
Kelowna, B.C. CJOV-FM 104.7 | Ottawa. Ont. CBO-FM 103.3 = ¥ ¥ - M
Kontvillo, N.§. CKWM.FM 97.7 CFMO-FM 93.9 :;‘:WW-N";'- %'j‘:g:: :f-; Winnipes, Man. %’::'m
Kingston, Ont. CFRC-FM 91.9/ Penticton, B.C. KOK-FM 97,1 ney. N.8. ° C X
3 CKLC.-FM 99.5( Port Arthur. Ont.c Timmins, Ont. CKGB.FM 945 CKQM-FM
CKWS-FM 96.3 CKPR-FM 94.3| Toronto, Ont. CBC-FM 99.1 CKY-FM
L )

———

World-Wide Short-Wave Stations

® The shortwave section of White's Radio
Log is an exclusive feature of Rapio-TV
EXPERIMENTER magazine. This is a listing of
the most active and most often reported
stations, as compiled from reader reports
sent in to us, from published schedules of
the stations listed, and from actual moni-
toring at the official RADIO-TV EXPERI-
MENTER monitoring station, DX Central.

We invite our readers to send in their
loggings for inclusion in these listings. Be
sure to include the following information for
each station reported: approximate fre-
quency, callsign and/or station name, and
time monitored in Eastern Standard Time
(24 hour clock). Address your reports to:
DX Central, White’s Radio Log, Rabio-TV
EXPERIMENTER, 505 Park Avenue, New
York, N.Y. 10022, U.S.A.

All times shown in these listings are
Eastern Standard Time, 24 hour clock. For
example, our listing of 0800 would mean
8:00 AM EST, and our listing'of 1608 would
be 4:08 PM EST. For conversion to other
time zones, subtract I hour for CST, 2 hours

ApPrRIL-MAY, 1966

for MST, 3 hours for PST (0900 PST is
1200 EST).

The following abbreviations are used: BC-
Broadcasting Company, Corporation or
System; E- Emissora; R- Radio; V- Voice or
Voz.

We are indebted to the following DX re-
porters for making this listing possible.

Edward J. Huttie, Wescoesville, Pa.
Bill Wickersham, Detroit, Mich.
Elmer E. Clark, Cincinnati, Ohio
Robert Carr, Danville, Que.

Larry Samp, Milwaukee, Wisc.
Steve Levine, West Hartford, Conn.
John Boxall, Toronto, Ont.

David Benson, Weston, Conn.
Verle E. Miller, Nebraska City, Nebr.
Tom Sangston, Tacoma, Wash.
David Knowlton, Spokane, Wash.
Anne Raby, Picton, Ont.

Marc DelLorenzo, Hyannis, Mass.
Harry Davis, Cliffside Park, N. J.
Louis Walker, Winter Park, Fla.
Kerry Matthews, Miami Beach, Fla.
Andre Fredette, Berthierville, Que.
Thomas E. Nichols, Guam

Bruce Gray, Greenville, N. C.

Dan Gaylord, Longview, Wash.
Robert Wilk, Kansas City, Mo.
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ke/s

2425
3205

3218

3220
222
3260

Call

Name

Rhodesian BC
Solomon Is. BC

Azad Kashmir R.
R. Club Mozamb.

R. Taraws
R. Mauretania
R. Club Mozamb.
R. Sol
R. Kashmir
R. Maldive Is.
AII India R.
R. Club Mozamb.

R. Daru
Rhodesian BC
R-TV Francaise

Sierra Leone BC

Ghana BC
Bechuanaland BC

Ghana BC
R. San Juan

E. Oficial
R. Hit Musical

V. del Rio Tarqui
Rhodesian BC
Ghana BC

HCWNI V del Triunfo

CR4AC

VRHI2
HCDY4
MCM
VRHI3

vQO3

2VF23
HCMX4

Club Cabo Verde

R. Barlavento

Fiji BC

R. Iris

BBC

Fiji BC
Escuelas R.

