How Electronics Probes the S a*’ |

FEBRUARY-MARCH 75c

Electronic Car Waranup
for Pennies a Week! i

_Budget 70-80 Meter. _
Ham Receiver!

| TEST REPORTS:

Heathkit's AR-13A
. AM/FM 64-watt
. Stereo Receiver
. Electro-Voice's
 Coronet Speaker .
 System Kits ' Build a Professional Transistor

AR's XA Manual Checker-Tracer for Under $25!
l Hi-Fi Turntable L2 y
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American Basic Science Club‘s Master Lab...a

"HOME SGIENCE LAB AND COURSE

You Get ALL the Following Equipment in 9 Monthly Kits

ATOMIC ENERGY LAB

ATOMIC CLOUD CHAMBER WITH PROJECIOR ILLUMINATOR

... [ELECTRICAL LAB

Wheatstone lndgr t

RADIO LAB AND COURSE '

SHORTWAVE AND BROADCAST RADIOS. 3

b 115V AC

CARBON MICROPHONE

RADIO TRANSMITTER f

©C POWER SUPPLY [Power
wbe Rectifier and 20-20 g

wbe regene

1
neasures re: Mugn-clm ar Complete w

AUDIO AMPLIFIER
ce.

SPINTHARISCOPE
ELECTROSCOPE —— me
Moagnitying Viewer.

Continvity Tester, Extinction Voltmeter, Seate
Solenoid Cain Tosser, Electromagnetic
Reloy, Nean Lomp, Galvenometer,

Induction Coil, Reslstars,

sed wi
Heasure!

nsformer, Vac e |

Cliud Chamber

SAFE RADIOACTIVE MATERIALS.

ly ) A 1

Isolotlon

FOR SAFETY
Transformer

{Available as a Separate Unit for $8.95 Postpaid)

STROBE LIGHT

A Neon Lamp
with 1+ d

Full Instructions ond explonotions open up
i the fascinoting field of nuclear Phyics.

{Avoilable as a Separate Unit for $6.95 Postpaid)
SPECTROSCOPE

RIPPLE TANK WAVE GENERATOR
w
"
CODE PRACTICE oSmuAvon witl

@

SIGNAL TRACER, SOLDEI)NG IRON
‘voluable troul oting tools e

<

&

Steps 10 0

:oNnNUHv 'Esvu

eosy-to.read built.
In scale ond o @ powertul condensing system

oze .
chi PM

0

Oscilloter. Mas ’ |
P! 4 TN ranval. F o Servicing Aluhul Burner o 2 Watt Neon Specteal
e t lr“""'“ A COMPLETE ELECTRONICS COURSE Lomp. Full instrucrions Cover theory ond use.
(Available as a Seporate Unit for $7.95 Postpaid) Vg You really learn electronics with this exc (Avallable as a Separate Unit for $5.95 Postpaid}
Siwnat learn No Expe nce Necessory.
PHOTOELECTRIC RELAY e Basic enough far begimners—rewarding enough ULTRAVIOLET LAMP
Crystal Photocell. Electronic Amplifiar, Reloy, large Condenting for the ~pros “'",
PRalin Cotie T Mevn - or-off 2 140 wott filter 1YPe UV LAMP. Heavy ot
T l ' X v 4 'y A VALUAILE ELECTRONICS LAB
/ 13 4 s by RCA, MALLORY, PYRAMID, effects w Ho
J -”‘ & \'L i e canirolfed o<l 5 AB, STACKPOLE, TRIM, CINCH o ' 2 i
}/’ N o wih for iy exciting Rercil value of e e Invitible: ink, Troces
n 25 DOLLARS! Powder, Flugrescen! Croyons.

P

experiments

1 a Separate Unit for $8.95 Postpaid)

ANALOG COMPUTER

Electionic Computer multiplies, divides, calculores powars

1001, logarithms. o
fc

neter More

{Available as o Separate Unit far $6.95 Postpaid)

SURVEYOR’S TRANSIT

.- A practical Transit. 6X erecr image felescope with
Range Finder Reticle for meaiuring remote distances
ond heights,

(Available as a Separate Unit for $17.80 Postpaid)

PHOTOMICROGRAPHY LAB

Pr

i e s

" h
accurate, educational

4 ters hat
\ble Complere with Headphone.

6‘1

Developing Trays, Chemicafs, Paper
! Microscope Siides ond Safe Light.

C
{Available as a Separate Unit for $6,95 Pestpaid}
. SLIDE PROJECTOR

proclcal

findi

tc cover y surveying,

(Avmluble as a Separate Unit for $4.95 Postpaid)

LIGHT AND OPTICS LAB

Equipment

‘{Available as a Separate Unit for $5.95 Postpaid}

TELESCOPE AND MOUNT

30X erecr image. Exiends 1o 30"

Fe Precaion l-nm, Priv, Polunxmg Filters 1 MM 1t ces. Ramaden fvw'm
Diffraction Groting, Mirror, Telescoping Tubing Sturdy Equaterial Mownt mah 4
Lens Mounts, Tube Holders and Brackets 140 watt GE Projection - "
» 15 ond 1n: ons 10 by v g Lomp. Large Tuin Condenuing Lanves § AL 7 y
o M,.,,,,,,,, 14 Stexl Mowsing wirh inne d

nd baffle far otron

(Avmloble a3 a Separate Unit for $6.95 Postpaid}

LIGHT TRANSMITTER-RECEIVER

Tle TRANSMITTER

(Avonlable asa Sepnrme Umv lor $5.95 Ponpmd)

PHOTOGRAPHY LAB

{Availoble o3 o Separate Unit for $4.95 Postpaid)

WEATHER STATION

REMOTE READING ANEMOMETER AND WIND.

_—

f Modulating

-4 - A PRECISION JSMM ENLARGER . . horizont e s Light Source, v
E HE pacee? QL '\ B e e N tior VANE . floshing Neon Lishis P

! RECEIVER s G Two-Si io.

! c d il o :‘:o ? Sracel! 2 3 o Two-Stage Avdio ’ A I i T e o (2o Cod
hee e otk ) : i & X mok

3 Plastic Developing Trays, Neon Safelight, Tray o g& ks

| Thermometer, Fiim Cllps, Deveioping Chemicals. 5 s Al ek Raremee) ik

Printing ond Enlorging Poper and Darkroom Hond. 2 e N Rain 5.,,: 2 res rainta

book. Make b )i waves to be repro \ S e

p:'-’m 'm,:“’ 7 y enlargements for éc. Make Bt e eodphone. TAIKINE on & Light liean. er My

Yy 2e. St — o complete set-up fer amateur memcmxm \

(Available as o Separate Unit for $7.95 Postpaid)

Above...only$3755

95PLUS POSTAGE FOR EACH OF THE 9 KITS.. .ONE-A-MONTH
CANCEL ANY TIME YOU WISH — MONEY BACK 1F NOT DELIGHTED

{Available os o Separate Unit for $9.95 Postpaid) (Available as o Separate Unit for $14.95 Postpaid)

9 KIT MASTER LAB Includes AL the Equipment for 4LL ¢

seno B 00 1 rar B
ONLY COUPON ONLY

MULTI-USE DESIGN—A MASTER LAB FEATURE

KIT-A-MONTH. . .THE EASY WAY TO A WONDERFUL LAB!

All the above equipment, as separate units, adds up to over $13000 * You take only as many kits as you wish— no obligation.
How can the 9 kit Master Lab have it all for only $3755? FVau may retum any.Kitendlreceigeifutlirefund,
Muln use design is the answer. For example: The Siide Projector quickly ond easily OUymBy' getumn anyskd “
nto the Photo-Er fe sectre pe. Cloud Chamber IlI itor. et These 'No Risk’' assurances because we know .
insit Head pe Mount T purpose Cesion | you'fl be amazed and dellghmd
. v P tip
o e N *ec?' For LH:'F i N1 M h oy "Iln)m The first kit will convince you that you want the Master Lab
ast i weather instr s ) Send $2 today — get your first kit on its way!
KIT A MONTH—OR ALL AT ONCE SEPARATE UNITS ALL GOOD BUYS . .
) T : ar dual units 3 All Orders on 10 Day Approval — Your Satistaction or Your Money Back i
tart K l ¢t i . o
oy S ih s .M‘ e e T e 219 ) [ Start sending me the MASTER LAB in § monthly kits. '
the 9 k it by sending w ' d 'l | | enclose $2.00 and will pay $3.95 plus COD postage on ¢
$3.95 1 i n ed kits try it 1 receipt of each kit. | may cancel unshipped kits of any time.
NO EXPERIENCE NECESSARY —IT's EASY' IT S FUN! 1 [} Send me compleie MASTER LAB (oll  kits) in one shipment §
; ; B A g instruct ; g il ; I | enclose $37.55 Full Payment, Postage Paid. ]
th ts Wi ' g e STr on S J aux [ OCKS .
: ertly weitten arly illustrated ringly different. Over 480 ges 1 D Send me only the_ = Unit. :
9 1rot A real f background h | enclose $ , Postage Paid. 1
} ACCLAIMED BY EDUCATORS FREE with first kit! [IENJY ) 1
S MYSTERY ! o 1
o g SHOCK BO¥ 1 ADDRESS. —_— = 1
reness of their ' 210 Y{ouvs to 'keep'hevip' U CQITY & STATE 1
. if vou return the ki
R Coris contge for full refund AMERICAN BASIC SCIENCE C B, INC.

501 Eost Crockett St., San Antonio. Texas

A SPACE AGE HOBBY. . . EXCITING — REWARDING !
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GE:I' _HEAD‘I" FOR THE SPACE snd SCIENCE ERA! SEE SATELLITES, MOON ROCKETS

" AMAZING SCIENCE BUYS

*.for FUN, STUDY or PROFIT

b L Perfect for Plant, Lab, Hobby, Home
NEW LOW-COST KIT TO BUILD
@ PHOTOELECTRIC DEVICES

P " Dozens of practical applications for this low-priced
i . photoelectric kit. Make a photoelectric counter
8 : for entrance ways or conveyor belts, hght-actuated
* ..» door opener, lightmeter, transmitter power out] ut
- indicator, countiess circuit designs possible. n-
cludes: 3/T-4 CdS photoconductors (l/%" diam X
14" l1g.), mounting bracket, Sigma AC-DC relay
(2 amps resistive load), 22K-Ohm, i-watt resistor
and a 52.page booklet defining 10 different projects.

)

Stock No. 60,441-HP. .. .. .cc0 v vv oo .. ...$10.45 Ppd.

BRILLIANT ELECTRONIC FLASH TUBES
FOR PHOTOGRAPHERS & MECHANICS

Time your car ignition, use for photo flash, signal
light, “control device or as strobe light. These flash
tubes, filled with Xenon gas, have giass envelopes
with sealed electrode at each end. Mfd. by G. E
Instructions incl. -

Low voltage tube for low energy repetitive flash ap.
plications. Operates on an anode between 120- and 500-V., 2-1" 1g. X
1747 diam. or ignition timing, uses 130-V. with 30 mfd. discharge
capacitor, 4.sec. av. flash rate, 20-hr. approx. life.

STOCK NO. 40,725-HP . .. .. ....crc0er-r.....$520 Ppd.

Portable photo equipment applications in covered reflectors or hous-

ings protecting user from contact with high voltage. Low operating

voltage (400- to 550.V.) well suited for use witl electrolytic type

capacitors. 214" high x 34’ diam,, mounted on a 1-34" diam. X
16’ thick wafer base desi§ned to be crimped into a reflector. Three

pins serve as soldering terminals. Typlcal photo flash agsncanon uses

450-V. on the anode with 1050 mid. capacitance, 4200 1

output, peak lumen output 4 X 108, 2/min. flash rate.

STOCK NO. 30,726-HP. .. .. ..o vurerrean...$9.00 Ppd.

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

ACTUAL MINIATURE VERSION
OF GIANT ELECTRONIC BRAINS

Fascinating new see.through model computer
actually solves problems, teaches computer
fundamentals. Adds, subtracts, multiplies,
shifts, complements, carries, memorizes, counts,
compares, sequences. Attractively colored. rigid
plastic parts easily assembled. 12" x 3127
434", nel. step-by-step assembly diagrams,
32.page instruction book covering operation, computer language
(binary system), programming, problems and 15 experiinents.

Stock No. 70,683.-HP. ..................$5.00 Postpaid

RUGGED, LOW-PRICED
EXPERIMENTAL ELECTRO-MAGNET

Hobbyists, instructors and industrial lab men
will find this well-built Electro-Magnet Inval-
uable. Demonstrate principles of electro-mag-
netism. Actually lifts 100 s. when powered
by a saingle 112V flashlight battery. Easil
deactivated. Includes instructions for 8 experi.
mems—linim} power, magnetic flux and mag:
netomotive force, air gap, area of contact,
retentivity and field configuration. Unit includes
magnet and yoke assembly, battery holder, leads, clips and eyebolts,
Steel core and yoke precision ground for max. flatness. About 214"
dia. x 414" Ig. Wt. 2 lbs.

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

HOME WEATHER STATION

New **Weather Station” is highly sensi-
tive to weather changes. Consistently
accurate thermometer to +2% : barometer
accurate to *.25” and hygrometer to
+5%. Foretells weather changes from 12 to 24 hours in advance.
‘Hygrometer calibrated in percent relative humidity. Excellent for
teaching weather phenomena and meterological hobby work. Instrument
mounted on handsome wood-grained wall panel 15%” x 5%"”. Meter
cases heavily metalized—combines beauty and protection, Dials, in
etched aluminum, of high precision. Full instructions.

Stock No. 70,607-HP.. .. .....$9.95 Postpaid

FUN WITH BLACK LIGHT MAGIC GLOW KIT
EE FEATURE

ART.
“BLACK ART WITH BLACK LIGHT"
APR.-MAY RADIO-TV EXPERIMENTER

Amaze your friends with Black Light wizardry.
110-vV Black Light Fixture Kit includes 8-watt
filter-type black light bulb, bulb starter, starter
switch, pair of 2-pronged clips, line cord,
wire nuts for s%ﬂclng wires, complete instruc.
tions for assembly.
Stock No. 70,587-HP....$5.25 Postpald
Complete Magic Glow Kit includes Fixture Kit
above, plus stand, invisible water paints and ink, fllorescent crayon
tracer powder, pen, 3 brushes, specimens of fluorescent rocks: wers
nerite from Canada, fluorite fromy England, willemite from U.S.
Stock No. 70,256-HP...................$11.95 Postpaid

MAKE YOUR OWN POWERFUL
ASTRONOMICAL TELESCOPE
Grind Your Own Astronomical Mirror
Kits contain mirror blank, tool, abra-
sives, dlagonal mirror and eyepiece
lenses. You build instruments ranging
. in value from $75.00 to hundreds of

‘ dollars.

umen-sec

Stock No. Diam. Mirror Thickness Price

70,003-HP 417 B/al $ 7.50 d.

70,004 -HP 6/ i 11,95 E‘;d,
70,005-HP =44 137 19.50 ppd.
70,006-HP 107 13" 30,75} f.0.b,
70,007-HP 1217 211 59.95 Barrington

wa
EDMUND 5C

FEBRUARY, 1965

See the Stars, Moon, Planets Close Upl
3”7 ASTRONOMICAL REFLECTING TELESCOPE
Photographers! Adapt your camera to this Scope for ex-
cellent Telephoto shots and fascinating photos cf moon!

g, 60 TO 180 POWER! Famous
' Mt. Palomar Type! An Unusual B

uy!
See the Rings of Saturn, the fascinating planet
Mars, huge craters on the Moon, phases of Venus.
Equatorial Mount with lock on both axes. Alum-
inized and overcoated 3”7 diameter high-speed
/10 mirror. Telescope equipped with a 60X
eyepiece and a mounted Barlow Lens. Optical
Finder Telescope included. Hardwood, portable
tripod. wit, Scope:  Vajuable STAR
CHART plus 272-page “‘HANDBOOK OF HEAV-

ENS' plus “"HOW TO USE YOUR TELESCOPE” BOOK.
Stock No. 85,050-HP . . ... ..............$29.95 Postpaid

41,” Reflecting Telescope—-up to 225 Power
Stock No. BS,105-HP .. ... .covuverosnos. .. .$579.50 F.0.B,

CHECK, MEASURE, INSPECT WITH THIS LOW-COST
6-POWER JR. POCKET COMPARATOR

{Complete with leather case)

Measures to .005”. Linear, ‘ircular and
thickness scales for checking layouts,
machining on tools, dies, gauzes, threads.
chamfers, ete. Etched glass reticle insures
accuracy. Won't hend or war). Clear cell
admits light. Magnifier can be focused
and locked. 134 high, easily fits pocket.
Stock No. 30,169-HP. .. .$12.50 Postpaid

COMPARATOR ILLUMINATOR Battery Operated
Stock No. 50,076-HP. ... ... 5000000000000 $7.95 Postpaid

Terrific Buy! American Madel
OPAQUE PROJECTOR
=

Projects illustrations up to 8” x ”  and
em to 35” x 30” if screen i3 614n

ft. from projector; larger pictures if screen
0 film or negatlves needed.

Projects charts. diagrams, plctures, photos,
lettering in full color or black.-and-white,
Operates on 115 volt, A.C. current, 6-ft. ex-
tension co nd plug included. Operates on
80 watt bulb, not included. Size 12" x 8" x
414" wide. Weight 1 1b., 2 oz. Plastic case with built-in handle.
Stock No. 70,199-HP. . . .. .. ... ... ....... $7.95 Postpaid

FASCINATING NEW KALEIDOSCOPE INSERT. Same unit as above, but
provides endless additional projects with everchanging kaleidoscope

patterns.
Stock No. 70,714-HP. ....$10.00 Postpald

‘FISH’” WITH A MAGNET
Go Treasure Hunting On The Bottom

Great idea! Fascinating fun and sometimes tre-

mendously profitable! Tie a line to our 5-lb. Magnet. =
drop it overboard in bay, river, lake or ocean. Troil i
along the bottom—your “treasure’’ haul can be out- —~
board motors, anchors. fishing tackle, all kinds of metal ]
valuables. 5-1b. Magnet is war surplus—Alnico V Type =
—Gov't Cost $50. Lifts over 150 lbs. on land—much greater
weights under water. Order now and try this new sport.

Stock No. 70,57 1-HP S5-lIb. Magnet . ..... ...%$12.50 Postpaid
Stock No. 70,570-HP 31/, Ib. Lifts 40 Ibs. .$8.75 Postpaid
Stock No. 70,672-HP 71/ (b. Lifts 175 Ibs. .$18.75 Postpaid
Stock No. 85,152-HP 15 |b. size lifts over 350 Ibs. $33.60 FOB

Tiny Lamp Gives Sun-Like Britliance
For Sharp Table-Top Photographs

, low.cost miniature. high-intensity lamp gives con-
centrated dayligh smatlest camera subjecls britliantly
illuminated without glare, true colors pring to life, Uses
inexpensive 12-velt auto hulb (GE 1 . vet gives light
cquivalent to 130-watt bulb. full 33 candle-power. Use for
work beside caniera, inspecting prints and nogatives. Alwo
attractive for use in any room, on desk or bedside, 127
rasg finished gooseneck bends to and holds any position.
No clamps or stands needed. Durable black metal trimmed in whitu,
Hase 4 dia, x 212" high, has on-off switch, b’ cord. Reflector 2747
dia. x 53k’ long, white enameled inner surface.

Stock No. 70,694-HP. . ... .... 9ao0ap000D . .$7.98 Postpaid

MAIL COUPON for FREE CATALOG “HP

Completely New 1965 Edition. 148 pages.
Nearly 4000 Unusual Bargains.
EDMUND SCIENTIFIC CO., Barrington, N. J.