Solomon Is. 8C
V. of Vietnam
R. Maranhao
R. Cenit

R. Bamako
Burma BC
Rhodesian BC
R. Bamako

R. Brunei

R. Tropical
VIVN

ABC

R. Venezuela
R. Juventud

V. Revolucion

E. Gran Colombia
R. Trebo

Ghana BC
Cambodian 8C

Springbok R.

R. Santa Fe

R, Club Malanje
R. Kuwait

R. Rumbos

S. African BC
Ghana BC

R. Juventud

R. Bocono
Transm. Caldas
R. Club da Huils

. Continente
Maturin

. Antiplano
Singapore
Atlantida
Sanaa

de Honduras

Warsaw
Peking

Canada
. Cultural

Location

Gwelo, Rhodesia
Homara.
Selomon fs.
{clandestine)
Lourenco Marques,
Mozamb.
Betio, Tarawa,
ilb. Is.
Nouakchott,
Mauret.
Lourenco Marques,
Mozamb.
Higuey, Sto.
omingo
Srinigan, Kashmir
Male, Maldive Is.
Juliundur, India
Lourenco Marques,
Mozamb.
Darv, Papua
Gwelo, Rhodesia
Ft. de France,
Martinique
Freetown, Sierra
Leone
Accra, Ghana
Gaberones,
Bechuanaland
Accra, Ghana
San Juan, Sto.
Dommgo
Lvanda, Angola
Sanhago Sto.

ommi
Cuenca, Ecu.
Gwelo, ‘Rhodesia
Accra, Ghana
8ui'o Ecuador
ape Verde Is.
Sao Vincente,
Cape Verde Is.
Suva, Fiji Is.
Esmereldas, Ecu,
London, England
Suva, Fiji ls.
Riobamba,
Ecuador
Honiara, Sol. Is.
Hanoi, N. Vietnam
San Luls Brazil
Portovieio,
Ecuador
Bamako, Mali
Rangoon Burma
Gwelo, Rhodesia
Bamako Mali
Brunei
Caracas, Venez.
Saigon, S. Vietnam
Port Moresby,
Papua
Caracas, Venez.
Barquisimeteo,
Venez. |
Conakry, Guinea

Rep.
Omfo Ecuador
Iausu Ecuador
Accra, Ghana
Phnom Penh,
Cambodia
Paradys, S. Africa
ogota, Colombia
Malanje, Angola
Kuwait
Caracas, Venez.
Paradys, S. Africa
Accra, Ghana
Tela, Honduras
Bocono, Venez.
Manizaies, Col.
Sa da Banderia,
Angola
Caracas, Venez.
Maracalbo Venez.
La Paz, Bolivia
Smgapore
lquitos, Peru
Sanaa, Yemen
Teguc- alpa,
Honduras
Warsaw, Poland
Peking, China
Montreal, Que.
Guatemala City,
uat.

EST
2255

0315
1200

1530
0500
1730
1600

1800
1045
0700

00

0600
0200
0855
0115
0200
0900
1800
0330

1500
2130

2230

0430
0015
2300
0030

2047

1200
2030
1615
2

ke/s
5960

Call
XEUMT

5970 —

5980

5983
5990
5995
6000

2
@
E)
I
“

x
N

LI gsigitd
g

Name
R. Universidad

R. Canada
R. Nederiand

R. Demerara
Fiji 8C

V. de la Revolucion

R. Habana
R. Sweden
R. Warsaw
R. Americas
R. Sonora

%FCX
R, V. Gospel

R. Habana
R. Portugal
R. Nederlands

Far East BC
Faro del Caribe
Deutsche Welle
R. Prague

R. Habana
CFRX

V. del Junco

Deutsche Welle

R. Ceylon
R. Nederlands

R. Sr. Domingo TV
VIVN

BBC .
Brussels Calling
CHNX

R. Nac, Espana

R. S. Africa

R. Baghdad

Qesterr. R.
V. de Revol.

R Thailand

R. Algiers
V. of the Andes
R. Nac.Tikal

R. Budapest

R.TV Marocaine

R. Monumental

R. Tabriz

R. Peking

R. Peking

R. Peking

R. Pyongyang

Rozglosma
Marcerska

R. Pakistan

R. Nac. Espana

R. Vilnus

Burma BC

R. Warsaw

All India R.