Please rush Free Giant Catalog-HP,

Name .. ..... Ceeeraana B R

Address

www americanradiohistorv com


www.americanradiohistory.com

RADIO-TV

EXPERIMENTER

February-March, 1965

Cover Photo by Don Lothrop

CONTENTS/INDEX HR 13T
R IS
Ele|8|£|8|3|2|E|2|E|2l8

Exploring the New World Under the Sea. 41 v v [ v
Transistor Characteristics Checker. . ... 4 - 7 v NI
Stereo Compacts.....................51 vl | viv(v | |
10-80 Receiver....................... 57—777 o __—7
Darkroom Thermometer.............. 61 o 7 7 B 77
THE XYL. oo, vl | (v | || [ | | [
Music Box Alarm.................... 657— v N v __77
Knock Together Speaker System. .. ... 10 7 IR 7 7 T
NBC-TV—African Style............... wvl | [ [v] [v]
Auto Sentinel........................ sy |v| | | | V|V
Pep-Up Those Dry Cells.............. 797—— R _7_77—
Helicopter That Flies................. 80 V| v o V|
VU Meter..........coovveenn... ol v| | v vl v v
Lab Check—Heathkit AR-13A......... 8l v |V - AR'AR

Lab Check—AR Turntable XA......... gl v v | | | (v|v

Propagation Forecast................. 88 o 7 v o |
Operation QRM.................... 89 v v o o
Inductance Bridge. ... . o (viv| | | [ | [ [v| |v
Oscilloscopes.. . ...................... % v |V B —
Ham Receiver GoesCB.... ......... 132 7 v AR S ——7

WHITE'S RADIO LOG, Vol. 43, No.1 —Page 106

DEPARTMENTS ® Positive Feedha

ck 6

Bookmark 16

New Products 27 e  Literature Library 104 e

® Ask Me Another 21
Ad Index 134

Rap10-TV EXPERIMENTER

www.americanradiohistorv.com

b


www.americanradiohistory.com

New
RR
CTR

F
ELE

MOTORS

[
A

Model 161 UTILITY TESTER®

EPAIRING ALL

o Will test Toasters, Irons, Broilers,
Heating Pads, Clocks, Fans, Vac-
uum Cleaners, Refrigerators,
Lamps, Flvorescents, Switches,
Thermostats, etc.

o Will sest all TV tubes (induding
picture tubes) for open filaments.
and burned out tubes,

® Measures A.C. and D.C. Voltages,

CAL APPLIANCES
UTOMOBILES - TV TUBES

As an electrical trouble shooter the Model 161:

(Both 110 Volt and 220 Volt
lines).

will e current

tion (amperes) while the a geh-
ance under fest is in operation.
Incorporates a sensitive direct-
reading resistance range which
will measure all resistances com-
monly used in electrical appli-
ances, motors, etc.

| As an Automotive Tester the Model 161 will test:

i e Both 6 VoIt and 12 Volt Storage Batteries ® Generators ® Starters ®
Distributors ® Ignition Coils ® Regulators ® Relays ® Circuit Breakers
® Cigarette Lighters ® Stop Lights ® Condensers ® Directional Signal Sys-
tems ® All Lamps and Bulbs @ Fuses ® Heating Systems ® Horn: ® Also
will locate poor grounds, breaks in wiring, poor connections, etc.

e
g

i
""' o

INCLUDED FREE!!
P

This 56-page-book—practically a
condensed course in electricity.
Learn by doing.

*: Just read the following partial lisy
7% of contents:

T4 o What is electricity? o Elm lified
version of Ohms Law e at is

wattage? e Simplified wnuage
charts o How to measare volt-
age, current, resistance and
leakage o How to test all electrical appliances and
motors using a simplified trouble-shooting t:chnlque.

Wwitn l-ester's cord in outlet, cur-
rent consumption of appliance s
read direct on meter when lne
cord is connected to receptacle on
panel. This typical jron takes 7
amperes (Good).

Simply insert fube in appropriate
socket then follow procedure as out-
lined In our manual.

Con'.rol circuits of most furnaces
use 24 volts obtained from step-
down transformer, Here's how

check room thermostat to see H
wires to it are live.

o How to test all TV tubes; also simple procedure for
determining which specific’tube (or tubes) f5 causing

SSmnlI elec'.rlc fan motor Indlcates the trouble.

0 ohms (normal resistance

s How to trace trouble in the electrical circuits and
parts in automobiles and trucks.

Model 161 comes complete

i i $9950

with above book ond test

Test Storage Batteries

READ THIS!?
You don’t pay for the Model 161 until AFTER you have examined it in the privacy of your home!

" SEND NO MONEY WITH ORDER

Test TCircuit Breakers

READ THIS!

Test Generators

READ THIS!

PAY POSTMAN NOTHING ON DELIVERY

Try it for 10 days before you | ACCURATE INSTRUMENT CO., INC. 1|
buy. If completely satisfied then | Dept. D-381 911 Faile St., Bronx, N.Y. 10474 i
send $5.00 and pay the balance | Please rush me one Model 161. If satisfactory | agree to pay $5.00 within |
at the rate of $5.00 per month | [0 do: and bolancs ot tate o e o ¥ o vatisraciory, Laay |
until the total price of $22.50 ! return for cancellation of account. :
(plus small P.P. and budget : - |
charge) is paid. If not completely | e |
satisfied, return to us, no ex- | |
planation necessary. L_E'Y____________z":__:"’_'_’ ________ ____J
FrLBrRUARY, 1965 3
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In any CB application . ..
you'll outperform ‘em all with a

MESSENGER,

i

Your own 2-way radio for
Business or Personal use!

“PERSONAL MESSENGERS"—Com-
pact, hand-held 100 milliwatt or 1%
watt units! Rugged and reliable—11
transistors, 4 diodes. Twice the sensi-
tivity and 40% more range than similar
units with conventional circuitry—more
output than similar units with same
rated inputs!

Cat. No. 242-101. .100 Milliwatts. .. .$109.50 Net
Cat. No. 242-102. .1%; Wattss...... $129.50 Net

“MESSENGER" ; “MESSENGER TWO"
For mobxle, base station. High
efficiency makes full use of maxi-
mum allowable legal power. Excel-
lent receiver sensntwlty and selec-
| tivity. Automatic “‘squelch” control.
5 crystal controlled channels on
the ‘“Messenger’” and 10 crystal
controlled channels plus tunable
receiver on the ‘‘Messenger Two'",

s ‘““MESSENGER' — $114.95 Net
Cat. No. 242-127,........115 VAC/6 VDC
Cat. No. 242-128........115 VAC/12 vDC

‘“MESSENGER TWO'" —$169.95 Net
Cat. No, 242-162.........115 VAC/6 vDC
Cat. No. 242-163........ 115 vAC/12 VDC

“MESSENGER NI”"—Everything
ou want in a CB transceiver—a
usky signal, extreme sensitivity,

razor- sharg selectivity—-and com-

plete flexibility for base station,,
mobile, public address, or battery
powered portable use! Double con-
version receiver—set-and-forget
“Volume™ and “Squelch’ controls
—11 channel coverage—*Tone

The nation’s most
popular Citizens Radio ° Alert’ Selective Calling System

available as accessory.
Cat. No. 242-150

equipment line!
Rated BEST by

Distributor, 12 volts DC Messenger 111.. .. .$189.95 Net
Salesmen in Cat. No. 250-823
National Survey! 117 volt AC Power Supply....$ 29.95 Net

. WRITE TODAY for full color brochure, or see your
Dealer/Distributor and ask for a demonstration!

¢/ E.F. JOHNSON COMPANY

® 7382 TENTH AVE. S.W.+ WASECA, MINNESOTA

FEBRUARY 1965—
MARCH 1965
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5 in. Oscilloscope '

Transistorized Meter 2

Modern Lessons 3

AT SEA
ON LAND

In the Air!

TRAINING
FILM

You also get the loan
of a motion picture
projector and 16 reels
of film to help you
learn quickly, remem-
ber more.

FREE!
Send For 2

Booklets Today!

EMPLOYMENT

SERVICE

All Devry graduates can receive
the help of our highly effective
employment service without ad-

Job Opportunities continue to
increase for the Electronics Technician

Electronics is a multi-billion dc'lar industry, growing rapidly, calling for
well trained technicians, offering many good-paying opportunities. DeVry
prepares you at home — or in its well-equipped training centers — for
Radio, Television, Communications, Missiles, Computers, Radar, Zontrol
Systems, etc.

DeVry sends the type of materials you need for learning electrcnics at
home. You build and keep (1) a modern S-inch oscilloscope and (2) a
portable transistorized meter. Use these on the job or to make money as
you learn. You work 300 construction and test procedures with sur ex-
clusive “‘Electro-Lab'". Modern lessons (No. 3 above) with their handy
foldout diagrams help to speed your progress.

Let us put our more than 30 years of ‘‘know-how’" behind you today
to help you prepare for a lot of brighter, more prosperous tomarrows.
Send coupon for 2 FREE booklets today.

Accredited Member of National Home Study Council

DeVRY TECHNICAL INSTITUTE

4141 Betmont Ave., Chicago, Ii. 60641 Dept. RTE-1-V
Please give me your two free booklets. “'Pocks=t Guide to
Real Earnings.”’ and “Electronics in Space Travel’; also
include details on how to prepare for a career in Elec.
tronics. | am interested in the following opportunity fields
{check one or more):

Space & Missile Electronics 1 Communications
Tetevision and Radio Computers
Microwaves Broadcasting

Radar
Automation Electronics

Industrial Electronics
Electronic Contiol

Oomo

ditional cost. Name. — Age
PLEASE PRINT
Address — — Apt.
. .
DeVry Technical Institute |- I
. [0 Check here if you are under 16 years of age
Chicago ° Toronto Canadian residents: Write DeVry Tech of Casada. Ltd.
970 Lawrence Avenue West, Toronto 19, Ontaria
4141 Belmont Avenue 2093

Chicago, lllinois 60641
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SOLDERING TIPS
FOR HI-FI KIT BUILDERS

Y

P e
o v agoe s

AVOID TOO MUCH HEAT
High heat can damage components. Use low
heat for soldering, and a pair of long-nose

pliers to hold the wire. Pliers act as a heat
sink and prevent overheating.

e

S R,

USE A DUAL HEAT GUN

A Weller Dual Heat Gun has 2 trigger posi-
tions. One provides low heat for electronic
connections; the other gives high heat when
needed. You switch instantly to the right
temperature for the job.

The greatest time-saver in hi-fi kit building
is a Weller Dual Heat Gun. Tip heats in-
stantly . . . no waiting. Spotlight illuminates
your work. Long reach tip gets into tight
spots and permits soldering with pinpoint
accuracy.

A Weller “Expert’” Kit includes 100/140
watt dual heat gun, 3 soldering tips, tip-
changing wrench, flux brush, soldering aid
and solder, in a plastic carrying case. Model
8200PK —$8.95 list. Weller Electric Corp.,
Easton, Pa.

WORLD LEADER IN SOLDERING TECHNOLOGY

PO
FEEDBACK

Julian M. Sienkiewicz, Editor
WA2CQL/2W35115

Can you afford to spend $30 to as much
as $200 for an automobile ignition sys-
tem that may save you the cost of a few $10
tuneups during the life time of your car?
Can you afford this sum to save only a frac-
tion of a mile per gallon of gas over the
long haul? Can you afford the price of a
transistorized ignition system to save even
less in money and gain far less in perform-
ance if you keep your car tuned up and do
your own work? I doubt it.

DISTRIBUTER CAP
WITH ROTOR

HIGH TENSION LEAD

IGNITION
SWITCH

-

L BATTERY

=2l = BREAKER POINTS

Standard ignition system—~é-cylinder car

Transistorized ignition systems can be one
of three types in which transistors serve as
switches to aid or replace the contact breaker
points of the conventional ignition system.
Type one retains the contact breaker points
to control the system, type two is controlled
magnetically, and type three is a capacitor-
discharge system. Type one is the most com-
mon and is the type available for use on
existing cars, so it is the type that concerns
us here.

To understand transistor ignition, you

RaADp10-TV EXPERIMENTER
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How To Get Improved SWL Performance

BANDRPREAD vaLums

e taps

At The Same Lo ice...

aanp w0 MAIN TUNTED

LR OR

wavk (I wEe ok VER on

Buy The New Heathkit’ GR-64... Only $39.95!

You’'ll Like Its New ‘‘Lowboy’’ Styling, Too!
Masculine gray, sleek-silhouette metal cabinet with a
midnight black front panel accented by green & white
band markings and silver trim ... makes the new
Heathkit GR-64 a truly attractive Shortwave Receiver
you'll be proud to use anywhere in your home!

New Circuit Features For Improved Performance!
Like the larger 5" round speaker for better sound . ..
a built-in rod antenna for broadcast band reception
plus unbalanced input for external antenna .. . a high
voltage, transformer-operated power supply for peak
receiver efficiency ... parallel filaments for longer
tube life ... new, casier-to-read & lighted band-
spread tuning bar and relative signal strength indi-
cator ... and a one-piece molded dial for faster,
easier construction!

Covers 550 ke To 30 mc in 4 Bands!

Includes broadcast plus 3 shortwave bands. The lighted
7 dial also has a logging scale for quick, easy station
selection. Features BFO for receiving code & SSB
transmissions . . . 4-tube superhet circuit ... ‘“‘velvet
touch” 16 revolution tuning knob . . . electrical band-
spread for maximum station separation ... and a
headphone jack for private listening.

Ideal For Novices & Avid Shortwave Listeners!

Goes together quickly, easily with fast circuit board
construction & simple-to-follow instructions

And at the low price of only $39.95, you won’t find
a better SWL value around ... choose the new
GR-64 now!

Kit GR-64, 131bsc. v vnviiiiimieiiannnnn $39.95

Deluxe Portable Heathkit®
“Mohican"Shortwave Receiver...

Only $95.00!

FREE
HEATHKIT CATALOG

HEATHKIT MOES I

exciting Heothkits availoble in

HEATH COMPANY, Dept. 19-2
Benton Harbor, Michigan 49023
In Canada: Daystrom, Lid., Cooksville, Ontario
(J Enclosed is $

Please send Modei(s)
(7 Please send FREE 1965 Heathkit Catalog.

o Reliable 10 transistor, 6 diode circuit « Fixed-
aligned ceramic 1F “Transfilters®” o Covers 550 ke
to 32 mc in five bands e 50-inch telescopic whip
antenna o Zener diode voltage regulation ¢ Smooth,
easy flywheel tuning e Built-in 4" x 6” speaker
o Large, slide-rule dial for easy station selection
e Headphone jack for private listening o BFO for
code & SSB transmissions e Compact & battery
powered for portability, yet can operate 01 117 wv.
AC with optional XP-2 accessory @ 3$9.95

Kit GC-14,181bs.c oo v viiiiii i, $95.00

e B ELATE R IT 1

, plus shipping.

|
I
I
See these and over 250 other I
|
I
I
I

(Please Print)

easy-ta-build kit form. Sove Name
50%, or more by doing the
easy assembly yourselft Send Address
for your free catalag todayl

City

State Zip

FEBRUARY, 1969

Prices & specifications subject to change without notice. CL-195R
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Positive Feedhack

must first understand the conventional sys-
tem. As shown in the diagram, current from
the battery is controlled by the contact break-
er points on its way to the coil where it is
built up to high voltage. From the coil it
returns to the distributor which directs it to
the correct spark plug. The transistorized
system uses the points only to time the tran-
sistor which switches the current on and off
for the coil. Otherwise it is basically similar
to the conventional system. )
The claimed advantages for the transistor
system are that the points carry a far lower
current than they do with the conventional
system. Thus point burning, common at
about 10,000 miles with the conventional
system, rarely, if ever, occurs with a tran-

e t]
c",,}ﬂg,,‘ 3."':'?"‘,,?::: sistorized system. So the points in the new

system will last about 30,000 miles. Great,
J but let’s look at the situation a little more
closely.

BURSTEIN-APPLEBEE CO.
|Dept. 111, 1012 McGee St., Kansas Gity 6, Mo..
[ORush me FREE 1965 B-A Catalog

Name

|
Address { FREE HIGH TENSION LEAD D'ST';'I?TUJ i’:}%\;
City. State | (DOTTED

IGNITION

You com with the Msynco Slide Rule, Prolessiomal 10 Stale Model, S

Bolve the most complex math problems Esf"_gdiﬂe;ri?g
ide Ru e
—cube roots—logarithms quickly, easily. with innruec-

The perfect answer for the electronic

tions—ONLY

hobbyist, designer, engineer. Not & toy $4oo | BATTERY

but & truly professional tool. Work like
the pros with the Alsynco Rule.

f.Bogus lggﬂer! gslelf]teaggh‘;‘x)ag lllﬁstrated course on slide ruls
echnology regularly $2.00. With slide rule onl .95 . A H H 1t
No C.0.D. Send post card for free llteﬁ]ture. 7L ped Transistorized ignition system

Alsynco R.T.E.-9 171 S. Main St., Natick, Mass.

EARN :-:::::::: DEGREE While the points themselves will not burn

| =

= BREAKER POINTS

g%l{ can earn an A'S'nEiE' degree at home. College level HOME and develop high resistance, other things can
J. courses taught so you derstand them. t 1 1 3
;«I);xl"ielducation, tearn more in the %axréh'f»n rfarisda?lev{rr;?i]cs E?(;:ls:]l'l\m and often do haPPen to impair ef’ﬁmency.
ssiles. computers. transistors, automation, lete electronics. 8 P
Over 27,000 graduates now employed'.“ Resid(;w:”;:hs:s Pa(v;i)lllnllslse RUbblng blOCk and cam lObCS eventually

at our Chicage campus—Founded 1934, Send for free catalog.

Amerfcan Institute of Engineering & Technology wear down enOUgh © SC[‘IOUSly affect timing.

1139E West Fullerton Parkway Chicago 14, T, And if, as often happens, one cam lobe
= == wears more quickly than another, one cylin-

AI_I_ BA"D THAP AHTEHHA ! der will fire sooner and the other later than

- designed. Of course this kind of trouble can

Rm// ',';":_'A{:,_ Amateur Trans. | | @ISO OCcur with the conventional system, but
Recolvars: Mares Woria'witie Watts “bowar-Lighi."wagt, | | it is more apt to be discovered and corrected

R ?%l?n_,strom'ur&l Cors‘npllet; i Wieathe;prﬁoff - h h . h
wig t. 72 ohm feedline, Sealed res t trape. For novice and all class radio

51 Eifminsces 5 senarate waeming whp berter performance sonmarey: | | When the points and condenser are changed.
80-40-20-15-10 meter bands. Complete 102 f1. $15.95, 40-20-15-10 meter banda, 54

ft. (beat for world-wide short wave reception) $14.95. Sand only $3.00 (cash. oh., Transistorized ignition systems aiso fall

mo) and pay postman balance COD Dlus postage on arrival or aead full brice for post- a o o

Wertern Radio™” o "*""BIM."ARET o Kearney, Nebraska| | PTEY 1O an interesting failure almost unknown
8 RAp10-TV EXPERIMENTER
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Regardless of what you pay for other Color TV

and yet a Heathkit set costs ag little as $399!