V. Free China

BB: "
Lisbon Calling
R. Warsaw

V. of America

Rhodesian BC
R. Baghdad
R. Thailand
R. Budagesf
V. Free Pakistan
Lisbon Calting
Ali India R.

R. Tirana

R. S. Africa
Deutsche Welie

R. Liberdad

Rozglosnia
Marcerska

R. Moscow

R. Kiev

R. Prague

RaAp10-TV EXPERIMENTER

Locatien
Sisoguichi, Chih.,
M

ex,
Montreal, Que.
Hilversum,
Netheriands
Georgetown, Br.
Guiana
Suva, Fiji Is.
Port au Prince,
Haiti
Havana, Cuba
Stockholm, Sweden
Warsaw, Poland
Swan Isfand
Guatemala City,
Guat.
Montreal, Que.
Suva, Fiii' s.
Addis Ababa,
Ethiopia
Havana, Cuba
Lisbon, Porfugal
Hllversum
Netherlands
Manila,Phllnppines

San Jose, .
Rwanda
Prague, Czech.

Havana, Cuba
Toronto, Ont.
Sta. Barbara,
Honduras
Cologne, W,
Germany
Colombo, Ceylon
Hllversum,
Netherlands
Santo Domingo,
Sto. Domingo
Dalat, S. Vietnam
London, En land
Brussels, Belgium
Halifax, N.S.
Madrid, Spain
Paradys S. Africa
Baghdad Iraq
Vienna, Austria
Conakry, Guinea,

Pangkok Thailand
Algters, Algena
vito, Ecuador
lores Peten,
Guat.
Budapest, Hungary
London, England
Rabat, Morocco
San Jose, C.R.
Tabriz, Iran
Pekmg China
Pekmg, China
Peking, Chma
Pyong, N. Korea
Warsaw, Poland

Karachi, Pakistan
Madrid, Spain
Vilnus, Lith. SSR
Rangoon Burma
Warsaw, Poland
Delhi, India
Talpev, Formosa
London, England
Lisbon, Portugal
Warsaw, Poland
Okmawa Ryukyu

Gwelo Rhodesia
Baghdad Iragq
Bangkok, Thailand

Budapest, Hungary

(clandestine)
Lisbon, Portugal
Delhi, India
Tirana, Albania
Paradys, S. Africa
Cologne, W,
Germany
{clandestine)

Warsaw, Poland
Moscow, USSR

Kiev, USSR
Prague, Czech.

EST

2200
1930
1000

WA



ke/s Call

7450
7520
7580
9009
9390
9420
9480
9500

9505
9510
9515

9520
9525

9550
9580
9593
9540
9560
9565

9570
9590

9610
9615

9625

9630
9640

9645

9650

9655
9660

9680
9685
9690
9695
9700
9705
9715

9720
9725

9745

9750
9755

9765

9865

916

9.
11640

11705
H710

11720
1725
1730
11735
11740
11750

Name
- R. Maldive ls.
= Vatican R.
— R. Pyongyang
4XB3) Kot Yisrael
- R. Tirana
- U.N. Radio
B R. Peking
= 'l; geking
v BﬁCapM
ETLF R. V. of Gospel
OZF5 v, of Denmark
Tyl R. S. Africa
P R. Nederlands
- R. Habana
- s gabana
Ssc B.acnaque
b Hellenic Nat'1 BC
ZL2 R. New Zealand
- R BenimInt'
- . Berlin Int'l.
ETLF  R.V.of Gospel
= RAIl
PCY R. Nederlands
LLG R. Norway
- R. Peking
= R. Nac. Espana
= Kol Yisrael
= s 8anaga
- . Canada
DMQ9  Deutsche Welle
| Lisbon Callin
TIFC  Faro del Caribe
N \éatbi‘calvé Rad'io
| > . Maldive Is.
HCJB v, of the Andes
= V. Revolucion
- V. Free China
- R. Nac. Espana
= R. Habana
I— R. Moscow
= R. Algiers
BED73 V. of Free China
ZYR22] R, Gazeta
vubD All India R.
= R. Nac. Espana
OM®Q9  Deutsche Welle
= R. Sofia
ETLF  ~R. V. of Gospel
- R. Sweden
PCJ R. Nederlands
= V. of Free China
4X851 Kol Yisrael
WRUL R, N.Y. Worldwide
HCJB V. of Andes
== R. Bamako
— Sprin?bok R.
= R-TV Francais
- V. of Vietnam
ETLF R. V. of Gospel
= R. Pekin
YDF8 V. of Indonesia
vubD All India R.
- Hellenic Nat'l BC
vub All India R.
—_ V. of Vietnam
-_ R. Tirana
LRA35 R. Nacional
— R. Nacional
- R. Canada
—_ R. Canada
BED75 V. of Free China
PCJ R. Nederlands
CXA7  R. Oriental
vub All India R.
CEII74 R. Nuevo Mundo
- Far East Network
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Location

Male, Maldive Is.
Vatican City
Pyongyang,

N. Korea
Jerusalem, Israel
Tirana, Albania
Seoul, Korea
Peking, China
Peking, China
Tokyo, Jag:an
London, England
Addis Ababa,
¢ Ethiopia

openhagen,

Denmark
Paradys, S. Africa
Hilversum,

Netherlands
Havana, Cuba
Havana, Cuba
Prague, Czech.
London, England
Athens, Greece
Wellington, N.Z.
Tokyo, Japan
Berlin, E. Germany
Addis Ababa,

Ethiopia
Rome, Raly
Hilversum,

Netherlands
Oslo, Norway
Peking, China
Madrid, Spain
Jerusalem, Israel
Montreal, Que,
Montreal, Que.
Cologne, W,

Germany
Lisbon, Portugal
San Jose, C.R.
Vatican Cify
Male, Maidive Is.
8ui?o, Ecuador

onakry, Guinea

Rep.

Taipei, Formosa
'Ienelrife, Canary
sl.

Havana, Cuba
Moscow, USSR
Algiers, Algeria
Taipei, Formosa
Sao Paulo, 8razil
Delhi, India
Madrid, Spain
Rwanda
Sofia, Bulgaria
Addis Ababa,
Ethiopia
Stockholm, Sweden
Hilversum,
Netherlands
Taipei, Formosa
Jerusalem, Israel
New York, N.Y.
Quito, Ecuador
Bamako, Mali
Paradys, S. Africa
Paris, France
Hanoi, N. Vietnam
Addis Ababa,
Ethiopia
Peking, China
Djakarta,
Indonesia
Delphi, India
Athens, Greece
Delhi, India
Hanoi, N. Vietnam
Tirana, Albania
Buenos Aires,
Argentina
Brasilia, Brazil
Montreal, Que.
Montreal, Que.
Taipei, Formosa
Hilversum,
Netherlands
Montevideo,
Uruguay
Delhi, india
Santiago, Chile
Tokyo, Japan

2130
2100

ke/s

11755
11770
11775

11780
11795

11800

11820
1H3
11840
11855
11866
11875

11880
11885

11895
11900
11905

1910

Call

ETLF
HCJB
ZYZ28

(<]