Exclusive Heath Features For Unegualled Performance!
That’s right. No matter how many of your hard-
earned dollars you pay for another brand of color
TV, none can equal the performance of the Heathkit
All-Channel, High Fidelity 21" Color TV! Why?
All color sets require minor periodic adjustments to
maintain peak picture performance. The Heathkit
GR-53A is the only set with a “built-in service center”
that provides facilities for perfect picture adjust-
ments. Heath’s simple-to-follow instructions and de-
tailed color photos show you exactly what to look for
and how to achieve it . . . quickly, easily! Y ou become
the expert! Results? Beautiful, true-to-life color pic-
tures day in and day out . . . and s costly color TV
service calls for simple picture alignment.

But don’t take our word for it. See the special articles
on the Heathkit GR-53A in the May issue of Popular
Electronics, June issue of Radio-TV Experimenter,
February issue of Popular Mechanics, April issue of
Science & Mechanics, and the August issue of Radio-
Electronics.

Then tear out the coupon and order yours now!

Kit GR-53A, chassis, tubes, mask, VHF & UHF tuners,
mounting kit, speaker, 127 1bs............. $399.00

FEBrUARY, 1965

THE ONLY COLOR TV YOU
CAN INSTALL 3 WAYS!

1.In Heathkit walnut-
finished hardboard
cabinet (litust. op-
posite), Model GRA-
53-6,521bs. ... . $49.00

2.In Heath kit Deluxe
Walnut Cabinet
(11lust. above), Model
GRA-53-7, 85 Ibs.
.............. $115.00

3-In a wall, bookshelf,
or custom cabinet|

jm=————- R 35 304 T 3 T 1T DI

HEATH COMPANY, Dept. 19-2

Benton Harbor, Michigan 49023
O Enclosed is $ , plus shipping.
Please send |Model(s) .

[0 Please send FREE 1965 Heathkit Catalog.

(Please Print)

]
[}
|
!
|
|
1
§ Name
[}
[}
i
i
[}
[

Address

City. State Zip

Prices & specifications subject to change without notice. CL-193R
-------------------------- - ———
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LEARN PROFESSIONAL
APPLIANCE SERVICING

Repair your own appliances or make extra income

NRI offers a new course that makes profes-
sional appliance servicing easy, interesting and
profitable.

Now you can learn quickly to repair your
own appliances, service your neighbors for extra
income or open your own appliance service shop.

Training is low cost, includes professional
testing equipment and covers—
¢ Small and Large Home Appliances
e Farm and Commercial Equipment
* Small Gasoline Engines

—with a special course arrangement for
* Air Conditioning and Refrigeration __
I

L~ =
Send for FREE Catalog Y

and Sample Lesson.
No obligation and
no salesman will call.
[ NN N N N N N N ¥ N ]
l Appliance Division, Dept. 505-025
National Radio Institute, Washington, D.C. 20016

Please send Free Book on Professional Appliance
Servicing and Sample Lesson.

Name

|
|
|
I Address
|
|
-

City Zone State .

e e o e -‘

Accredited Member Nationa! Home Study Council
M B BN BN BN Gy By BN By BN By B BN By BN DY B -l

THOUSANDS OF BARGAINS
TOP VALUES IN ELECTRONIC

Transistors, Modules, Speakers, Stereo, Hi-Fi,
Photo Cells and thousands of other Electronic Parts.
Send for FREE Catalogue

ELECTRONIC DISTRIBUTORS INC.

Dept. TA-2, 4900 Elston
Chicago 30, iil.

D RUSH CATALOGUE

NOW —4 Models—150,000
i 250,000 and 400,000 VOLTS

PLUS NEW SUB-MINIATURE
Complete Kits
150,000 VOLT MODEL..... $27.95 PP.
250,000 VOLT MODEL..... 32.95 PP.
Also Plastic Materials for:
REPULSION COIL

JECTOR e 450
WILSON CLOUD CHAMBER..... 9.50
SUB-MIN. GENERATOR ....5.95 & 4.95
VACUUM CHAMBER KIT..9.00 & 1i.50

FOREST PRODUCTS, INC.

Dept. RT-47 145 Portland Street
Cambridge, Massachusetts
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=
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=
&
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Positive Feedhack

to conventional systems. If the engine stops
with the points open on a cold day, water
condensation on the points may form an ice
insulation. In the conventional system the
current is high enough to melt the ice, but in
the transistor system it often is not. The re-
sult: mysterious failure to start on cold days.

Some test evidence suggests that the con-
ventional ignition system is superior to tran-
sistorized systems in firing fouled spark plugs
because it generally offers a greater voltage
output at engine speeds up to 3000 rpm.
(Note: most passenger car engines are op-
erating at from about 2000 to at most about
3500 or 4000 rpm in normal highway driv-
ing.) This would seem to negate some claims
of extended spark plug life with transistor-
ized ignition systems.

Of particular interest to ham radio opera-
tors and CB’ers, the capacitive discharge
transistorized ignition systems don’t work as
well when equipped with radio-noise sup-
pression equipment.

Still another problem is shop tuneup test
equipment. Expensive ignition analyzers
and other test equipment will have to be
modified or replaced to be used on cars
equipped with transistorized ignition sys-
tems. This means that there will be very few
shops with the proper equipment to check
out or tune up your transistor system, and
that those few will have to charge an arm
and a leg in order to pay off their expensive
test instruments.

Yet, despite these drawbacks, transistor-
ized ignition is here now as a working sys-
tem in several forms. It does offer certain
very real advantages, but at a price to be
sure; is it worth this extra cost? In the present
stage of development, many automotive de-
sign engineers do not believe that the advan-
tages justify the added cost. Especially when
the gains over a properly maintained conven-
tional system are so slight.

Perhaps the transistorized ignition system
is not yet the answer for general automotive
service. Still, there must be something to it
or you wouldn’t hear so much about it on
racing cars, in trucks, and for other special-
ized uses.

Yes, there are many things that transis-
torized systems do better than any conven-
tional system. The main advantage is that
the coil builds up peak voltage much faster
than it can in a conventional system which

RaAp10-TV EXPERIMENTER
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Every Organ Feature You’ve Ever Dreamed Of!

o 17 beautiful organ voices ... Diapason 16" & 8’,
Bass Clarinet 16/, Trumpet 16’, English Horn 8/,
Violin 8’, Oboe 8’, Bourdon 16’, Flute 8’, Flute
D’Amour 4’, Quint 5-1/3’, Saxophone 8’, French
Horn 8’, Cello 8’, and Chimes — all at the simple
touch of a tab! e Two full-size 44-note keyboards e
Built-in 2-speed rotating Leslie plus 2-12” Main speak-
ers o 28 notes of chimes e 13-note heel & toe pedal
board, range C thru C e New Stereo chorus for ex-
citing “‘stereo’’ effects e Color-tone attack, repeat &
sustain percussion . . . the only organ to give you all 3
e Treble accent tab e Reverb e Manual balance e
Pedal volume ¢ Expression pedal e Headset outlet
for private play e All-transistor 75-watt EIA peak
music power amplifier e Transistor tone generators
.. .warranted for 5 years e Pre-tuned Tone generator
... for easily tuning organ, no special “‘ear” needed
o Luxurious Hardwood Cabinet & bench ... hand-
crafted with walnut finish.

No Extras, Nothing More To Buy! Everything you
need for complete playing versatility is included. There
are no speakers, amplifiers, no other ‘‘hidden neces-
sities” to add as with other organ Kits. It’s all there
at one price ... even the bench!

WORLD’S LOWEST COST 2 MANUAL ORGAN
HEATHKIT/THOMAS “LARGO”

e 10 true organ voices ®
Variable Repeat Percus-
sion ® Two 37-note key-
boards e 20-watt peak
power amplifier ¢ 13-
note heel & toe bass
pedals ® Walnut cabinet
KitGD-232A4,0rganonly,

158 1bs....... $349.95

FEBRUARY, 1965

World's Best Buy
In Electronic
Organs!

GD-983

584900

Full Features...

No Extras To Buy...

Saves Hundreds of Dollars
New Heathkif” Thomas
"Coronado” Transistor Organ!

including bench
$125 dn.,
as low as $27 mo.

Saves Hundreds Of Dollars! Save more than $400
over the factory assembled version. And you could
pay as much as $1000 more for other brands, and
still nor enjoy as many features!

It’s Truly A Professional Organist’s Dream With A
Beginner’s Simplicity! And yet, you don’t have to be
an electronic wizard to build it, nor a professional
organist to play it. Famous Heath “Engi-nuity” has
reduced assembly to simple steps that require no
special talents, tools or knowledge. And the famous
Thomas “Musical Fun Book’ is included to start you
playing many favorites fast! A special recorded 48-
lesson course is also available that lets ycu learn at
your leisure . . . regular $30 value, only $19.95!

Pay As You Play! Only $125 dn., as littlz as $27 a
month. Get free catalog for full details — now!

Kit GD-983, organ & matching bench, 290 Ibs.. ..
$125dn.,aslowas 827 mo................. 3849.00

HEAR IT YOURSELF!

Convince yourself by sending for a 77, I
33Y3 demonstration record! Order No.
GDA-983-2 for Deluxe GD-283 orgcn,l
GDA-232.5 for low-cost GD-232A orgon. I
Each record 50c. Do it now!

=

HEATH COMPANY, Dept. 19-2
Bentan Harbor, Michigan 49023
Daystrom, Ltd., Cooksville, Ontario

In Canoda:
) Enclosed is $
O Please send Free 1965 Heathkit Catalog.

. Please send model

Name
{(Flease Print)
Address
City Stote Zip

Prices & specificatians subject to change without notice. CL-197R
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BIG MONEY

IN THE J CORNERS OF
' THE WORLD'

in TELEVISI[]N RADIO,
ELECTRONICS, RADAR SONAR

ONLY CHRISTY OFFERS
COMPLETE TRAINING!
Investigate the Christy Complete
Course, Why be satisfied with less?
CTS Shop Method, Home Training
makes learning easy. You learn by
working with actual equipment. You
receive Comprehensive training from
the start. Can EARN AS YOU LEARN.
You become qualified to open your
own Electronics Repair businesa or to
gain high pay as a TV, Radio, Elec-

tronics, etc., Technician,
19 TRAINING KITS INCLUDED!
You recelve a Multi-Tester, Osclllnwr.
Signal Tracer, Oscillascope, Signal Gen-
erator, El ectronic Timer, Regenerative
Radio, 247 TV set (optional) and other TeAdG™,
va]uable tesunz equlpment REE BOOK Bun s Yt
TW! LESSONS yours for the i %'::-u'

askmz! Nn obmzntlon

CHRISTY TRADES SCHOOL
Dept. T-1111, 3214 W. Lawrence
Chicago, 1ll. 60625

CHRISTY TRADES SCHOOL, Dept. T-1111
3214 W. Lawrence Ave., Chicago, 1!l. 60625
Please send me the 3 FREE BOOKS and 8? ecial Form for
PAYING LATER from EARNINGS MADE WHILE LEARNING.

NAME ..

“ecec-sectecsavncaascarnnascs tAGB. o eoan

FREE Catalog

OF THE WORLD’S FINEST

ELECTRONIC GOV'T
SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY
ITEMS—Receivers, Transmitters,
Microphones. Inverters. Power Sup-
plies, Meters, Phones, Antennas, In-
dicators. Filters, Transformers, Am-
plifiers, Headsets. Converters, Control

Boxes, Dynamotors. Test kEquipment,
Motors,  Blowers, Cable, Keyers,
Chokes, Handsets. Switches, ete., ete.

Send for FREE Catalog—Dept. 27

FAIR BADIO SALES

2133 ELIDA RD. - inx To5 - LIMA, OHIO

TRANSISTORIZED CONVERTER
26-400 MC

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

KIT $11.00 pp. WIRED $20.00 pp.
WEBBER LABS 40 MORRIS ST, LYNN, MASS.

cun ' or PLAY over the radio with this
Vl'“ W RELESS E. No connections of anykind—senda
by radio waves. Just touch bution and talk while sitting
walking ridiig etc. Teats show reception on all nearby car
and house radios. Transiator powered with flushlite buttery
\olmeuae or permit reumred (l-(‘C #15 certified) Guaranteed
1 year warra. h?‘k “ glm;(or YenTH =
(cms 0. und puy postman $7.95
Sond Only $2.00 i = S0 0Ly man 7.9
delivery ~ Sent _complete r(-&d) to  operate.
- Special long distance antennus g1ven 1f vou order from
lhlh ad NOW. Availuble onlv fromi WESTERN RADIO

pt. WRE-2, Kearney, Nebr,
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means that full voltage is available to fire the
spark plugs at a much higher engine speed
range. Here the advantage can be some-
what offset by using conventional system
with dual contact breaker points, but never-
theless the transistorized system has it all
over the conventional on this point. Racing
cars, dragsters, and other vehicles which re-
quire top performance at high engine speeds
are turning to the transistorized systems to
get it. But in every case high speed perform-
ance is more important to them than the
price. In a race, even a few hundred extra
rpm at the critical moment can make the
difference between winning and being an
also-ran. On the highway it just does not
matter that much.

Some truck fleets are turning to transistor
systems for a totally different reason. While
performance is important to them, the truck-
er is looking at longer periods of efficient
ignition service between tuneups. His rea-
son, money. It works this way. Even though
the tuneup may not cost him any more than
the $10 to $15 it would cost you (and union
scale truck mechanics don’t come cheap),
there is another important factor—down-
time. If having his truck tied up for just one
day costs only $50, and often it is much
more than that, then the transistorized sys-
tem becomes a profitable proposition if it
saves the downtime of one or two tuneups.
But most passenger cars can get tuned up
while you are working at your job without
costing more than minor inconvenience. Is
this worth the extra cost to you? _

Transistorized ignition systems could well
be a coming thing and, perhaps, stock equip-
ment. However, for the average motorist
they may indeed be more trouble and ex-
pense than they are worth. On the other
hand,. if you are a drag racer, an Indianapo-
lis car captain, or Grand Prix pilot you could
need the new system right now. Only you
can take a look at the kind of driving you do
and decide whether or not a transistorized
system will give you enough advantages to
make it worth the cost.

Electronics in the Garage. While the
hood of your old internal combustion run-
around is still up, take a look at page 75 of
this issue.

You’ll see that electronics need not only
be under your hood and on your automotive
test bench, but can be working for you in still

Rap10-TV EXPERIMENTER
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Some plain talk from Kodak about tape:

Bias transfer characteristics

and dependent parameters

Ever heard the story about the
pilot on his first solo flight? Un-
fortunately the engine failed. But
fortunately he had a parachute.
But unfortunately the chute failed
toopen. But fortunately helanded
on a haystack. But unfortunately
there was a pitchfork in the hay-
stack. Except for the unhappy
ending, this might be the story of
how gamma ferric oxides respond
to magnetic fields. Everything
about it is fortunate with one ex-
ception. Linearity. The oxide
needles used in the coatings have
atrocious linearity characteristics.
Feed in a clean, pure sine wave
and out comes a non-sinusoidal
complex waveform that looks
something like a demented snake
trying to bite its own head off.
How does it sound? About as
pleasant as Junior’s first violin
lesson.

How thenismagneticrecording
possible? Fret not—there’s a way
out. The entire problem is solved
by one wonderful, mysterious
phenomeion called bias. The
transfer curves tell the story.

OXIDE
CHARACTERISTICS
CURVE———

/N A
;«Aumo S

The slightly twisting curve at the
upper left represents the oxide
response. The lower curve is a
pure, sine wave input. At the
upper right we have the result of
the response curve on the input

. . a mess.

The reason it looks the way it
does is because the sine wave in-
put is affected by the non-linear

FEBRUARY, 1965

characteristics of the gamma
ferric oxides. But look closely.
Note that while the oxide per-
formance is non-linear when taken
over its entire length, we can find
linearity over selected sections.
In other words, we can get rid of
our distortion if we can put the
signal on the linear section of the
oxide’s characteristic curve. And

- that is exactly what bias does. It

“lifts” the signal away from the
convoluted central area on the
graph and moves it out to linear
areas.

NON-LINEAR
BIAS OUTPUT
{not audibte),

3
CHARACTERISTIC,
CURVE —#
AUDIO OUTPUT

>Q—-AUD10 INPUT

1
. H.F. AC BIAS—>

The amount of bias (that1s the
current in milliamperes) applied
to the head is highly critical if top
performance is to be achieved.
Bias affects output, high and low
frequency sensitivity, signal-to-
noise ratio and distortion. This
curve explains it.

4 ma.
i

OUTPUT (db.)

BIAS {ma.}

The steep curve represents low
frequency sensitivity (measured
in db.) at varying bias levels for
many tapes. Note that you get good
performance providing you havea

bias setting of about 4 milliam-
peres. (Curves for the othier mag-
netic parameters are sitnilar n
shape and all peak at akout the
same bias level.) Vary one milli-
ampere and you “fall off the
curve” and suffer severe losses in
sensitivity. Now look at the
broader curve. You can vary a
milliampere with hardly any
change in performance at all.
Here’s the point. Kodak tape has
that broad curve. It gives you top
performance even though your
bias settings aren’t perfect. And
if your tape recorder is more than
a year old, then chances are
enough shift has taken place to
push you off the cliff. That’s why
we designed a broad bias curve.
And that’s why you need it. It’s
just one more way that Kodak
tape gives you an extra bit of
assurance of top perfornmance.

Kopak Sound Recording Tapes
are available at all normal tape
outlets: electronic supply stores,
specialty shops, department
stores, camera stores . . . €very-
where. @Eastman Kodak Company, MCMLXI |

- EASTMAN KODAK COMPANY, Rochester, F.Y.
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LONG NOSE AND
DIAGONAL PLIERS

CHAIN NOSE ELECT
PLIERS

RADIT AND TV FLIERS
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MEEDLE NOSE PLIERS

SLIP JOINT PLIERS ..
#'..r.—.—

UTTING PLIERS ﬂ '...',;--"

mﬁ TRANSVERSE
J = CUTTING PLIERS
UTILITY PLIERS o
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le with permanent. plastic
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mdted n Grip hand!
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i
J

Send Catalog Sheet N664 on pliers and snips.
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address

city state & zone

=
: | B

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

i

|

|

|

I.._...._._.__.__

Positive Feedback

another way. The Auto Sentinel will start
your car in the morning and have it running
and warm when you leave the house—quite
a luxury on these cold winter days!

The Sentinel circuit, utilizing five relays,
is completely self-contained. It has safety
provisions against low oil pressure, failure to
start, and starting with the car in gear. It is
also a compact unit that can be installed
permanently in your car in an out of the
way place convenient for making the con-
nections to your auto electrical system.

But, as with transistorized ignition, you’ll
have to decide if the advantages and conven-
ience justify its construction—read no fur-
ther if you reside in the moderate climate of
Southern California. L]

Meter Mount

hy not put those surplus panel meters

to use as test meters in experimental
projects by constructing the inexpensive
mounting stand shown here?

Just scribe a circle on ordinary pegboard
to fit your panel meter body and cut it out
with a saw. A length of coat hanger (some
of which are found in every well equipped
workshop) can be bent as shown in the
photo and secured to the pegboard.

Two Fahnestock clips or another type of
binding post can be mounted on the face of
the pegboard to hold your test leads or wir-
ing setup. Run two short wires from the
posts or clips to the meter terminals and

you're ready to put the meter to use.

—C. Green, W3]KH

For convenience, metfer terminals of mounting
stand are wired to front of pegboard.

Rap10-TV EXPERIMENTER
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% SIGNAL INJECTOR .
% CODE OSCILLATOR % Sold In 79 Countries FREE EXTRAS
v
YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE ® SOLDERING IRON
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You wili receive training for the Novice, Technician and General Classes of F.C.C. Radio

Amateur enses. You will build Receiver, Transmitter, Square Wave Generator, Code
Oscillator, nal Tracer and Signal Injector circuits, and learn how to oPerate them. You

Wil reseiv 20 excalions Sackgian "lor teievivion; ATE: 4nd Eteiet ™ o i+ | SERVICING LESSONS |

18
the product of many years of teaching and engineering experience. The “Edu-Kit" wilt

provide you w:(h a basic education in Electronics and Radio, worth man umn the low You will {learn trouble-shooting and
Price you pa The Signal Tracer alone is worth more than the price of the k servicing In a progressive munner. You
will practice repalrs on the sets that
THE KIT FOR E\JER'{QNE you construct. You wlll learn symptoms
ang causes of trouble In home, ponh ab;:
You do not need the slightest background e A B o o e o the
er you are inter- T n 79 c :ﬂL uu&s rl|al' Inllec!m.;_ and ms‘c: namic
ctronics Tester. e You

want an interesting hobby, a carefully designed, acho; 3
busmess or a Job with a future, you will fini You cannot make # mistake. The “'Edu-Ki ev’f“ 'g:':".‘g 'L" dﬁ."',;,f,;":',";‘,!,,,‘:’kb y'cou:
*Edu-Kit'’ a_ worth-while Investment. allows you to teach yourself at your own our friends and neighbors, and charge
Many thnusands of Individuals of all rate, No Instructor Is necessary. ¥ which will far exce: " ice o

es ed t Pt
the *‘Edu-Kit.’’ Our Consultation Service
PROGRESSIVE TE&CHIHG METHOD wlll nelp you with any technical prob-
lems you may have.
and is universaily accepted as the standard in the field of electronics training.
Kit'* uses the modern educational principle of ‘‘Learn by Doing.’* Therefore you l:onnruct. FRQM GUR MA
gram designed to provide an easily-learned, thorough and In(erenlnl backzruund in ra dio. s 3] .
You hegin by examlnmnz the varlous radlo parts of the du-Kit. ou then learn the bu;,): séao‘,?,!.‘_l,s‘ o 2: Por ih':-“‘,, re‘gal'ree:l
ade
set you will enjo llsterung to regutar broadcast stations, learn theory, practice testing . The “Ed ld or I |
and ‘trouble-shooting. Then you bu?ld a more advanced rad'ln, learn more advanced theory was eryeady to 59:;"1 1.{"3 o: a I(':?;ﬁ.,'-,e.
!mu yourself construc(mg more advanced multl-tube radio clrcuf and doing work like & Kit.
se ajerlo, P, 0. Box 21, Magna,
lncluded in the HEdu-K course are Receiver, Trahsmitter, Code Oscillator, u(ah- mn,e Edu-Kits are woncerful. Here
«ibreadboard’’ experiments, but genuine radio circuits, the answers a
wiring and soldering on metal chassis, plus the new me Radio for the last seven yeavs.d bu:( llke
e

The Progressive Radio ‘‘Edu-Kit’' Is the foremost educational radlo kit In me wnrld.
{earn schematics, study theory, practice trouble shooting—all in a closely integrated pro- BAG
of these parts. Then you build a simple radlo. With this first several sets Ior l(l("
and techniques. Gradually, In a progressive manner, and at {" own rate, you will but " tound Your and seat for Your
Tracer, Square Wave Generator and Signal Injector Circuits, These are not unprofes I am sending ‘you ma qug‘ﬂol:: and .|so
as *'Printed Circuitry.’”’ These circuits oparate on wyour re to work with Radlo Kits, and to

¥
buiid Radio Testing Equipmment. 1 .
oyed every minute | worked with the
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BUILD YOUR OWN BOZAK

URBAN OR EARLY AMERICAN
INFINITE-BAFFLE SPEAKER CABINETS

For the Bozak 2-way B-300
and 3-way B-302A Speaker
Systems. Complete Kits for
easy assembly and finishing, ¢

See your Franchised Bozak Dealer DARIEN / CONNECTICUT

MESHNA
SURPLUS
BARGAINS

HI-FREQ MESA transistors, 300 MC.............. 4/$1.00
IBM WIRED MEMORY frames, 100 cores/frame,

W/SPBCS L.\ enuineverasenonnnnrnannsacans 5.00
PHOTO CELL, CLAIREX CL-3.....vveeereennnnnnns 2/1.2%
SCOPE TUBE 3APL, MEW. . eveureenennrennennenns 1.00
MINE DETECTOR, locates lost treasure, brand new

w/btry & spare tubes & book................. 45.00
NITE LITER KiT, turns lites on at night........... 1.75
IBM FERRITE MEMORY cores w/spec sheet........ 200/1.00
RADIO TRANSMITTER, radiosonde, w/tubes, new. ... 1.00
COPPER 1 SIDE circuit boards 4x10 inch.......... 8/1.00
EARPHONE, single, hearing aid type, w/cord & plug .60
SNOOPERSCOPE TUBE, see in dark, #£6032, w/spec

sheet ..o i e 6.50
OPTICAL PRISM, make rainbow in sunlight........ .60
POLAROID polarizing plastic sheets.............. 2/1.00
TRANSITRON power-silicon transistors........... 20/1.00
SOLAR BANK kit, 5 cells w/instr. Elec. from sun... 1.50
CRYSTAL MIKE, miniature style w/cord........... 1.35
REED SWITCH, w/magnet, make burglar alarm, etc. 1.00
{BM plug-in boards, loaded w/parts............. 6/1.00
TRANSISTORS, 2N35 Gen. PUrpose.......c.ceue... 20/1.00

CK 722 TRANSISTORS ........evionnnenennnnn.
ALL MATERIAL FOB LYNN, MASS.

The above items are only a few from our 72-page catalog of
surplus bargains. Send 20¢ handling charge.

JOHN MESHNA JR.
23 ALLERTON ST. LYNN, MASS.

BOOKMARK
by Bsokwora

o start the new year off right. scan
Tthrough your workshop bench and book-
shelf, and toss away those old electronic
parts catalogs that should be replaced with
the later 1965 issues that came in the mail
during the last few months. If you do not
have a 1965 catalog to replace the old one,
now is the time to write out post cards and
bring your catalog file up to date. Listed be-
low are a few catalog sources that the of’
Bookworm was lucky enough to receive re-
view copies. If you don’t have a 1965 cata-
log from one or more of these electronic
parts suppliers, start writing out post cards
today! And be sure to say the oI’ Bookworm
in Rapio TV EXPERIMENTER sent you.

O Allied Radio, 100 N. Western Avenue,
Chicago, [llinois 60680

O Burstein-Applebee Co., 1012-14 McGee
Street, Kansas City 6, Missouri

[0 Lafayette Radio Electronics Corp., Dept.

PR22, P.O. Box 10, Syosset, L.I., New

York 11791

Newark Electronics Corporation, 223

West Madison Street, Chicago 6, Illinois

Olson Electronics, Inc., 260 South Forge

Street, Akron 8, Ohio

Radio Shack, 730 Commonwealth Ave-

nue, Boston 17, Mass.

World Radio Laboratories, 3415 W.

Broadway, Council Bluffs, lowa 51504

O o o o

Free Comic Book—Ni-Cd Batteries. The
“care and feeding” of a rechargeable nickel-
cadmium battery should be done with com-
plete knowledge of this new-type portable
power unit, according to engineers of the
Battery Division, Sonotone Corporation, also
point out that the nickel-cadmium battery is
a sophisticated portable power system and
should be treated as such. Experience has
shown that the better informed maintenance
group handling Ni-Cd batteries, the better
the performance of the battery and the prod-
uct in which it is used. As a result of this
experience, a unique booklet has been de-
veloped, entitled How to Use Nickel-Cad-
mium Batteries. It is illustrated in cartoon
fashion, explaining technical matters in a

16 Rap1o-TV EXPERIMENTER
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LISTEN, GUY5 —
T SAYS HERE

light vein and converting the subject into a
pleasant half-hour of informative reading.
Any experimenter who plans to use or serv-
ice nickel-cadmium batteries will find the
know-how gained in this booklet invaluable.
To get your free copy of How to Use Nickel-
Cadmium Batieries (BA-109), write the Bat-
tery Division, Sonotone Corporation. Dept.
227, Elmsford, New York.

created a tremendous need for electronics
technicians and others with some electronics
background. To meet this need, a new Basic
Electricitv/Electronics Series has just been
introduced by Howard W. Sams & Co. It is
a complete beginner’s coursc, requiring no
prior knowledge of electricity or electronics.
More than 2 years in development by scme
of the nation's most prominent electronics
writers and educators, this is the first com-
plete basic electricity/electronics textbook
series to be published with the modern “pro-
grammed” format. Developed especiall¥ to
meet the need for a training course geared
for today’s technology, the scries is up-to-
date not only in content but also in its meth-
od of presentation. The content of each of
the 5 volumes is presented in two-page seg-
ments, utilizing a modern, S5-step “pro-
grammed” teaching process that is uncqual-
led for use in schools, training programs, or
for self-instruction. Five volumes ccver:
Basic Principles and Applications; How AC
and DC Circuits Work; Understanding Tube

and Transistor Circuits; Understanding and
Using Test Equipment; and Motors and Gen-
erators—How They Work. The Course pro-
vides fundamentals required for progress in

5.Volume Basic Course. The continual
trend toward automation and the ever-
increasing use of electronics equipment has

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

YOUR NE
COPY IS
WITING

jn the Conar catalog is backed by a no-nonsense,
yourself why Conar, a division of National Radio
Institute, is about the 5
in the quality kit and C@NAR
equipment business.

CONAR LEEC
3939 Wisconsin Ave., Washington 16, D.C.

no-loopholes, money-back guarantee! See for
fastest growing entry
EEE MAIL THIS COUPON NOW IS
Please send me your new catalog.

Name,
Address
City. ___State_____7Z-Cod2
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NEW CADR
FM WIRELESS

with FM radio. Zero in
channel in the FM band

the FM radio. 101 app
broadcasting, musical inst

T ADODR

Or POWER

A complete, portable, wireless PA system when used

tone signai—and talk. You've got a wireless short
range FM transmitter effective up to 200 feet from

COMMERCIAL PRODUCT DIVISION [J ENDICOTT N Y

I

m 9

E CONSORT
MICROPHONE

the Consort on an open
with a special pushbutton

lications: public address,
rument pickup, etc. $44.95

E=  INDUSTRIES CORP.

DOUBLE

FREEWI:,?‘!# PAK inél;%fr:\:sz;tors

POLY

$ O « Rectifier
. eq 'S
» Knobs P
e Condensers FREE: YOUR CHOICE
2 5 ST OF ANY $1 POLY PAK
Add 25¢ for handling | & (J* vListeD BELOW FREE

BONUS
ALE

PAK

BOTH FREE WITH ANY $10 ORDER

WORLD FAMOUS POLY PA
D 50 TERMINAL
1 to 8 lugs, asst.......

K KITS, BRAND NEW PARTS

D 30 POWER RESISTORS [ 51
SUW. to 10K ohms.....

DGO H1-Q RES'TRS, 14, 1,51
2W to 1 meg, 5¢% too..

[ 3gckea PHONG PLUGS-N- 51

JACK SETS, tuners-amps

[] 18,POWER TRANSISTORS 59
10w, TO3 case........

40 PRECISION RESIS-$1
TORS, Ve, 1, 2W. 1, too

DTOO PRINTED
barts, $50.00 valu
6 TEXAS EPOXY,
amp, 400V rectifier. . ...

DB 300MC TRANSISTORS, 51
2N1246 TOGp case

30 TRANSISTORS, pllp.sl
npn, untested ......,..
25 TOP HAT RECTIFIERS 51

750 _ma., untested......

D 35 TWO WATTERS, rcsis- 51
tors 50 too. ... ... ...

50 COILS 'N’' CHOKES, 51
if, if, osc. peaking, ete.
D 10 VOLUME CONTROLS to 51

4 _meg.. Duals too

DGO CERAMIC COND‘RSSI
discs, npo's to -05mf ...
8 SYLVANIA 30MC TRAN- 51
SISTORS, TO5 case.....
30 SPRAGUE MYLARSI
DOOND, Asst. values, etc.

D 50 MICA CON

asst. silvers too........

D 3 40-waATT TRANSIS. $1
TORS, TO36 Case, untested

D 25 TOP HAT R'CTIFIERS, 51
750 ma silicon untested. .

60 TUBULAR CDNDENS-SI
D ERS to .5mf to 1KV....

50 ONE WATT RESIS- s1
TORS, many 59%.......
10 RAYTHEON CK722$1
transistors, pnp
75 HALF WATTERS, as- 51
sorted and 5% too
40 DISC CONDENSERS 51
27mmf to 05mf to l_KV. -

5 GENERAL ELECTRIC 51
2N107 pnp transistors. .
25 ‘EPOXY’ SILICON Dl-sl
ODES, 750 mil, axial.. .
60 TUBE SOCKETS,SI
plugs, receptacles, etc. ..

WRITE FOR FREE BARGAIN CATALOG s,

3 ‘TINY' 20-WATT TRAN- 51
'TRS, 2N1038 edqual pnp
D 2 soomMcC TRANSISTORS,SI

like 2N464
[] 525, SURPRISE, ~wi
dio-n-tv assortment . .. ..
D 10 TRANSISTOR ELEC- 51
TROLYTICS, 10-to-100mf.
D 4 TRANSISTOR TRANS- 51
FORMERS, worth $15, ..

40 WORLD'S SMAELESTsl
RESTRS, 1/10W. 59% too

10 POWER TRANSISTORS 51
10 Watt, untested

Terms: add postage, wit.
per pak 1 1b.
P. 0. BOX 942X

Lynnfield, Mass.

18

BOOKMARK

many fields, including radio and television
maintenance, radio communications, broad-
cast engineering, industrial electronics and
electricity. This series presents an oppor-
tunity for up-to-date training at the lowest
possible cost. Upon completion of the series,
a student will have an understanding of
modern principles and techniques normally
attained only through supervised training
programs at a far greater cost. The 5-volume
hard-bound edition in slipcase (ECS-50)
sells for $24.95, while the soft-cover edition
(ECY-50) is $19.95. Individual volumes are
$4.50 each. For more information, write to
Howard W. Sams & Co., Inc., 4300 West
62nd Street, Indianapolis 6, Indiana.

Quicky Reviews. Being a bit tight on space
this issue and long on reviews, your ol’ Book-
worm will list and comment on several re-
cent issues that should not pass by unnoticed.

Essential Characteristics, a General Elec-
tric publication that is a mighty buy for its

sevemed elkerns

low cover price of $1.50. This vacuum tube
directory tells you all there is to know about
tube types currently in use in either new
equipment or relics over 35 years old. You
can pick up a copy at your local parts distrib-

Rap10-TV EXPERIMENTER
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utor or mail a check for $1.50 to General
Electric Company, Electronics Components
Division, Owensboro, Kentucky.

Transistor Manual, another General Elec-
tric publication is more than just a directory
of transistor types. It is a text packed with
theory, application notes and circuits the ex-
perimenter can use in new construction

projects. Priced at $2.00, this 652-page
soft-cover manual is the publishing buy in
the directory market. Copies can be had
by writing to General Electric Company,
Semiconductor Products Department, Elec-
tronics Park, Syracuse, New York. Be sure
to enclose a check for $2.00.

Elecironics Data Handbook. by Martin
Clifford is a book for the experimenter who
frequently must call on technical data in the

R
: il

province of the electronic technician and
engineer. Price: $2.95 for paperback edi-
tion. Order from Gernsback Library, Inc.,
154 West 14th Street, New York, New York
10011,

Science Projects in Electricity/Electronics
by Edward M. Noll is just what the title says
it is—a compilation of practical experience
projects with step-by-step instruction, demon-
stration, and sufficient theory to understand

FEBRUARY, 1965

Now! A clear, simple way
to teach yourself

LECTRONIC

At last there's a simple, surefire way for you to learn
basic electronics at home, in your spare time. That
way is ELECTRO % STUDY—a new, step-by-step self-
teaching method that brings electronics within thegrasp
of everyone, regardless of experience or education,

Each ELECTRO * STUDY unit consists of a cimply
written, profusely illustrated textbook...and & pro-
gramed Study Guide, with hundreds of questions and
answers on material in the text. As you read th2 text,
you review important points by referring to the Study
Guide, so you remember them better. This frame-by-
frame method makes tough points seem eas,. You
really learn your. stuff! -

Here are the 16 ELECTRO * STUDY urits, each
covering a vital area of basic electronics know edge:

E1 Electrons at Work

E2 Electric Circuits and Ohm's Law

E3 Magnetism, Electromagnetism—Wiring, Solcering
E4 Theory of Alternating Currents

E5 Direct-Current Networks

E6 Inductance and Capacitance

E7 Transformers in Radio and Electronics
E8 Motors and Generators in Electronics

E9 Resonant Circuits

E10 Radio Communications Fundamentals
E11 vacuum Tube Fundamentals

E12 Batteries and Electronic Power Supplies
E13 Audio Frequency Amplifiers

E14 R-F Circuits

E15 Transistors and Their Applications

E16 Superheterodyne Receivers

Order as many of these units as you want—but order
now! Take advantage of the special introductory price
of just $4.95 each, Charter subscribers will receive,
FREE, a handsome vinyl case for each Study Guide.

DON'T DELAY. FILL OUT THE COUPON MNOWI

’ INTERNATIONAL EDUCATIONAL SERVICES
Box 803, Scranton, Penna. 18515

O Send me, postpaid, the ELECTRO * STUDY units
circled below, at $4.95 each. | enclose check {money
order) for_—______to cover full amount.

O Send me circled units COD. | will pay postaje.

15-day money-back guarantee, either way.

E9 E10  EM E12 E13 E14 E18 E16

Name.

Address.

City

|
I
[}
1
I
I
]
]
]
]
]
1
)
]
Et E2 E3 E4 E5 E6 ET E8 :
]
1
|
i
1
]
1
|
|
|
State Zip Code. :
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Fill In coupon for.a FREE One Year Subscrip-
tion to OLSON ELECTRONICS’ Fantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, Tuners, CB, and other Val-
ves. Credit plan available.

NAME
ADDRESS
CITY ZONE__STATE___

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

OLSON ELECTRONICS

INCORPORATED

332 S. Forge Street Akron, Ohio 44308

mﬁﬂ
MULTICORE
5-CORE SOLDER

s HOE S
ONLY

Bi.l"!‘ IT AT RADID-TV PARTS STORES

HULTtEURE SALES CDHF‘ PORT WASHINGTON, N, "I'

20

BOOKMARK

the principles involved. Covered in 128 pages
are amplifiers, oscillators, FM tuners and an-
tennas, and even electronic control circuits.
Only $2.95 from Howard W. Sams & Co.,
Inc., 4300 W. 62nd Street, Indianapolis 6,
Ind.

How to Clean, Maintain and Protect Rec-
ords, a 16-page pocket guide on how to keep

(oL s B

i i
RO T
| CHEAY, HALVTIN
| AN PRAFTTET
L RBGURDS i
| T fualit '\Fv'\:“‘ 'mﬁw«w. }

R B i I

your LP’s in top shape while playing. Au-
thored by Cecil E. Watts, this booklet can be
had for 25¢ in coin from Elpa Marketing In-
dustries, Inc., New Hyde Park, New York. B

"l found him in the 'yellow pages'.”

Rap10-TV EXPERIMENTER
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ASK ME
another

By Leo G. Sands

RaDIO-TV EXPERIMENTER brings the know-
how of electronics experts to its readers. If
you have any questions to ask of this reader-
service column, just type it on the back of a
4¢ postal card and send it 10 “Ask Me An-
other,” RADIO-TV EXPERIMENTER, 505 Park
Avenue, New York, New York 10022. The
experts will try to answer your questions in
the available space in up coming issues.
Sorry, the experts will be unable to answer
your questions by mail.