T
CXAS0
WRUL
E'LF
PCJ
WRUL
&
pc
KA2XFW

WRUL
GRP

Name
R. V. of Gospel

V. of the Andes
Deutsche Welle
R. Mayrink Veiga

88C

R. Central do
8razil

R. Nac. de Espana

R. Japan
Trans World R.

V. of Free China
E. El Espectador

R. Algiers

V. of Vietnam

U.N. Radio

Deutsche Welle

V. of Free China

V. of Afr.
Fraternity

R. V. of Gospel

R. N.Y. Worldwide
R. Sarandi

Windward . BC

R.S. Africa
Deutsche Welle
R. N.Y. Worldwide

RAI

V. of the Andes
R. Thailand

Kol Yisrael

R. V. of Gospel

Deutsche Welle

R. Habana
R. Singapore
R. Nederlands

R. Prague
R. Peking
88C

BBC

Peking
Peking

of the Andes
Warsaw

of Free China
g Free Korea

R. N.Y. Worldwide

Idhaat al
Jumhuriyah

R. Canada

R. Pyongyang

W< <0< O
P-faha e tads

R. Tananarive

BBC

U.N. Radio

R. Canada

V. of Free China
R. Tupi

R-TV Marocaine
R. Sarandi

R. N.Y. Worldwide
88C
R. V. of Gospel

R. Nederlands

R. N.Y. Worldwide
R. Liberty

R. N.Y. Worldwide
BBC

R. Peking

R. Liberty

R. Nederlands

(radar signal}
V. of Islam

R. N.Y. Worldwide
BBC
R. Prague

Location

Addis Ababa,

Ethiopia
Quito
Rwanda
Rio de Janeiro,

8razil
London, England
Rio de Janelro,

Brazil
Tenerife,

Canary Is.
Tokyo, Japan
Bonaire, Neth.

w.l.

cuador

Taipei, Formosa
Montevideo,
Uruguay |
Algiers, Algeria
Hanoi, N. Vietnam
Monrovia, Liberia
Rwanda
Taipei, Formosa
Elisabethv.,
Katanga
Addis Ababa,
Ethiopia
New York, N.Y,
Montevideo,
Uruguay
St. Georges,
Grenada
Paradys, S. Africa
Rwanda
New York, N.Y,
Rome, italy
Quito, Ecuador
Bangkok, Thailand
Jerusaiem, Israel
Addis Ababa,
Ethiopia
Cologne, W.
Germany
Havana, Cuba
Singapore
Hilversum,
Netherlands
Prague, Czech.
Peking, China
London, England
London, England
Peking, China
Peking, China
Quito, Ecuador
Warsaw, Poland
Taipei, Formosa
Seoul, Korea
London, England
New York, N.Y.
Damascus, Syria

Montreal, Que.
Pyon?ang,
N. Korea

Tananarive, Malag.

say Rep.
London, England
Monrovia, Liberia
Montreal, Que.
Taipei, Formosa
Rio de Janeiro,
Brazil
Rabat, Morocco
Montevideo,
Uruguay
New York, N.Y.
London, England
Addis Ababa,
Ethiopia
Hilversum,
Netherlands
New York N.Y.
Taipei, Formosa
New York, N.Y.
London, England
Peking, China
Taipei, Formosa
Hilversum,
Netherlands
Puliman, Wash.
Jeddah, Saudi
Arabia
New York, N.Y.
London, England
Prague, Czech.

1615
2150

1500
900

1530
0700
0600




A Light for Safety

Continued from page 46

the lamp, you can eliminate items H, I, and L
in the materials list and place a Y2-inch con-
duit bushing (same as the one shown (E) in
the drawing) over the lower end of the three-
foot length of rigid conduit (G) which sup-
ports the lamp fixture. l.ead-covered under-
ground cable is quicker and easier to install
—where your electrical code allows you to
use it—and more economical since it costs
slightly less per foot than the conduit alone
(without wire).

Painting. When completed, the entire
above-ground portion of the installation (in-
cluding the hubcap) must be painted. All
metal parts should receive two coats of alu-
minum paint or a good grade of outside, oil-
base paint of green to match the shrubbery
or a color to match the house or the patio
furniture. Remember to paint the inside of
the hubcap white or aluminum for more
reflected light.

Not only does this little fixture fulfill its
purpose perfectly but it is most economical
to operate. Even burning throughout each
night the power consumption of a 10-watt
bulb figures out to about 10¢ a month!
Higher-wattage lamps would add a few more
pennies each month.

This fixture has proven so attractive, both
day and night, that several more hubcaps
were procured and made into additional fix-
tures to illuminate several garden areas.
Many guests and other visitors have made
admiring comments about the fixturcs.

A Bonus. In addition to serving as a step
and garden light, during the Christmas-
holiday season the normal lamp bulbs are

PARTS LIST 3

A— 1, -inch galvanized pipe cap (Hdw)

B—Automobile hubcap {or whatever pleases
your fancy)

C—,-inch rigid conduit locknut (galvanized)
{Elect)

D—2 by V;-inch golvanized-iron pipe nipple
{(Hdw)

E—1;-inch rigid conduit bushing (galvanized)
{Elect)

F—Utility outlet box, surface mount (galvanized)
{Elect)

G—-inch galvanized-iron rigid conduit (3-
feet or length to suit installation) {Elect)

H—14-inch galvanized-iron rigid conduit
{length to reach power source—see text)
(Elect)

{— 1/ -inch condulet (type LB) {Elect)

J—Cover plate for single utility box (with single
lomp socket) (Elect)

K—10-watt (or larger) light bulb

L—Blank cover with gasket (for condulet I}

Estimated cost: $4.00
Estimated construction time: 1 hour

Estimated cost does not include additional
conduit, wire or underground cable required to
reach power junction box. Elect—meons that item
is an electrical supply; Hdw—is hardware or
plumbing supply item.

replaced with red and green bulbs for a
festive effect.

The sturdy hubcaps can be replaced with
any one of a large number of plastic items—
such as inverted translucent waste baskets,
bowls, serving trays—that never need paint-
ing. To keep from attracting many flying in-
sects, at night, use yellow lamps and trans-
lucent plastics. Use different length pipe nip-
ples (D) to adjust height of reflector above
lamp. Aluminum foil can be used to line
inside of reflector—keep it smooth for con-
centrated light and wrinkle it for diffused
light. L

Positive Feedback
Continued from page 10

It is even possible to reproduce the speak-
er's original accent though only as a loud
husky whisper. Only one or two hours prac-
tice are required for perfect operation.

The Faraday Artificial Voice consists of a
noise generator and a transducer powered by
a rechargeable battery. The transducer picks
up vibrations from the throat and sends them
to the generator, which is carried m a shoul-
der holster. L
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lsskvue |

“Lady, | think | see your trouble already!”

Rap10-TV EXPERIMENTER




6-Meter Transmitter

Continued from page 36

as little as $18.00—quite easy on the wallet.
Special mention must be made of the fact

that the transmitter described in this article EBik m

may be legally operated by those persons - -

holding a valid Technician, or higher class, . i

amateur license. -

Top view of completed 6-meter
transmitter is shown above and
the front panel view is at its
left. Beware of using miniature
microphone jocks—they are deli-
cate and can be difficult to
replace in an emergency. Be
sure to place heat sink on Q6
before applying power to unit.

Rear-panel view and a partial
view of the innards ({right)
shows back-of-front-panet
wiring. Antenna jack J3 s
for interconnecting the whip
antenna (in J2) to matching
6-meter receiver (see text).
When testing transmitter a
dummy load or antenna must
be connected to J2 or tran-
sistor Q6 will be damaged.
Q6 will also be damaged if
the heat sink is not in place
to absorb heat generated in

semiconductor-wafer  junction. necuives ”

MOBULATOR
SECTION
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it Can Be Done!

continued from page 35

basic material is zinc orthosilicate. Now-
adays it is made synthetically and this is a
sizable industry. But then nobody was mak-
ing it and the stuff just couldn’t be bought.
In the evenings and on weekends DuMont
and his chemist brother-in-law would take
gunny sacks up to the old zinc mine not far
from the factory, to buy chunks of willemite
to grind and sift out what they needed.”

Faith and Work. Reminiscing, Koch said,
“What | remember most was the man’s drive.
No matter how hard you worked, he worked
harder.

And in spite of the odds, it wasn’t long
before the hard work and faith started to
pay off. With dogged persistence, DuMont
improved the cathode ray tube until it would
operate 1,000 hours, and could be produced
at a fraction of its original cost. He even
dabbled with adding color, placing colored
phosphor dots on its faceplate.

But in the year 1932 there just wasn’t.any
market for the tube, no matter how hardy.
DuMont realized he would have to create a
market, offered it to schools and universities
thinking if young men going out into in-
dustry knew the tube they would spread its
reputation. By the end of his second year
(first year netted two sales of $35.00 each)
—he had piled up sales of $1920.00, with
only a $25,000 overhead.