Q Enclosed you will find some informa-
® tion on people that hear radio broad-
casts through their heads, probably coming
from fillings in their teeth. Can you furnish
information on this subject?

—S. C., Coconut Grove, Fla.

A Several weeks ago I recall hearing a

® radio interview program on my auto
radio on which the guest admitted he started
this myth and had a lot of scientists inter-
ested. However he said it was just a hoax.

Q I have a Paragon RA-10 tuner with
®* DA-2 detector-amplifier. Can you give
me the approximate age? Where may I dis-
pose of it to someone who would be inter-
ested in keeping it as an antique?

—O0. L. 8., Idalou, Texas

Your equipment was probably manu-

® factured between 1920 and 1924. Un-
fortunately, too many precious examples of
the most exciting radio era's receivers have
already wound up in the garbage dump. In
1938, your equipment would have had a
trade-in value of about one dollar. Today,

FEBRUARY, 1965

when it's time to think of college

inquire about
Electronics at MSOE

Planning your space age engineering educa-
tion now, will enhance your career latez. Find
out about MSOE programs in Electronics,
Computers, and Electrical Enginzering.

Obtain all the facts akout courses leading to
4-year Bachelor of Science and_Z2-year
Associate in Applied Science degrees. Find out
about MSOE scholarships, financial aids, job
placement opportunities, and other services.

Assure yourself of a bright future in the
exciting field of space age engineering and
technology. Write for your Free “Career”
booklet which will tell you about educational
advantages at MSOE.

~itl MSOR

Wioocanusn

b )

| MILWAUKEE
i O '
;MS SCHOOL OF ENGINEERING )
3 Dept. RTX-265 1025 N. Milwaukee St. B
: Milwaukee, Wisconsin 53201 :
1 Tell me about a career through residence study: g
8 [] Electronics field [0 Mechanical field 8
: [ 2-years or [] 4-years :
B [
1 Name ...Age. B
B [}
: Address... o0 :
[ ] (]
B City, State ... R [ ]
e Y L L T
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its value is dubious. But, don’t throw it
away! Not long from now it may be valuable.
Readers may know of individuals, museums
or corporations that are collecting electronic
artifacts and are invited to send their sug-
gestions to the editor who will refer them to

you.
Q I live in an apartment over a store
* which has fluorescent lights as well as
a neon sign, and I am getting very severe
interference on my NC-105 short-wave radio
on all four bands even with the noise limiter
turned on. Can you suggest a remedy?
—R. §., Trenton, N.J.

Yes! Move! But short of movin'g you
might get the proprietor of the store
to install interference filters, such as Cornell-
Dubilier Type IF-24, on each lamp. They
cost only 90 cents each. You might also try
a type IF-8 (same make) at your receiver’s
power plug. But, chances are, the noise has
to be stopped at the source.
Q I have a Johnson Messenger II CB
* set I plan to use as a mobile unit and
would like your “honest” answer on what is
the “best” base antenna that money can buy,

and your advice on what set to buy for use
as a base station.

—V. §S., Savannah, Ga.

A The set you have has an excellent rep-

* utation and you might get another one
to use as a base station. In picking a CB
set, the important “number” to look for is the
“watts output.” They're all rated at 5 watts
input. There are many excellent CB sets on
the market ranging in price up to $350 for
a Poly Comm Sr 23. Which you buy de-
pends on the features you want to pay for.
New, important features to look for include
a “selectivity filter” which minimizes adja-
cent channel interference.

There is no "best” base station antenna
because there are so many good ones. Be-
cause of the size requirements at 27 Mc/s,
no omnidirectional CB antenna has appre-
ciable gain, such as can be obtained in the
higher frequency bands. Antennas in the
“best” class cost upward of $25. To get

the most power into the antenna, tune the
set to it with a VSR meter, and use RG-8/U
or even better coaxial cable such as one of
the “foam” types. You may have to go to a
professional two-way mobile radio shop to
get foam type cable locally.
Q I have constructed the TRF tuner de-
* scribed in RaADIO-TV EXPERIMENTER
No. 595, and it works OK except I get a lot
of interference from stations on 1420 kc/s
and 1480 kc/s when I tune in a weak (good
music) station on 1450 kc/s, which T want

to listen to. What can I do?
—A. C. Brooklyn, N.Y.

Ti TO ANTENNA

PRI Bsec =&

Ci

N
2 DA
PRI S sEC oy
TUNER
c2

—?G
=

Use Meissner part No. 14-1072 or equivalent
for RF coils T1 and T2. Mica trimmer
capacitors C1 and C2 are 25-280 mmf{. units
like Lafayette part No. 3¢G6832.

A TRF tuner is good for music
reproduction because of its ability to
pass the whole radio signal. In your case,
its selectivity, which is not as good as that
of a superheterodyne receiver, is not ade-
quate. You might try a shorter antenna or
both a series and shunt wavetrap, connected
as shown in the schematic diagram. One
wavetrap is tuned to 1420, and the other to
1480 kc/s. Adjustment may be critical and
some weakening of the 1450-kc/s signal
might result because of the closeness of the
frequencies.

Q How long do I have to wait to get a
* license for a marine radiotelephone for
my boat?

—L. R. V., Deerfield Park, Fla.

Get a copy of FCC Form 501 from the
* nearest FCC office, fill it in and sign it,

Rap10-TV EXPERIMENTER
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and. if you are a U.S. citizen and have both
a bo~t and a “"type accepted” radiotelephone,
you will be issued an “interim” ship license
immediately to use while you wait the usual
60 days for your regular license. If you can
read and write, and converse in English,
you can get your Restricted Radiotelephone
Operator Permit immediately without having
to take an examination. But read Part 83,
FCC Rules and Regulations, first.

Q I have a 30-watt audio amplifier which
® has speaker connections for 8- and 16-
ohm speakers. How can I connect a 3.2-ohm
speaker to it?

—T. E. Skillman, N.J.

/
@
16

AMPLIFIER

QUTPUT <%

TERMINALS) 8 320
c
& 320
S

Two 3.2-0hm loudspeakers in series
can be connected across 8-0hm terminations.

AMPLIFIER
QUTPUT
TERMINALS | 8

50

LGI % OF POWER

C

—
39% OF POWER
@-

320

Simple method for connecting one 3.2-ohm
loudspeaker to 8-ohm terminals.

You can connect two 3.2-ohm speak-
ers in series across the 8-ohm output.
To use only one 3.2-ohm speaker, you can
connect a 5-ohm 20-watt resistor in series
with one of the speaker leads. But, when
the amplifier is delivering full-rated power,
18 watts will be lost in the resistor and there
will be only 12 watts at the speaker. This is
a loss of about 4 db in sound level. If the
speaker is quite efficient, 12 watts may be
adequate. But, you may be happier with the
results if you get an 8-ohm speaker.

FEBRUARY, 1965

need reliable service data?

SEND TODAY FOR
YOUR VALUABLE

INDEX 1o PHOTOFACT®

your instant handy guide fo the
WORLD'S FINEST ELECTRONIC SERVICE DATA

covers over 58,000 listings of:
e TV Receivers e Home & Auto Radios
o Hi-Fi & Phonos e Tape Recorders
e CB Radios ® Record Changers

Send today for this valuable 78-page guide covering
virtually every model of home-entertainment elec-
tronic equipment produced since 1946! Helps you
locate the proper PHOTQFACT Folder to quickly
solve any service problem in any model. Available
from your local Parts Distributor, PHOTQOFACT pro-
vides everything needed for quick, effective repaws in
complete, uniform style: Famous Standard Notation
Schematics packed with the service details you need;
Full Photo Coverage of all chassis views; Complete
Replacement Parts Lists; Tube Placement Diagrams;
Adjustment Instructions; CircuiTrace® for printed
boards; Disassembly Instructions; Dial Cord Dia-
grams; Changer and Recorder “‘Exploded Views'—
plus dozens of other great features. Send coupcn for
your FREE copy of the latest PHOTOFACT Index
to the service data you need!

MAIL COUPON TODAY!
roeosssssassoss

] HOWARD W. SAMS & CO., INC.
@ Dept. RT-2
l 4300 W. 62nd St., Indianapolis, Ind. 46206

§ [ Send me FREE Photofact Index to

@  Service Data for over 58,000 listings i
’ L
 Neme

]

' Address

|

l City. Zone State

L-------------------J
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Q I am unable to locate a source of sup-
® ply for the General Electric NE-77
neon lamp required in the Neon Switch Pho-
tocell Relay described in your February-
March 1964 issue. Any information you can
give will be greatly appreciated.

—J. A. 0., Camp Lejeune, N.C.

A The G.E. NE-77 lamp is listed as

* Stock Number 7E952 and priced at
$0.55 each in the latest catalog of Allied
Radio Corp., 100 N. Western Ave., Chicago,
Ill. 60680.

Q If you send a radio signal and it goes
® through space, will it still exist as long
as it does not come in contact with some-
thing that would dissipate its energy, or will
the signal dissipate itself eventually?

—G. F., Montreal, Canada

// 5
Aﬂ:_—ANTENNA

A The width of a radio signal gets wider

* and wider with distance, even if it
starts out as a narrow beam. The energy is
therefore spread out, and as it spreads out
its power is smaller within a given area. It
would probably continue on forever, but the
likelihood of its being intercepted by a radio
receiver diminishes with distance and eventu-
ally the signal becomes so weak that it is lost
in the noise generated in the receiver.

Q Since there are so many pocket size
®* AM and FM transistor radios, is it
not possible to construct an FM pocket re-
ceiver that would be tunable from 30-60 mc
as well as from 60-90 mc, 150-170 mc and
450-470 mc or an AM receiver tunable from
108-144.5 m¢?

—D. M., Chicago, 1ll.

Yes, it would be possible, but it would
® require considerable design and con-

struction work to build a VHF or UHF
pocket receiver that would be fairly sensitive,
selective and stable. The FM broadcast chan-
nels in the 88-108 mc band are spaced 200
ke apart and transmit signals that deviate
*75 kc when modulated. The VHF/FM
communications channels in the 30-50 mc¢
band are spaced only 20 kc apart and the
signals deviate only =5 kc. Thus, 10 of them
could occupy the space taken up by one FM
broadcast channel. Obviously, tuning would
be much more difficult and selectivity would
be a problem.

I«RODANTENNA
4 4 107K

e 3IF
RF st 2nd

g > AMPS

AMP MIXER MIXER (455KC)
/ 1z |

Ist 2nd

OSCILLATOR| |OSCILLATOR Y

AF AMP ‘AF
orscrt- |1 AR L] ooven +[ﬂ

DRIVER AMP SPKR

Block diagram of FM receiver for VHF
reception. IF’s are 10.7 mc. and
455 kc. from 1st and 2nd mixers.

[<—ROD ANTENNA
W || e |l 2E
MIXER MIXER - (I1650KC)
1z 1
1st 2nd
(OSCILLATOR OSCILLATOR

t DETECTOR AF AMP —0——\@ EARPHONE

Block diagram of AM receiver for re-
ception in 118-134 mc. aviation band.
IF’s are 21.5 mc. and 1650 kc.

Y

There are several receivers on the market
which are fixed-turned to one or two select-
able VHF communications channels and
which employ crystal control. They are quite
expensive ($200 or more). Portable UHF
receivers are also available, but they cost
even more because the high frequency tran-
sistors are quite expensive.

There is no doubt that receivers could
be built, such as you describe. The cost of

Rap10-TV EXPERIMENTER
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Anyone Can Build These High Quality

Precmon SEM Klts

At a Substantial Savings

Precision Decade

Resistance Box
Designed so the electronic ex-
perimenter can get any value
of resistance at 19 accuracy.
Made of precision compo-
nents, this decade box offers
such advantages as fast fin-
gertip switching from any re-
sistance value from 1 ohm to
1,111,110 ohms within sec-
onds. Add or subtract as
little as 1 ohm with 19 ac-
curacy. And ordinary hand
tools are all that’s needed to
assemble it in less than 2
hours,

All Purpose

Shop Tachometer

This tachometer is guaran-
teed to outperform any $50
tach available today or your
money will be refunded. This
tach belongs in the too! chest
of every machinist, electri-
cian, model maker, motor
serviceman and inventor. A
six position rotary switch
enables you to select three
speed ranges in either for-
ward or reverse rotation.
Three ranges—0—500, 5000
and 15,000—cover the gamut
of rpms in the home work-
shop or laboratory on ma-
chine tools, such as lathe
cutting speeds, motor rpm,
drilling speeds and other mo-
tor driven tools where rpm is
an important factor.

Pocket-Size

Hearing Aid
New hearing aid design pro-
vides a minimum of 42 deci-
bels of gain and is adequate
for 759%, of all cases of par-
tial deafness. The aid weighs
only three ounces and is
smaller than a king-size cig-
arette pack. Uses latest elec-
tromagnetic earphone and
miniature crystal micro-
phone. Powered by a 10¢ pen
light flashlight battery and
has a switch for turning
power off when not in use
and a control that lets you
adjust the volume to a com-
fortable sound level.

3CIENCE & MECHANICS, KIT DIVISION toe
505 Park Avenue, New York, N. Y. 10022

Please send the S&M kits that have complete asssembly plans, or the assembled and fully tested electronic aids
thecked below. | understand that if | am not completely satisfied 1 may return the kits within 10 days for a complete
refund of the purchase price.

Hearing Aid 0 $24.95 Kit 0O $34.95 Assembled
Tachometer 0O $16.95 Kit 0O $21.95 Assembled
Decade Box 0O $24.95 Kit 0O $29.95 Assembled

Add 10% for Canadian and Foreign orders. New York City residents add 4% for N.Y.C. sales tax.

WAME
(Please Print)
ADDRESS
ZIP
CITY. STATE CODE

O Check or money order enclosed, ship post paid. O Enclosed $3.00 deposit, ship balance C.0.D., plus

postage and C.0.D. charges.
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the design, when done professionally, would
run to thousands of dollars. Nevertheless, it
would make a fine project for an experienced
experimenter and we would love to be the
first to publish an article about it. (See block

diagrams)
Q How can | connect an electro-magnetic
® speaker as an extension to a PM

speaker?
A A typical electro-magnetic speaker has
®* an impedance of 2000 ohms or higher
whereas a PM speaker usually has an im-
pedance of 8 ohms or less. If the electro-
magnetic speaker is to be connected directly
to the radio or amplifier, one lead is con-
nected to the plate of the AF power ampli-
fier stage through an 0.5 mfd or 1.0 mfd
paper capacitor, and the other lead to chas-

—L. B, Oliver, B. C., Canada

1 05-10uf
1T -
14
w
5%
e
32 PM
= SPEAKER
£ | ELECTRO—
- |
RADIO OR = | MAGNETIC
AMPLIFIER | EXTENSION
e -4 SPEAKER

Here, the added speaker is connected
in parallel to amp’s plate load.

1.0-20uf,
]

i

14

o8]

=
=
2
[g7,)
D<Zt'
oCt
—

SPEAKER 1 ELECTRO-
| MAGNETIC
________ i EXTENSION
RADIO OR gl SPEAKER
AMPLIFIER 1.0-2.0uf

Push-pull circuits present no problem—
be sure to use high-voltage capacitors.

UNIVERSAL
OUTPUT
TRANSFORMER

e

e
I, PM ELECTRO-
OUTPUT SPEAKER MAGNETIC
XFORMER EXTENSION
SPEAKER

1
1
1
1
l
1
1
|
g %
|
1
1
I
|
]
|
% ADJUST TAP FOR :
BEST SOUND FROM |
BOTH SPEAKERS |
An universal output transformer is the
best method for matching an add-on

loudspeaker. Adjust taps for best sound.

sis ground, or common ground buss, when
the AF power amplifier is single-ended. In
push-pull amplifiers, the speaker leads are
connected from plate-to-plate across the pri-
mary of the output transformer with a 1.0
or 2.0 mfd paper capacitor in series with
each lead.

To connect an electro-magnetic speaker
to a PM speaker, instead of to the output of
the amplifier, or to the voice coil output of
and amplifier, an impedance step-up trans-
former is required. A universal output trans-
former is recommended since the impedance
ratio can be varied. The speaker is con-
nected to the primary (high impedance)
winding of the transformer. The diagrams
show how the various connections are made.
Q I am using an inverted L antenna

®* which is 60 feet long, not including the
lead-in, and 40 feet above the ground. If 1
had a longer antenna would I get better re-
ception? My receiver is a triple-conversion
HQ-180A. Can I add a pre-selector or an-

tenna turner?
—S8. F. C., Oakland, Calif.

You have an excellent receiver which
* has excellent sensitivity and selectivity.
Using a longer antenna in the metropolitan
area in which you live will result in more
medium frequency band signal pick-up, but
it will bring you other problems. There are
so many radio signals on the air in your
area, and many of them powerful, that the
front-end of you unusually sensitive receiver
may be overloaded. There is no need for a
pre-selector for your receiver. It will pick up
radio signals from great distances as long as
they aren’t drowned out by noise which will
be stronger if you extend your antenna.

Rap10-TV EXPERIMENTER
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The fall New York High Fidelity Show
heralded the coming of many new and varied
products in the audio and high-fidelity mar-
ket place. It is almost impossible to include
all the products in this issue of Rapio-TV
ExPERIMENTER and, also, to give equal cov-
erage to so many and varied areas of interest
our diversified readership enjoys. So, for
this issue only, the New Products column will
be devoted entirely to high-fidelity products
introduced during the second half of 1964.
Because our space is limited, one product
mention per manufacturer will be given,
space permitting. In our next issue, the New
Products column will return to its normal
format covering the many fields for hobby
electronics.

As an added service to our readers, all
the listings in the New Products column are
keyed (A1, A2, A3, etc.) to the coupon at
the bottom of the Literature Library serv-
ice feature on page /105. If you wish to learn
more about the products of several high
fidelity manufacturers, it would be advan-
tageous to use this coupon to contact them.
Just circle the items on which you wish to
receive information and data. We will do the
rest.

Acoustica Lampshade
Speaker System

Listen to high fidelity music from your lamp-
shade! That’s the latest idea for audio en-
thusiasts who want the combination of mag-
nificent high fidelity sound and attractive
living room decor. A Los Angeles electro-
acoustics company deeply involved in space
programs, Acoustica Associates, Inc., has
developed a dual purpose lamp-and-speaker
which features sound actually radiating in a
360° pattern from the surface of what looks
like a normal, elegant lampshade, Heart of
the lampshade speaker is an almost weight-
less diaphragm which is free to move and
thus create sound between two fixed elec-
trodes in the form of closely spaced, concen-
tric, wire-mesh cylinders. When covered
with fabric, these cylinders become a trans-
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SALE ON PARTS KITS!!