Can Be Done. But he had proved the
cathode ray was a practical, working tube
and it could be sold!

As sales increased, so did his expenses.
More money was needed and again DuMont
found a solution. He invented a small elec-
tronic gadget he dubbed a “magic eye,” an
indicator that could gauge if a radio was
tuned properly. This he sold to RCA for
$20,000.00 and with this windfall, bought an
old rat-infested pickle factory, and increased
his payroll to 42 people.

With the dollars left he went to Europe to
see what English, French and German engi-
neers were doing about television. This trip
convinced him television had a commercial
future, and when he came back, he started
manufacturing sets. This was in 1937. In
1938, he sold the first all-electronic television
receivers ever marketed in America. At the
same time, he built an experimental trans-
mitter in his Passaic plant, started regular

118

TV programming for the home viewers.

Stock Sale. To answer his financial and
expansion problems, he sold 56,000 shares
of his stock to Paramount Pictures for
$56,000 (stock that was worth 135 times that
amount within ten years) and built Station
WABD. But in spite of deals and borrowing
and expansions, DuMont's money troubles
lasted until war started.

Radar. True, he had fashioned a radar
system based on his cathode ray tube but the
Signal Corps asked him not to patent it for
“security reasons” and when he finally did
try, found someone had beat him to that
patent punch. But World War 11 brought
explosively expanding markets for Du-
Mont’s inventions. Suddenly the cathode ray
tube was in frantic demand. The United
States Government paid him $750,000 to
teach other companies how to produce the
tube, then took back all except 5% in taxes,
left him with a raft of competitors.

But nothing daunted DuMont. His per-
sistent can-win determination multiplied
when war ended, and he poured his tremen-
dous energies into transmitter, tube and tele-
vision receiver production, organized a tele-
vision network between New York, Washing-
ton, and Pittsburgh.

Success. In the first peacetime year, 1946,
DuMont factories produced and sold $2,-
290,000 worth of television products. The
following year, $11,000,000. In 1948, he
more than doubled to $26,000,000 and by
1949 reached $1,000,000 a week, a total of
$55,000,000 for the year. Earnings soon
reached $75,000,000 a year!

American Television Society cited him.
Television Broadcasters Association fol-
lowed. He won the Marconi Memorial
Medal of Achievement, the Gold Medal of
the American Association for the Advance-
ment of Science, was chosen by a Forbes
Magazine poll as one of the twelve foremost
business leaders of America.

And probably most poignant of all:
American Schools and Colleges Association
tended their Horatio Alger Award.

Merge. In July of 1960, DuMont merged
his Allen B. DuMont Laboratories with Fair-
child Camera and Instrument Company in
Clifton, New Jersey, sold his television
broadcasting properties to Metro-Media.

And his last days were spent as Senior
Consultant to Fairchild, until on November
15, 1965, after a short illness, he died in
New York, his life an inspiration to the per-
son who says, it can be done! L]

RaAp10-TV EXPERIMENTER



BUILD, EXPERIMENT, EXPLORE, DISCOVER
WITH NRI CUSTOM-DESIGNED TRAINING KITS

BUILD YOUR OWN
PHONE/CODE TRANSMITTER
This is just one of seven training
kits programmed into NRIl's Com-
plete Communications course. You
get actual practice in building your
own crystal-controlled, phone/code
transmitter and putting it on the
air. You experiment with modula-
tion, ‘‘clamping"’ circuits, key fil-
ters, other aspects of commercial
transmitter operation. Can be put
on the air simply by attaching an
antenna and complies with FCC
regulations. As with all NR! training
kits, you get the most modern fea-

tures and parts.

Join the Thousaads Who
Gained Success with NRI

] am Frequency
Coordinator for the
= 11th Nawval District.
4 The coarse was
priceless.”’ J
JENKINS,
Diego, Calif.