® 6 RELAYS—Assorted—($15.00 valuz) ..Sale $2.99
® 10 VOLUME CONTROLS—Assorted .:.Sale $1.49
® 10 TRANSISTORS (Specify NPN or PNP).Sale $1.99
o 9 TOGGLE SWITCHES—Assorted .. ... Sale 99¢
® 10 GERMANIUM DIODES ............. Sale 79¢
® 100 '2 Watt RESISTORS—Assorted . ..... Sale $2.49
[ ]

FREE GIFT when you enclose this ad with orcer!
® COMPLETE LISTING on all relays and oiher experimenter
parts and supplies in GIANT NEW 1965 CATALOG

Send check or money order;
Min. order $5.00;

include postage, excess refunce I.
50¢ srvice chg under $10.00. Sorry, no COD's,

® SEND FOR GIANT NEW 1965 CATALDG—FREE

GROVE ELECTRONIC SUPPLY COMPANY

4109 W. Belmont Ave.
Chicago, IIl. 60641

Telephare:
tArea 3]2) 283-616D

N LISTEN AROUND THE WCRLD—UP TO 12

Sow i 000 MILES AWAY! Ships, Aircraft, Voize of

mE==wew ' America, Russia, London, Australia, Amateur

|,5 1Cltizens Police — Also U3A B
I “af

WAVE BANDS.
4 Iy ing dial. Wt, only 3 A
@. 1 '_-1 WHOLE WORLD “ALKING DAY OR NI3HT!
g SEND ONLY $2. 5 h
r ?o!lman $7.95 COD postaze or send §9.95
or P.P._delivery. omplete FEasic Kit as
- Free Broaﬂcast CDll and Plastic Case

if you order ow | Avanable only from
Western Radio, Dept BRE

.
3538 VHF REGEIVER

The 353B receiver provides §
the shortwave listener cover-
age from 26 to 54 and 88 to
174 MC in eight calibrated
bands. It copies AM and FM 58
signals. Completely self-con- &
tained. Ready to plug in, §
$59.96
KUHN ELECTRONICS, INC.
1801 Mills Ave.
Norwood, Ohio 45212

Lt

Kearney, iNebr

$59,95

BOAT PLANS CATALOG

This heavily illustrated catalog
of boat plans is made to order
for every man interested in build-
ing his own boat. It gives full de-
scription of plans for building a
wide variety of boats. Boat build-
ers will be especially interested
in the selection of full-size pat-
terns now available on some of
the most popular boats.

If you ever thought of building
your own boat—you can’t afford
to be without this catalog. Order
yours today.

SCIENCE & MECHANICS —Craft Print Division
505 Park Avenue — New York, N. Y. 10022

Enclosed is my 25¢. Please send me a copy of the new Boat
Plans Catalog No. 5.

Name.
(Please print)
Address.
) ' Zip
City. State. Code.
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lucent lampshade of the finest quality. The
lamp bulb and the speaker system operate
independently of each other and can be used
either simultaneously or separately. The
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novel design of the lampshade speaker, which
disperses sound from its entire surface area,
eliminates the necessity of sitting in one spe-
cific place for perfect enjoyment of monaural
or stereo programs. No longer is special po-
sitioning of speakers or chairs needed—360°
sound surrounds the listener with concert
hall realism everywhere in a room. The
lamp-speakers retail for $199.50 up to
$239.50 each, depending on the model.
{ Acoustica Associates, Inc., Dept. 722, 5331
West 104th Street, Los Angeles, California
90045.)
Circle Al on page 105

Alard Tracking Error
Indicator Tru-Trak

Tru-Trak, a device that shows visually the
amount of “tracking error” in record players
and positions the tone arm for optimum per-
formance, has been developed by Alard Prod-
ucts. Tru-Trak is a visual tool that eliminates
the necessity of working with complicated cal-
culations and difficult hairline measurements

in determining the proper mounting position
for the tone arm. The use of Tru-Trak to
read tracking error, according to the de-
veloper, makes it possible to achieve less
distortion and greater fidelity with maximum
stereo separation. The device consists of a
pointer assembly that attaches to the car-
tridge and a calibrated scale that fits over the
turntable spindle. As the tone arm is moved
across the turntable, the pointer indicates
visually, the tracking variations of the tone
arm. By changing the mounting position of
the tone arm, the increase or decrease in

tracking is readily apparent. The mounting
position that produces the minimum amount
of movement on the scale is the proper posi-
tioning for greatest fidelity with the particu-
lar tone arm and cartridge being tested. Tru-
Trak is precision made from Lucite, fits
standard cartridge mounting and can be in-
stalled in minutes—price is $6.95 postpaid.
(For more information write to Alard Prod-
ucts, Dept. TE72, Somerset, California.
95684.
Circle A2 on page 105

Allied Radio Solid-State
FM-AM Tuner Kit KG-765

Allied Radio, makers of the Knight-kit line,
have come up with a sure winner in their
new all-transistor stereco FM-AM tuner Kit,
Model KG-765. Through its solid-state cir-
cuitry, the KG-870’s 26 premium semicon-
ductors offer realistic high-fidelity perform-
ance; virtually eliminate hum and extraneous
noise; and account for the compactness of
this unit (measures only 23" high). They
also provide absolute freedom from micro-
phonics and mechanical noises and instant
operation. The KG-870 develops a powerful
70-watt IHFM music power output—140
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watts of peak power—there are no output
transformers or DC blocking capacitors in
the output stage—reproduction is clean and
pure. In addition, such Knight-Kit features
as modular printed circuits and plugin trans-
istor sockets assure fast, easy assembly. The
KG-765’s specifications are—Power Output:
IHFM Music Power, 70 watts; 35 watts per
channel; 140 watts peak. Continuous Sine
Wave Power, 28 watts per channel. For use
with 8, 16-ohm speakers. Frequency Re-
sponse: = 1 db, 20 to 25,000 cps at rated
power output. Distortion: Harmonic, 0.5%;
IM, less than 1% ; measured at rated power
output. Hum Level: Tuner, —80 db; Mag-
netic Phono, —68 db; Tape Head, —60 db.
Channel Separation: 40 db. Inputs: Tape
Head (NAB); Magnetic Phono (RIAA});
Tuner: Aux 1; Aux 2. Lists at $99.95 for
kit; $149.95 wired. Brown metal case, $4.95;
economy wood case, $6.95; de luxe wood
case, $12.95. (Write to Allied Radio Cor-
poration, Dept. 2RT2, 100 N. Western Ave-
nue, Chicago 80, lllinois for complete de-
tails.)
Circle A3 on page 105

Eico FM/MX-Stereo
Tuner/Amplifier Model 3566

A new all-transistor FM-stereo/multiplex
tuner/amplifier kit, which can be assembled
by “beginners” as well as experts, had its
first public showing at the New York high
fidelity show late in September by EICO
Electronic Instrument Co., Inc. Known as
the EICO Model 3566, the new high fidelity
instrument will be available in kit form for

$229.95 and in factory-wired form for
$349.95 at the more than 2500 EICO dis-
tributors throughout the world. EICO offi-
cials declare that the Model 3566 is equal in
performance and quality to tuner/amplifiers

FEBRUARY, 1965

“The meter is a marvelously sensitive
ant accurate mstrument "u.s. Camera

R

$3695 IN KIT FéRM

Here is a precision instrument that
meets the highest standards of any
meter available today. The S&M A-3
uses the newest cadmium sulfide
light cell to measure light levels
from O to 10,000 foot lamberts at
ASA speeds of 3 to 25,000. It is
successfully used with movie or still
cameras, microscope, telescope—as
well as densitometer.

The computer gives F stops from .7
to 90 and lists exposure time from
1/15,000 sec. to 8 hours. 43° angle
of acceptance, 4 range selection;
EV-EVS-LV settings. Large (412")
illuminated meter, paper speed con-
trol knob for use with enlargers and -
now has a new battery test switch.

SCIENCE & MECHANICS — KIT DIVISION w
505 Park Avenue / New York, N. Y. 10022

Enclosed is § . Please send me the Supersen-
sitive Darkroom Meter, as checked below. I understand
that if I am not completely satisfied, I may returm the
meter within 10 days for a complete refund.

No. A-3
36.95 ssembled—$41 .95
A-3 Carrying Case—$5.00

Add 10% for Canadian and foreign orders.
New York City residents add 4% for N.Y.C. sales tax.

No. A-3
in kit form—

NAME

(Please print)
ADDRESS.
CITY. ZONE STATE.
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selling in the $500 to $600 range. The model
3566 consists of an FM-stereo/multiplex tun-
er and amplifier on a single heavy-gauge
aluminum chassis that can be mounted in a
console or in an oiled walnut cabinet which
is available for $9.95 extra. Since no tubes
are employed in either the tuner or amplifier
sections, heating is minimized and no high
voltage power supply is required. The tuner-
amplifier may be used independently with a
pair of loudspeakers for FM stereo and mono
radio reception. Input jacks are provided to
enable use with a magnetic record player or
changer and a tape deck. Output jacks are
provided for connection to a tape recorder to
enable the user to record FM radio pro-
grams. An output jack for stereo headphones
is provided on the front panel. The all-tran-
sistor FM “front-end” and the four-stage 1F
amplifier/limiter assemblies are furnished
pre-wired and aligned with the kit, minimiz-
ing the time required to assemble the instru-
ment. The factory-wired model, of course, is
furnished ready to use. The instrument is
designed for operation from 115 volts AC.
It can be used on boats by providing a DC-
to-AC inverter. (Complete specifications can
be had by writing directly to EICO Electronic
Instrument Co., Inc., Dept. 722, 131-01 39th
Avenue, Flushing, New York 11352.)
Circle A4 on page 105

Electro-Voice FM-Stereo
Receiver Model E-V 88

The first of several new product lines for
Electro-Voice is their ultra-new E-V 88 FM-
stereo receiver. In addition to exceptional
sensitivity and selectivity, the E-V 88 fea-
tures fully automatic switching from mono-
phonic to stereo reproduction without noisy
mechanical relays or audible variation in
tonal quality. Four IF/limiter stages are
provided, each of which makes use of dual
special-purpose transistors which provide bal-
anced, symetrical limiting at each stage. An
automatic stereo indicator light insures posi-
tive identification of stereo signals. A special
inhibitor circuit prevents stereo indicator
from being triggered by random noise be-
tween stations. An accurate zero-center tun-
ing meter guarantees precise “on station”

tuning. Multiplex circuit is time switching
type to provide inherent SCA rejection and
insure minimum sensitivity to noise on weak
stereo signals. The E-V 88 incorporates a
total of forty-three transistors, seventeen in
the tuner section and twenty-six in the ampli-
fier section. Additionally. four silicon diodes
are employed in the power supply. Extreme-
ly cool operation is accomplished by direct
conduction of the small amount of heat from
the output transistors to the unit’s heavy base
plate. All components are operated well
within their rated temperature range, insuring
long life and exceptional stability. The E-V
88 sells for $397.00. (For more detailed
information write to Electro-Voice, Inc.,
Dept. 72RT, Buchannan, Michigan.)
Circle A5 on page 105

Empire Elliptical
Stylus Cartridge 880PE

Mr. Herb Horowitz, President of Enipire
Scientific Corp. has recently annouced the
distribution of its new 88OPE elliptical stylus
cartridge and elliptical stylus replacement.
The new Empire 880PE carries forth all the
standard features of the “proven‘ perform-
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ance” 880P, plus some new ones. Some of
the important specifications for the 880PE
are: frequency response, 8-30,000 cps; out-
put voltage, 8.0 millivolts per channel; cha-
nel separation, more than 30 db; load impe-
dance, 47,000 ohms per channel; weight, 10
grams; compliance, 20 x 10 cm/dyne; track-
ing force, ¥2 to 4 grams; stylus, .2 x .9 mil
bi-radial elliptical hand polished diamond;
terminals, four-terminal output; tracking er-
ror, 15 degrees. The 880PE sells for $29.95
retail. When Empire introduced the 880 and
880P, they boasted it did away with obsoles-
cence. In effect it has. Now every 880 or
880P owner can have an elliptical stylus by
simply replacing its present stylus with the
new replaceable 880PE elliptical stylus. The
replacement stylus retails for $14.95 (Em-
pire Scientific Corp., Dept. E72, 845 Stewart
Ave., Garden City, New York)
Circle A6 on page 105

Fisher Portable and Module
Stereo Systems

Two new high-powered, transistorized Fisher
stereo systems, designed to meet the rising
consumer demand for better-quality compact
systems, have been introduced by the Fisher
Radio Corporation. The new systems, called
the Fisher 50 Portable (see photo) and the
Fisher 75 Custom Module, both have 30
watts of Music Power (IHF), and a highly

flexible set of audio controls including a 5-
position selector, dual bass and treble, bal-
ance, volume, and a front-panel headphone
jack. Both systems have connections for
tuner and tape recorder, and will play any-
where that AC power is available. The light-
weight Portable consists of a Fisher 30-watt
master control amplifier and Garrard 4-speed
automatic turntable, plus two Fisher induct-
ance speaker systems. The Portable has two
10-foot cables for wide stereo separation.
Only 23%” wide, 8" high, and 14%"” deep.

' FEBRUARY, 1965

A special
subscription to

RADIO-TV
EXPERIMENTER

brings you more

make-it-yourself
projects

1 Year Subscription—$4.00

(6 Big lIssues)

EACH ISSUE INCLUDES LATEST EDITION
OF WHITE’S RADIO LOG

RADI0-TV EXPERIMENTER
505 PARK AVENUE, NEW YORK, N.Y. 10022

Please enter my special 6 issue subscription to RAJIO-TV
EXPERIMENTER

[0 1 enclose $4.00 {J Bii! me later

NAME.
(Please print)
ADDRESS
cITY e . ____STATE ZIP CODE

BEATS WALKIN’, This tote-all scooter con be mode w'th an
old bike frome and a used one-lung engine. Add a little
expert scrounging and with less thon $40 you can build
one of these mile shrinkers for you ond the kids to zip
around on. For weekend hunting or camping, you can
carry it in your car trunk as far as your cor can go, then
unload and take off!
You can make this
high-power, high-ratio
sports version for off-
the-road use, or with
high power and low
ratio, but withost the
load rack, and you
have a fast street job.

No. 326 Beats Wakin’

SCIENCE & MECHANICS — Craft Print Division
505 Park Avenue

New York, New York 10022

Pleose send me the following Craoft Print No. 326 Beats Walkin’.
My $3 is enclosed.

Name.
(Please print}
Address
Zip
City. State. Code.
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the Fisher 50 Portable is about the size of a
man’s one-suiter, and is considered the per-
fect companion for music lovers who travel.
The Fisher 75 Custom Module, identical in
the electronics to the 50, has two speaker
systems that utilize larger 8-inch woofers
(compared to the Fisher 50 Portable’s 6-inch
woofer). The Fisher 50 Portable retails at
$229.50. The Fisher 75 Custom Module is
$269.50. (Fisher Radio Corporation, Dept.
22E, 21-21 44th Drive, Long Island City 1,
New York.)
Circle A7 on page 105

Harman-Kardon Al Transistor
FM-Stereo Receiver Model SR 300

The industry’s first all-transistor FM stereo
receiver line, extending frequency response
both above and below the audio spectrum,
has been developed by Harman-Kardon, Inc.
The least expensive unit in the line is the
Model SR 300 receiver. The SR300 is all-

solid state, using no vacuum tubes, not even
nuvistors, yet sold at a price comparable to
vacuum tube units. A wide range of fre-
quencies, including sub-sonics and ultrason-
ics are handled by the receiver at natural
relative amplitudes and with a freedom from
distortion not previously available. The en-

tire response is flat from minimum listening
levels to full 75-watt music power, and there
is no phase shift or crossover distortion. Har-
man-Kardon engineers, with the help of the
transistor, have designed the SR300 to repro-
duce inaudible frequencies as low as 8 cycles
per second and as high as 25,000 cps, and
have demonstrated that the full impact of
stereo is experienced only when these outer
frequencies are brought into play. The 36-
watt SR300 receiver has front-panel controls

for high and low cut, contour, off-on and
volume, treble and bass, speaker balance
and program selection. Stereomatic circuit
switches automatically between monaural
and stereo. Bandwidth at full power is 10
to 23,000 cps; frequency response at nor-
mal listening level (1 watt) is 8 to 25,000
cps (= I db): and harmonic distortion is less
than 1.0 per cent. Dimensions are 14
inches wide, 4% inches high and 9% inches
deep. List Price: $279.00. (Complete speci-
fications on the SR300 receivers as well as
other receivers in the line are yours for the
asking by writing directly to Harmon Kar-
don, Inc., Dept. 7RTE, 15th & Lehigh Ave-
nue, Philadelphia, Pennsylvania.)

Circle A8 on page 105

Lafayette 70-Watt AM/FM—
Stereo Receiver LR-800

Those of you who read the Lab Check of the
Lafayette 1.A-226C stereo receiver in the
last issue of RADIO-TV EXPERIMENTER
will be glad to know that a pepped-up model,
the LR-800 has replaced it. The LR-800 is
a self-contained unit incorporating many de-
luxe features such as a tuneable nuvistor

front end giving 1.5 microvolt sensitivity for
20 db quieting. A “Stereo Search” circuit
identifies a multiplex station with a tone sig-
nal through your speakers. The tuner section
achieves a multiplex separation of 37 db at
400 cycles and a frequency response from
50-15,000 cps =1 db. The amplifier pro-
duces 35 watts per channel with harmonic
distortion at 19%6. Hum and noise is =55 db
at low level and —80 db at high level inputs.
Correct equalization is provided for RIAA
phono and NAB tape head inputs. Output
impedances are switch selected at 8 and 16
ohms and include a front panel stereo head-
phone jack. Input selector controls access
to AM, FM. FM MPX, Phono, Tape Head,
and Auxiliary music sources. The LR-800
utilizes 24 tubes, 9 diodes and | selenium rec-
tifier and is enclosed in a handsome case with

(Continued on page 35)
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(Continued from page 32)

contrasting gold extruded aluminum panel.
Its dimensions are 17W x 5% H x 14”D, and
its Lafayette stock number is 99-0005WX.
The LR-800 is priced at $199.50—only $10
more than its predecessor, the LA-226C.
(For more information write to Lafayette
Radio, Dept. E22, 111 Jericho Turnpike,
Syosset, New York 11791.)
Circle A9 on page 105

Olson Electronics 4-Channel
Preamplifier-Mixer Model RA-637

A new all-transistor preamplifier-mixer,
Olson’s Model RA637, may be used as a
straight preamplifier for mike or magnetic
phono cartridge or, to mix up to four input
signals from high or low level sources. All
inputs require standard RCA phono type
connectors. All inputs require standard RCA
phono type connectors. Each of the four in-
puts is equipped with a selector switch for
high or low level signals along with individ-

ual volume controls permitting you to blend
and mix the signals as you wish. Model
RA-637 comes equipped with VU meter and
master gain control plus bass and treble tone
controls. The preamplifier’s gain is 65 db,
—30 db on the low level position. The unit
is powered by six standard penlight batteries
included with the purchase. Size: 10” W x
214" H. x 63%"” D. The preamplier-mixer
sells for $39.98. (For more information
write to Olson Electronics, Inc., Dept.
WWw22, 260 South Forge Street, Akron 8,
Ohio.)
Circle B1 on page 105

Roberts 1600 Series
Designer Tape Recorders

The tape recorder with its radio-room knobs
and switches has been given a face lifting

FEBRUARY, 1965

by Roberts Electronics. Their new Designer
Line, the 1600 Series has fewer controls and
what there are are dressy and slim of line.
These are placed in a Burmese gold face and
in turn nested in elegant walnut and vertical
panels of grill cloth. They are table models
that sit well alone, wall mounted or recessed
flush. Recorder functions were simplifizd.
The complicated nature of recording has
been minimized. The Roberts 1600 Series
has a unitized construction. Components are
mounted on a single metal chassis. Shipping
stability and resistance to jarring are in-
creased. Easier internal access is provided
and maintenance problems reduced. Raoberts
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1600 Series features are: 3-digit tape count-
er, automatic shutoff, individual channel
stereo VU recording meters, simplified chan-
nel volume controls and tone control, two
coaxial stereo speakers, tape speeds of 3%
and 7% IPS with optional 15 IPS kit avail-
able, 4-channel stereo or monaural record
and playback including stereo phono/radio
inputs. Frequency response is 30 to 18,000
CPS at 7% IPS. Signal-to-noise ratio is bet-
ter than 45 db. Bias oscillator frequency is
95 KC. (Complete specifications and pricing
information is available by writing Roberts
Electronics, Dept. 722, 5922 Bowcroft St.,
Los Angeles, Calif. 90016.)

Circle B2 on page 105

H. H. Scott Solid State
Tuner/Amplifier

The new Model 344 solid state FM-stereo
tuner amplifier has been added to the H. H.
Scott line of quality hi-fi components. The
344 combines the features and performance
of the finest Scott stereo tuners and ampli-
fiers in a unit comparable in size to an or-
dinary tuner. The tuner section of the 344
includes a silver-plated four-nuvistor front
end for 2.2 uv sensitivity (IHF) with 80 db
cross modulation rejection. Flat line limiting

www.americanradiohistorv.com

33


www.americanradiohistory.com

36

NEW
producls

makes the 344 impervious to ignition pulse
noises and overloading caused by strong local
stations. The stereo multiplex section utilizes
Scott’s solid state Time-Switching multiplex
circuitry to capitalize on the superior switch-
ing capabilities of transistors. Separation is
in excess of 35 db. Automatic stereo switch-
ing is accomplished by means of exclusive
Scott Auto-Sensor circuitry, a computer-like
device which compares the incoming signal
with a fixed noise signal. If the incoming
signal includes only noise, Comparatron stays
in the monophonic mode. If a 19 kc multi-
plex pilot is present, the Auto-Sensor in-
stantly and silently switches to stereo. The
solid state amplifier stage of the 344 delivers
a conservative 25 watts music power per
channel into an eight ohm load, but the tre-
mendous reserve peak power of transistors

assures even better performance in actual
use. Massive heat sinks assure conservative
cool operation. Additional features of the
344 include: compensation network which
automatically boosts extreme highs and lows
when volume is reduced, to give full range of
sound at any selected volume; noise filter
to reduce objectionable noises from scratchy
recgrds or poor broadcasts; front panel low-
level output for connection of stereo ear-
phones;  flywheel-balanced,  ball-bearing
mounted tuning knob for smoothness of
operation; and separate Power On-Off switch
so that all front panel controls may be left
in normal operating position. Price, east of
the Rockies, is less than $430.00. (For
further information or specifications, write:
H. H. Scott, Inc., Dept. P72, 111 Powder-
mill Road, Maynard, Mass.)
Circle B3 on page 105

Sherwood Solid-State
Integrated Amplifier

Power, fidelity, and operating reliability nev-
er before available in a compact, integrated

amplifier-preamplifier are now offered in
Sherwood Electronics’ new S$-9000 all-silicon
solid-state stereo amplifier. This trim 14” x
4” x 12¥2" deep component delivers 150
watts of music power. Peak power for the
S-9000 is 300 watts, while the continuous
sine-watt power rating is 100 watts or 50
watts per channel with bhoth channels oper-
ating at the same time. Because of its cool
operation, it is ideal for the most confined
custom installations, even at full power.
There are no limitations as to mounting posi-
tion, including mounting with the knobs
up. Power band width at 1% distortion is
superb, from 12 cps. to 23,000 cps, Har-
monic distortion at the continuous power

rating is less than Y2%. At normal audio
levels the distortion never exceeds 0.15%.
Sensitivity for rated output is: phone 1.8
millivolts, tapehead 1.0 millivolts, and tuner
0.25 volts. Maximum noise and hum below
rated output: phono —70 db., and tuner
—80 db. Output circuits are transformerless,
direct coupled through low-loss 3000 micro-
farad capacitors. The output handles speaker
systems with impedance ranging from 4 to
16 ohms. The S-9000 provides complete
front panel controls for every input and out-
put function. The controls include: a selector
for tape head, phono tuner, and auxiliary
inputs; a stereo-mono mode selector; bass,
treble, loudness, and channel balance, phono
level; switches for tape monitoring, hi and
lo filters, loudness compensation, phasing
and speaker on-off. A separate stereo head-
phone jack is provided for private listening.
Price of the S-9000 is $299.50 for the chassis.
A separate wood-grained walnut leatherette-
on-metal case is available at $8.50 to enclose
the chassis for table top use. West Coast
prices are $302.50 and $8.50 respectively.
(Sherwood Electronic Laboratory, Inc.,
Dept. R22, 4300 North California Avenue,
Chicago, lllinois 60618.)
Circle B4 on page 105

Shure Stereo
Dynetic Cartridge M55E

A new 15-degree elliptical stylus cartridge
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developed especially to complement the wave
of new, light tracking automatic turntables
now breaking on the high fidelity scene has
been announced by Shure Brothers, Inc.
Called the M55E, the new unit is designed to
operate at tracking forces of from 34 to 1%z
grams, well within the tracking capability
range of most of the new, higher-priced auto-
matic turntable models currently being in-
troduced. Heretofore, the use of elliptical
stylus cartridges was reserved for light-track-
ing manual turntables because an elliptical
stylus tracking in excess of 1%2 grams can
cause serious record wear. Used within the
proper % to 12 grams range, however, an
elliptical stylus offers definite performance
advantages over a conical stylus, with no in-
crease in record wear. The performance ad-
vantages are obtained by reducing IM, har-
monic and tracing distortion. The M55E in-
corporates an elliptical stylus assembly as
does the finest Shure cartridge, the Model V-
15. The primary differences between the
MSSE and the V-15 are physical construc-
tion details and the fact that the MS5SE is
constructed under standard quality control
procedures rather than the extremely rigid

test procedures developed expressly for the
Model V-15 and its Master Quality Control
Program. Development of the stylus assem-
bly for the new MSSE cartridge also pro-

vides owners of Shure Model M44 conical
stylus cartridges an opportunity to upgrade
their systems. If they have turntables capable
of tracking in the % to 12 grams rangz,
they can get performance comparable to the
MS5E by simply purchasing and using an
NSSE replacement stylus in their M44 ca:-
tridge. Some of the important specifications
for the MSSE are: frequency response, 20-
20,000 cps; output voltage, 6 millivolts per
channel at 1,000 cps at 5 cm/sec.; channel
separation, over 25 db at 1,000 cps; channel
balance, within 2 db of each other; load im-
pedance, 47,000 ohms per channel; tracking
force, % to 12 grams; stylus data, .0009-
inch frontal radius and .0002-inch side con-
tact radius. Price of the Model M55E ca=-
tridge with elliptical stylus is $35.50. Cost of
the NS5SE replacement stylus alone is $20.00.
(Shure Brothers, Inc., Dept. RT-22, 222
Hartley Ave., Evanston, lllinois.)
Circle BS on page 105

Sonotone Bookshelf
Speaker System Model RM-1

Here is a compact speaker system introduced
by Sonotone that permits the audiophile to
utilize a limited amount of space by installirg
an entire stereo speaker system on a book-
shelf without sacrificing speaker quality be-
cause of size. The Sonomaster RM-1 is de-
signed with two speakers, a 6-inch flexible-
suspension, linear-type, high-compliance
woofer and a high-frequency tweeter. The
tweeter offers excellent high-frequency dis-
persion evenly over a wide angle. The small
tweeter is equipped with a calibrated level
control which permits each listener to adjust
the highs best suited to his personal taste.
The speakers are acoustically matched by
means of an integrated crossover network.
The RM-1 offers wide high-frequency dis-

LK-388 B0-Watt Steren
Amplifier KIt $129.95

LT-1108 FM 5iereo
Multiplex Tuner §134.85
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persion, smooth frequency response, wide
frequency range and low distortion. Imped-
ance is 8 ohms, response is 45 to 20,000
cycles per second, crossover frequency is at
5,000 cycles per second. The Sonomaster

will handle all music and voice passages from
their true beginning. Feed a fine quality
signal into the RM-1 and it will reproduce
every detail, whether it be loud or. soft—the
system adds no coloration. The RM-1 can
also handle power—it takes 40 watts of aver-
age program material (80 watts peak). It
has been tested with over 100 watts of pro-
gram material for short periods of time. To
take advantage of the loud passages in an
average size living room, a power amplifier
rated at 10 watts is the recommended mini-
mum to be used with the system. The RM-1
measures 1412" x 10¥2" x 7¥%" deep. It’s
finished in attractive hand-rubbed oiled wal-
nut. It carries a consumer net of $42.50.
(Information is yours for the asking by writ-
ing to Sonotone Corporation, Dept. 22RT,
Elmsford, New York.)
Circle B6 on page 105

Thorens Plexiglass
Dust Cover and Base

A rich, hand-rubbed walnut base is combined
with a wood-paneled plexiglass dust cover in

a new “showpiece” hi-fi cabinet announced
by Thorens. The new cabinet, Model CAB,
was created after consultation with leading
furniture and musical instrument manufac-
turers, and fits both traditional and contem-
porary decor. The plexiglass and walnut
cover is designed to balance in an open posi-
tion without hinges or other hardware, and
may be lifted from the base without discon-
necting fittings. Incorporated into the dust
cover base is a new triple isolation method
of minimizing effects from extraneous shocks
and vibrations. Each base includes a set of
pliant rubber damping grommets said to
offer five times the resiliency of older grom-
mets. They provide a “floating cushion” on
which the turntable “floats.” Another set of
grommets is provided to afford complete iso-
lation of all moving parts. Each base carries
a genuine hardwood tag, signifying its cer-
tification by the Fine Hardwoods Associa-
tion. Overall dimensions are 20" wide x
16Y4" deep x 7% " high. The base and dust

cover are available in several model styles,
$40.00 for the CAB-124/121 designed for
use with the TD-124 and TD-121 turntables.
The distributors of the Thorens base and dust
covers informs us that almost any manual
turntable can fit into the base. All that is
required is to discard the original pre-cut
base board, replace it with a board of equal
outside dimensions to mount the turntable
you now own, paint the base board black and
you're all set to install your unit. Record
changers with tall center posts cannot be
accommodated by the dust cover. (More in-
formation can be had by writing to Thorens,
distributed by Elpa Marketing Industries,
Thorens Div., Dept. RT22, New Hyde Park,
New York.)
Circle B7 on page 105
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Whitecrest Stereo Preamp/Amp
Model APS-100

By eliminating obsolete features and employ-
ing orthodox, proven circuitry, premium
parts, and meticulous manufacturing, White-
crest Industries, Inc. has designed a new
stereo integrated control amplifier that offers
the consumer a combination of both first-
rate quality and economy. Attractively pack-
aged in a grained oil walnut cabinet, the
W hitecrest Model APS-100 reflects design
features usually found in professional equip-
ment. The use of massive output transform-
ers, employing grain oriented laminations,
insure full rated power, down to 10 cps.
The six silicon rectifiers and the oversize
power transformer, all operating at a frac-
tion of their individual ratings, provide the
superb voltage regulation essential for full-
range, distortion-free reproduction. Stereo
music power output (IHFM, both channels)
is 60 watts. Each channel has individual bass
and treble controls, permitting accurate com-
pensation for room acoustics and different
program material. A separate loudness con-

tour control provides the proper compensa-
tion for low level listening. Additional speci-
fications for the Model APS-100 are: peak
power output (both channels), 100 watts;
music power output (IHFM, both channels),
60 watts: power output (RMS, per channel),
27.5 watts; harmonic distortion (at rated
output), .25%; intermodulation distortion
(at rated output), .75%; hum and noise
level, 80 db below rated output; frequency
response, 10-20,000 cps =1 db; sensitivity
(for rated output), 300 mv (high level in-
puts), 3.5 mv (phono input), 2 mv (tape
input); output impedances, 4-8-16 ohms;
tube complement: 4-7591, 4-12AX7, 2-
12AU7, 6-silicon diode rectifiers; bass and
treble control range, —15 to +15 db; power
requirements, 117 volts 60 cycles. Price,
$1'59.95. (Whitecrest Industries Inc., Dept.
R22V, 1085 Manhattan Ave., Brooklyn,
New York.)

Circle B8 on page 105 n
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THE TRUCK
THAT

FLIES!

This amazing, new high-speed
vehicle can do 40 mph on
land and 35 knots flying over
the water! It can carry a five-
ton load or take on combhbat
troops for amphibious assault
operations! It's the latest ad-
dition to the U.S. Marines’
arsenal of modern weapons,
and you can read all about it
in the

MARCH

SCIENCI

& MECHANICS

on sale January 28th
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“Until just recently, I have been somewhat

skeptical about low-priced transistor

amplifiers. However, after testing and
listening to the Heath AA-22, I feel it is
time to revise my opinion.”

Mr. Hirsch Went On To Say: “This remarkable am-
plifier can easily hold its own against any amplifier —
tube or transistor — anywhere near its price range.
1t is the embodiment of the so-called ‘transistor sound’
— clean, sharply defined and transparent. It has the
unrestrained effortless quality that is sometimes found
in very powerful tube amplifiers, or in certain transistor
amplifiers. The AA-22 is almost unique among am-
plifiers at or near its price, since it delivers more than
its rated power over the entire range from 20 to 20,000
cps ... The power response curve of this amplifier is
one of the flattest I have ever measured. .. Its RIAA
phono equalization was one of the most precise I have
ever measured . . . Intermodulation distortion was about
057 up to 10 watts, and only 1% at 38 watts per
channel, with both channels driven ... The hum and
noise of the amplifier were inaudible . .. Hi Fi/Stereo
Review’s kit builder reports that the AA-22 was above
average in ‘buildability’ ... In testing the AA-22, I
most appreciated not having to handle it with kid
gloves. I operated it at full power for long periods, and
Sfrequently overdrove it mercilessly, without damage to

HEATH COMPANY, Dept. 19-2
Benton Horbor, Michigon 49023

. FREE 1963 CATALOG! In Canada:

. See these and over 250
other exciting Heathkits
. available in easy-to-build kit
- form. Save 50% or more by

JULIAN D.

O Enclosed is §
Pleose send Kit(s})
O Pleose send Free 1965 Heathkit Catalog.

HIRSCH, Hi Fi /Stereo Review, Nov. ’64

. $99.95

the transistors, and with no change in its performance
measurerients. One of the best things about the Heath
AA-22 is its price, §99.95 in kit form, complete with
cabinet.”

About All We Can Add is that the AA-22 has complete
controls; 5 stereo inputs to handle mag. phono, stereo-
mono tuners, tape recorders, & 2 auxiliary sources;
4, 8 & 16 ohm speaker outputs; plus tape recorder
outputs. It weighs in at 23 Ibs. for shipping, and it’s
delivered direct to your door.

Oh, Yes, One More Thing! There’s a matching AM/
FM/FM Stereo tuner that performs just as well for
the same price.

e ETHATIIFCITg]

Daystrom, Ltd., Cooksville, Ontario
. plus shipping.

{Please Print}

doing the easy assembly Name
¥ yourselft Send for your free
catalog today! Address
City

State

Prices & specifications subject to chonge without notice.
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EAPLORING

By K. C.
Kirkbride

n the historic day of Sep-
tember 3, 1964, a long,

sleek aluminum ship slid down

the ways at Groton, Connecticut,

. later to submerge 15,000 feet
‘ into total darkness, its ocean-
-‘#f‘ ographer crew to descend to
areas in the seas never probed

by man before, and to surface
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Under The Sea

Electronics in oceanography
probesaworld of mysteryand
opportunity hidden on the

ocean’s bottom under 350

million cubic miles of water

again with the safety of land travel.

Designed to travel an 80-mile range of the
ocean'’s floor at 3.8 knots, A/uminaut is built
to stay submerged as long as 72 hours, carry
a crew of three downstairs, with a passenger
list of fifteen. Packed with electronic gear—
ranging from underwater television, to sonar-
sounding systems, two-way radio and me-
chanical arms primed to reach out and grasp
handfuls of the bottom of the sea—the silver
ship may well pioneer the day when man
may fully explore the seas.

J. Louis Reynolds, Chairman of the Reyn-
olds Metals Company launched the historic
submersible with the words, “Beneath the
350 million cubic miles of water sprawled
across three-quarters of the earth's surface
is a great untapped storechouse of natural
wealth.” Rich stores of manganese, cobalt,
gold, diamonds, vanadium, sulphur, iron, oil,
nickel lay under the sea. Vast supplies of
food that could nourish starving peoples of
nations plagued by exploding populations,
wait only to be farmed.

Fifty-foot Aluminaut, above left, is about to
be slapped on hull in a welcome by the sea
for which she was born. Aluminaut, built by
General Dynamics’ Electric Boat Division, will
be run by Woods Hole Oceanographic Institu-
tion in a research program exploring ocean
floor, 60 percent of which is in reach (left).
Now, less than 10 percent has been reached.
Above, Westinghouse sonar photo of a square
mile of sea’s floor 8400 feet down, shot 300
feet from bottom. Center line is ship’s path.

Rap10-TV EXPERIMENTER
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Massive Underwater Platforms. De-
fense experts warn too, that free nations can
at any time be Pearl-Harbor'd from massive
underwater missile “platforms.” Yet until the
recent electronic “‘giant awakening” man has
almost totally lacked the implements to deal
with the powerful watery environment
around him. For centuries, the oceanogra-
pher frustrated along with the crudest of
tools.

Aristotle pecred over the side of the boat
in the shallow waters of the Mediterranean,
studying marine life, and decided some fish
were animals.

Bottles and Buckets. Centuries Ilater,
Benjamin Franklin with only a bucket, a
bottle and a thermometer, discovered the
Gulf Stream. Naval Officer Matthew Fon-
tain Maury in the early 1800’s charted winds
and tides from logbooks, studied the seas and
concluded animal populations lived in under-
seas “cities” separated by mountain ranges
and ridges.

e
R
SR

Lockheed, despite their re-
search into the exiting un-
derwater realm of the
future, must still ply the sur-
face of the ocean with the
conventional craft of today.

FEBrRUARY, 1965

England’s H. M. S. Challenger steamed
down the Thames in 1872 to spend three-
and-one-half years travelling the world, es-
tablished oceanography as a science with
only a bottle, cable, wire and dredges to
work with.

As Director James M. Snodgrass of the
Scripps Institute, Lalolla, California, pic-
tures the plight of the harassed oceanogra-
pher: Imagine shrinking the Pacific Ocean
down to a lake ten miles across. On this
scale, the ocean’s maximum depth would
correspond to 60 feet. Then place a tooth-
pick on the lake. The toothpick by scale
would represent the oceanographic vessel
which we use. Take a filament finer than the
finest spider thread to represent the cable the
oceanographer would lower to sample the
ocean bottom, and then try to plumb this
fine thread to the 60-foot depth.

Picturing it this way it is easy to compe-
hend why for centuries the mysteries of the
seas have always Garbo'd man. Until recent

ACF Electronics’ hydro-
phone, above, detects
sound in deepest parts of
the sea. ACF velocimeter,
left, will indicate under-
sea weather conditions.

www.americanradiohistorv.com
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Under The Sea

threats of war, food and mineral shortages
spurred American engineers to fashion new
electronic “bottles and buckets.”

We See the Sea With Sound. Westing-
house engineers “photograph” the landscape
of the bottom of the sea, with its hills and
valleys, with an electronic “photographer” 12
feet long, weighing 1500 pounds, they tow
along under a mother ship, 200 to 400 feet
above ocean bottom at depths down 20,000
feet.

Two sets of sonar transducers reach out
1200 feet on each side to scan the ocean
floor with high-frequency sonar. Each sonar
line “sees” a strip of the floor 2400 feet long,
four feet wide, transmits its rebounding
“lines” to the vehicle, where the high fre-
quency waves are reconverted to electrical
signals, amplified, and fed by cable to the
surface ship in parallel lines, much as the
television picture is reproduced. The “lines”
are then permanently registered on a moving
roll of sensitive paper.