L)
San

NRI. | hold FCC
License, am master
control engineer
with KXIB-TV."'R.L.
wOO0D, Fargo, N.D.

‘1 am a Senior En-
gineering Aide.
Without NRU |
would stil be work-
ing in a factory at
a lower standard of
living.’*” J. F. CON-
RAD, Reseda, Calif. l

) |
|

““Many thanks to I

BUILD ACTUAL ANALOG
COMPUTER CIRCUITS
Industry, business offices, the gov:
ernment and military all need
trained Electronics Technicians.
NRI's Industrial Electronics course
prepares you. You progress through
10 carefully designed training kits,
topping off your practical experi-
ence phase of training by experi-
menting with feedback control sys-
tems, analog computers and digital
computer elements. You actually
solve problems on this analog com-
puter you build yourself. This is the
practical, fast way to a good pay-
ing, career position.

l BUSINESS REPLY. MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE

3939 Wisconsin Avenue
Washington, D.C. 20016

BUILD A CUSTOM-ENGINEERED
TELEVISION RECEIVER

Want to earn $3 to $5 an hour in
spare time? Want your own part-
time or full-time business? In Ra-
dio-TV Servicing you learn to in-
stall, maintain, service radios, TV
sets, hi-fi and stereo, other home
Electronics equipment. In your
training are eight training kits, in-
cluding this complete, modern,
slim:line TV receiver. You build it
yourself, become familiar with
components and circuits, learn
servicing procedures . . . and earn
extra money as you train. National
Radio Institute, wWashington, D.C.

SEE OTHER SIDE p

PERMIT
NO. 20-R

FIRST CLASS |
W ashington, D.C. l
|



GET FAST START
WITF NEW
ACHIEVEMENT KIT
Delivered to- your door—
everything you need to
make a significant star
in the Electronics field of
your choice. An outstand-
Ing, logicat way to intro-
duce you to home-study
training. It includes your
first set of lesson texts and
all the ‘‘classroom tools"’
you need. No other school
has anything like the new

NRI Achievement Kit.

—

ELECTRONICS
COMES ALIVE WITH
NRI! TRAINING KITS

Nothing Is as effective as
learning by dolng . .. and
NRI| pioneered the “home
lab” technique of train-
ing. NRI invites compari-
son with training equip-
ment offered by any other
school. Begin NOW this
exciting program of prac-
tical learning. Make the
skills of the finest Elec.
tronic Technicians your
own. Mail card below.

“BITE SIZE' TEXTS
PROGRAM YOUR
TRAINING
Certainly, lesson texts are
necessary. NRI's pro-
grammed texts are as
simple, direct and well il-
lustrated as 50 years of
teaching experience can
make them. They are
carefully programmed
with NRI training kits to
make the things you read
about come alive. You ex-
perience all the excite:
ment of original discovery.

HOBBY® CAREER?
MAIL CARD NOW
TO NRI
Whatever your need . . .
whatever jyour education

there's an NRI train-
ing plan so fit your re-
quirements. Choose from
three majar courses or
select one of seven spe-
cial courses in particular
Electroniecs subjects.
Check the postage-free
card below, fill in and
mail. National Radio In-
stitute, Washington, D.C.

DISCOVER THE EASE AND EXCITEMENT OF
LEARNING ELECTRONICS THE NRI WAY

{ SEE OTHER SIDE

National Radio Institute, Electronics Div.

Washington, D.C. 20016

5-046

Please send me your catalog. | have checked the field(s) of most interest to I

me. (No salesm an will call.)

[J TV-Radio Se-vicing
0 Industrial Ebectronics

O Complete Communications

[0 FCC License
[O Math for Electronics

Name.

Address ——

EBREs B ENE]

Basic Electronics
Electronics for Automation
Aviation Communications
Marine Communications

Mobile Communications

__Age.

City__

St At

Zip Code H

Accredited Member National Home Study Council

-y ot

PICK THE
TRA/NING
PLAN OF

YOUR CHOICE
AND MAIL
CARD FOR
FREE CATALOG

OUR 50TH YEAR OF
LEADERSHIP IN

ELECTRONICS TRAINING