To Spot Internal Waves. Lockheed en-
gineers track giant hidden undersea waves—
some more than one-hundred feet tall—by
building a wall of thermistors. Stationed 400,
500, 1900 and 2000 feet below the surface,
these electronic “buckets” connect by cable
to a recording van on the nearby shore. Tem-
perature and time readings are transmitted to
shore every five minutes, signals converted to
numbers, printed by a recorder, the data
then fed to a computer to predict the wave’s
intentions. Reason for keeping a sharp eye on
these truants is they can throw off a well-
behaved wave of sonat.

Another underwater bad-boy, the tidal
wave, speeds at 500 to 600 miles an hour
under the ocean’s surface, can pass right
undership, escape detection until it bursts
full fury ashore to havoc an unsuspecting
town or island.

To detective these destructive characters,
Bendix men place a transponder on the ocean
floor that can detect a true tidal by pressure
change, transmit an alarm to a surface buoy
to relay its message by radio to a station
ashore. When not chasing tidals, this Bendix
“bottle” records water temperatures, salient
content, current velocity and direction.

Sounds Under the Sea. To keep tabs on

submarines underseas, Lockheed engineers
designed an underwater “tracking” system,
placing three hydrophones two miles apart
to pick up sound signals under 3600 feet of
water, which are then amplified and trans-
mitted to computers ashore. The smart com-
puter then reconstructs the signals, knows
where the sub is heading.

ACF Industries engineers shape another
oceanic snooper like a cigar, prime it to lis-
ten 37,000 feet underseas, through the lower
half of its 27-pound hydrophone “boot”
which ACF men fill with castor oil. Reason

2t
ek,

s,

Honeywell deep-water hydrophone is capable
of operation at pressures up to 2500 pounds/
sq. in. Frequency response is 5-50,000.

Honeywell S$-1000-A1 buoy is powered by
nickel-cadmium batteries for 6-month opera-
tion at ocean depths up to 5,000 feet. The
unit is fully compatible with present day
low-cost, data-collecting telemetering gear.
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for the oil, they say, is that it has the same
acoustical or sound transmission properties
as water.

This One Tells It To The Skies. Honey-
well’s buoy S-1000-A-1 scouts tides, tempera-
tures and sea sounds, transmits what it hears
to ship or plane overhead. Weighing 200
pounds, the Honeywell listener converts fre-
quency analog inputs of attached sensors to
digital form, records data on magnetic tape
with a readout rate of 100 bits per second.
Honeywell engineers say they can space their
buoys over oceans much like a mammoth
game of checkers to report deep-sea findings
to aircraft flying overhead tuning in with data
receiver-processors.

Another Honeywell buoy, TM-1-A, reads
ocean temperatures at eight fixed, pre-estab-
lished depths on a single vertical station at
set times, records temperature readings on
35-mm photographic film. Frequency of
readings can be set at 1, 2, 3, or 4 an hour,
each buoy living a “lifetime” of 1600
readings.

The Ocean’s Moods. But to master the
oceans in our lifetime, some top scientists
believe we must “‘occupy” the oceans, not
simply study them. To comprehend the
ocean's moods and whims, we must send

FEBRUARY, 1965

Artist’s conception at left shows Aluminaut in
its undersea environment. Searchlights illumi-
nate ocean bottom for its television cameras.
Below left, an artist’'s conception shows the
Deepstar, a 3-man deep sea vehicle that
will dive 12,000 feet to explore earth’s last
frontier equipped with sample collecting
mechanical arms. Below, Lockheed’s flyimg
saucer-like Turtle searches out sunken cargo
in craggy peaks of undersea mountains.

Alvin, a deep submergence research vehide, is
a tool of Woods Hole Oceanographic Institu-
tion. Chubby sub can cruise 20-25 miles.

ships down through the seas that can ‘ see”
lower levels, probe these depths with a whole
series of observers to follow Aluminaut.

Chubby Alvin, product of Litton Indus-
tries, is built to Lewis-Clark the oceans at
the 6,000 foot level, cruise a range of 20 to
25 miles at a top speed of 6-8 knots, look
around with sonar-scanning eyes, clased-
circuit TV and first-hand port-hole obszrva-
tion by its pilot and crew.

WwWWwWWw.americanradiohistorv.com
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Under The Sea

Sink To The Depths With Deepstar.
While Alvin and Aluminaut openly admit
their ancestors were submarines, the West-
inghouse dreamboat looks more like a whale.
Built to pull some fast maneuvers at depths
of 12,000 feet, Deepstar will prop one of its
crew in tilted seat, the other two lying prone
on the floor to peer through four-inch thick
plexiglass windows to observe the seas

around them.

Turtle Is Round. Lockheed's contribution
to pioneering underseas exploration looks
like a turtle. The brainchild of Dr. Willy
Fiedler, one of the Polaris fathers, Turile is
designed one day in the future to ferry pas-

(Continued on page 129)

Vehicle above, designed and built by Jacques-
Yves Cousteau, explores shallow reef. Below,
“arm” for undersea recovery holds millstone.

A message from . . .
SENATOR WARREN
G. MAGNUSON

The ocean is an ever-changing and
demanding environment. To under-
stand it, to exploit its vast living and
mineral resources, and eventually to
master the sea, the scientist and
engineer must have tools. These
range from miniaturized sensing ele-
ments to complex buoy and sonar
arrays; from fantastically accurate
intertial navigation systems to orbit-
ing oceanographic satellites. The fed-
eral government must look to the
capabilities and experience of Ameri-
can industry to design, develop and
build the new ocean-electronics sys-
tems so vital to the National Ocean-
ographic Program. But to meet this
exciting challenge we need a new
breed of specialists: Men capable of
understanding the sea’s complex, dy-
namic features and processes; men
willing and able to apply our already
advanced terrestrial and space tech-
nology to fathoming the ocean’s deep
frontiers. As Chairman of the Senate
Commerce Committee and as a con-
sistent champion of the oceanography
effort, it is obvious to me that the fu-
ture of our entire program depends
in large measure on ocean-electron-
ics. The opportunities are there in
the 350 million cubic miles of salt
water covering thisplanet. Avigorous,
industry-wide effort will capture
these opportunities.

RAp10-TV EXPERIMENTER
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TRANSISTOR
CHARACTERISTICS
CHECKER

ONE SCOPE TRACE TAKES ALL GUESSWORK OUT OF
TRANSISTOR CHECKING By D. Ross Duffel and Henry A. Schreider

COVER STORY

@ Whether you're a serviceman, experimenter, technician, or engi-
neer, you've often needed & quick and reliable way to deterniine a
transistor’s condition, or its characteristic curves for an amplifier

. design. The Transistor Char-
acteristics Checker is the unit
that will do the trick.

One picture is worth a
thousand meter 1eadings—
this Checker is used with an

! s oscilloscope to give both a
—_| : . \ 5 5
BB _ quick visual check of the tran-
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TRANSISTOR UNDER TEST

NCTION ‘
N-PNP

wnc

T0
0SCILLOSCOPE
VERTICAL

GROUND
Q2
HORIZONTAL

b BATTERY

%
VIEW OF
ROTARY SWITCH WAFER S2C

BOTTOM

Schematic diagram of Transistor Checker shows switching for checking PNP or NPN transistor.

sistor and a display of its characteristic
curves. In addition to checking and display-
ing design curves, the unit, costing less than
$25 to build, can be used to match pairs of
inexpensive transistors. This will save pur-
chasing a costly matched pair.

The schematic diagram shows how the
voltages for obtaining the collector character-
istic curves are tapped off at external jacks to
be connected directly to the oscilloscope. The
collector characteristics obtained correspond
to the common plate current-plate voltage
curves for vacuum tubes. Indications of leak-
age, current gain, output impedance, best
base current for linear operation, and an in-
dication of maximum allowable collector
voltage are revealed by the curves.

Theory of Operation. The transistor un-
der test receives a pulsing DC voltage
representing a wide variation of operating
conditions. As we know from basic transistor
theory, a given base current will make a
larger given amount of current carriers avail-

able to the reverse biased collector-to-emitter
circuit. Only a small amount of collector
voltage is needed to attract the available car-
riers, after which an increase of collector
voltage results in very little collector current
increase. The result is a characteristic curve
similar to a vacuum tube pentode plate char-
acteristic,

To obtain the characteristic curve, the
Checker provides a variable base voltage as
well as the pulsing DC collector voltage. The
voltage applied between the collector and
emitter circuit is seen along the oscnlloscope s
horizontal axis. The collector current is on
the vertical axis. Therefore the collector volt-
age and current information are given direct-
ly in the characteristic curve. By varying the
base current, a family of average collector
characteristics can be obtained.

The Circuit. A half-wave filtered source
of DC or a battery in series with a microam-
meter is used for the variable base supply;
and a diode in series with a filament type

Rap10-TV EXPERIMENTER
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transformer is used for the collector supply.
A ganged, three-section DPDT switch re-
verses the vertical oscilloscope connections
and collector and base polarity for testing
either PNP or NPN transistors. The oscil-
loscope trace is deflected vertically by the
amount of the drop of the collector current
due to 100-ohm resistor R2, and horizontally
by the applied voltage between the collector
and emitter.

Putting It Together. The chassis layout
is not critical and components you have on
hand can be used if others are changed to
maintain circuit parameters. For example, if
you have a 6-volt transformer, it can be sub-
stituted for 2.5-volt transformer (T2) pro-
vided you change potentiometer Rl to 2

tegohms and R4 to 10,000 ohms at V2 watt.
In this case use a 6-volt battery in place of
1.5-volit battery (B1). Diode D1 should pref-

PARTS LIST

B1—1.5-volt, D-size battery

C1, C2—50-50mfd, 150WV, dual-section elec-
trolytic capacitor (Lafayette Radio 32G0121
or equiv.)

D1, D2—Silicon rectifiers, 750 ma, 200PIV at
25°C; 500 ma, 200PIV at 90°C (Lafayette
19G4210 or equiv.)

E1, E2, E3—Mueller Mini-gator clips and flex-
ible insulators, 2 red and 1 black (Lafayette
32G3500 and 35G3527C, respectively)

F1—Type 3AG standard Litteifuse, 2 amp., and
Buss HKP fuse mounting (Lafayette 13G1015
and 13G6202, respectively)

11 —Indicator lamp and assembly (Allied 7E992
and 7E510, respectively)

11, J2, J3, J4, J5—Insulated tip jacks, 3 red,
2 black {Lafayette 3266432C)

M1—Base current microammeter, 0-500ua
{Olson ME 101 or equiv.)

R1—500,000-0hm, linear taper potentiometer

R2—100-ohm, Va2-watt resistor

R3—4,700-0hm, Y, -watt resistor

R4—47,000-ohm, V,-watt resistor

R5—680-ohm, V2 -watt resistor

$1—S.p.s.t. toggle switch

$2—3-gang, 6-pole, 5 position per pole, non-
shorting rotary switch (Mallory 1335L or
equiv.)

$3—D.p.d.t. toggle switch

T1—Filament transformer, 6.3v at 1 amp.
(Lafayette 33G3702 or equiv.)

T2—Filament transformer, 2.5v at 3 amp.
{Allied 64G132 or equiv.)

1—Sloping panel cabinet, 8” x 8”7 x 8"
(Premier SFC-500 or equiv.)

Misc.—Battery holder, dial knobs, line cord,
transistor socket, terminal strips, hookup wire,
grommet, solder, nuts, bolts, etc.

Estimated cost: $23.00
Estimated construction time: 4 hours

FEBRUARY, 1965

Oscilloscope trace, running from left to right,
indicates the transistor under test is a FNP.

erably be a silicon diode of 500 ma. and
200 PIV, minimum, since a silicon diode
will have the least forward drop. Either a
silicon or selenium diode is acceptable for
diode D2 since the forward drop and PIV
are not critical.

Transformer or Battery. The transistor
characteristics checker shown in the photo-
graphs was wired by the authors using a
s.p.s.t. switch for 83, the Battery switch, con-
nected only to cut the line voltage from trans-
former T2. The battery was then temporarily
clipped into the circuit to provide base volt-
age. In the schematic diagram, however, a
wiring is shown that may be preferred. Bat-
tery switch S3 is a d.p.d.t that places the bat-
tery, rather than the transformer, in the
circuit when it is in the On position. There
is plenty of room in the chassis for a battery
holder, or, as an alternative, jacks J4 and
15 can be placed on the back panel of the
unit for an external connection. A more
readily available sloping panel cabinet can
be used in place of the uniquely shaped
cabinet shown.

When the wiring is complete, check all
connections to ensure that base and collector
polarities are correct.

Using the Checker. To test a transistor,
connect the vertical, horizontal, and ground
leads to your oscilloscope and adjust the
vertical gain of the scope for .1 volt per centi-
meter, or .1 volt per V2 inch for low current
transistors and 1 volt per division for high

WwWWwWWw.americanradiohistorv.com
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Jg J3

sz Jl

Inside view shows arrangement of compo-
nents; sloping cabinet is treated similarly.

current transistors. These settings will elimi-
nate annoying double trace and prevent off
screen readings. Set the horizontal control
to the external position and adjust the gain
to allow 9 volts to cover an appreciable por-
tion of the screen. Turn off both base and
collector power and insert the transistor leads
in the test socket, or use the three external
test clips to connect the transistor. Turn on
the base voltage and determine which posi-
tion of the NPN-PNP function switch allows
the greatest current flow. This determines
whether the transistor is PNP or NPN, and
if base-emitter section of transistor is good.

GOOD CHARACTERISTICS

UARENT

~BREAKOVER CURVE 1
POINT

i

CLLECIOR ¢

i i i L] L i L i
COLLECTOR VOLTAGE Vg
s Semro

INDICATES LEAKAGE~POOR CHARACTERISTICS

L

i

]

&

]

& CURVE 2

o

3

=~ L ] - T - 0 Nl
0 COLLECTOR VOLTAGE Vg

Transistor characteristics curves such as these
become immediately recognizable and don’t
require detailed analysis to determine the

All components and wiring is on front panel
so back of the cabinet can be removed freely.

Low power transistors should have current
flow only one way through the base-emitter
diode section. Power transistors should have
a somewhat lower resistance in one direction
at a higher base current. If the base section
is shorted or is very leaky, current flow will
be equal in both directions indicating that
the transistor is defective. After determining
the forward current direction, set the base
current low, about 50 to 100 microamperes,
and then turn on the collector power. The
curve will appear on the oscilloscope as the
base current is increased.

(Continued on page 132)

INDICATES SATURATION

CURVE 3

COLLECTIGR ZUREF NT
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L
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U, ncar
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information they contain. They are discussed
in detail in text for various types of transistors
and effect of oscilloscope gain on their shape.
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Electro-Voice Entertainer 1 $235.00
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new breed of audio equipmend

is sounding off this season—

the stereo compacts. These

new units are hardly bigger than
ordinary table phonographs, yet their
performance comes within hailing
distance of the kind of fidelity found
only in full-size equipment. Some of
these new compacts are so cleverly
designed that the complete stereo
system —record changer, stereo am-
plifier, and two detachable speakers

wWWwWw.americanradiohistorv.com
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—fit into a single portable case no bigger
or heavier than a man’s two-suiter. Other
models, intended for nonportable home use,
come finished in walnut.

The compacts are a brave try to fill the

wide gap between standard-size sound com-
ponents and the garden-variety type of porta-

ble or table-model phonograph. Most of

them are priced below the regular range for
component systems. They are evidently in-

tended for customers wanting better sound

than ordinary phonographs provide, but who

haven’t got the cash or the space for a full-

size stereo system.

The sudden swing to compacts was the big

surprise of the recent High Fidelity Show
in New York. Manufacturers like Fisher,
Scott, Shure, KLH, and Electro-Voice, who
in the past had been turning out sound equip-
ment strictly in the Cadillac class, were sud-
denly trotting out a bunch of bantams that
might be called the Volkswagens of audio.

This trend opens up several quéstions:

. . . Why are top rank firms now making
compacts when they didn’t do it before?

. . . How good are the new bantam sys-
tems?

. . . Should you buy one or stick with tra-
ditional big components?

To answer these questions we must look at
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STEREO COMPACT COMPARISONS

Make Power
and Dimensions Weight (Watts/ Changer-
Model Type (Inches) (Pounds) Channel) Type
KLH 11 1-piece 24x14x7 28 15 Garrard (Special
luggage-style design w. low-
mass tone arm)
KLH 11-W Home-style Changer & Amp -~ 15 Garrard (Special
Walnut 18x14x8 design w. low-
Speakers mass tone arm)
14x8% x8
Fisher 50 1-piece 24% x 14va x 8 35 15 Garrard AT6
luggage-style
Electro-Voice 2-piece Changer & Amp 34 15 Garrard AT6
Entertainer-1l luggage-style 16 x 20%2x 9
Speakers
16% x 17 x 57
Fisher 75 Home-style Changer & Amp 53 15 Garrard AT6
Walnut 24Y2 X 14% x 5V2
Speakers 16v4 x
103 x 9%
Scott Home-style Changer & Amp - no Garrad AT6
Stereo Walnut 242 x 15 x 8%a data
Compact Speakers 14 x furnished
8% x 5%
Benjamin Home-style Changer & Amp - 18 Miracord 10
Stereo 200 Walnut 1812 x 16 x 9%2
with Benjamin Speakers 21% x
208 speakers 112 x 8%
Shure M-100L 2-piece Changer & Amp 56 20 Dual 1009
luggage style 20% x 15%: x 8%
Speakers 207 x
19% x 14
KLH 20 Home-style Changer, tuner & - 40 Garrard (Special
Walnut or Amp 18% x 14 x 4 design w. low-
Mahogany mass tone-arm)
Shure M-100W Home-style Changer & Amp - 20 Dual 1009
Walnut 11 x21%2x 16

Speakers
10% x 21 x 8%
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Cartridge

Pickering
Magnetic

Pickering
Magnetic

Pickering
Magnetic

E-V Ceramic

Pickering
Magnetic

Pickering
Magnetic

Elac
Magnetic

Shure V-15

Magnetic w.

elliptical
stylus

Pickering
Magnetic

Shure V-15

Magnetic w.

elliptical
stylus

Remarks Price
Tuner & tape recorder 199.95
inputs and headphone
jack provided
Tuner & tape recorder 209.95
inputs and headphone
jack provided
Tape recorder, tuner inputs  229.50
and headphone jack provided
No tuner or tape inputs 235.00
Tape recorder, tuner inputs ~ 269.50
and headphone jack provided
Tuner & tape inputs pro- 299.95

vided; room for optional FM
stereo tuner in enclosure,
Tuner: $129.00 additional.

Tuner & tape inputs and tape 328.50
output jacks provided. Other
speakers may be substituted.

Tuner inputs and microphone 383.00
jack provided. Other speakers
may be substituted.

FM stereo tuner included,
zero-center tuning indicator,
stereo indicator light, tape
inputs and outputs, head-
phone jack, built-in antenna,
external antenna optional.

399.95

Tuner inputs and microphone 450.00
jack provided. Other speakers
way be substituted.

FEBRUARY, 1965

the roots of this new development. Of course.
portable or table-model stereo sets have
glutted the market for years. They crowded
the shelves in department stores, discount
houses and appliance stores. But you'd rarely
see one in a bona-fide high-fidelity shop; for
nearly all of them were bass-shy, their ireble
shrieked, and when you turned up the vol-
ume they piled up enough distortion to make
the silkiest string orchestra sound like a bunch
of sandpaper kazoos. No wonder any true
hi-fier sneered at this kind of portable or
table-model record player. Even audio engi-
neers partly accepted the notion that small
photographs necessarily had to sound tinny
and screechy. As a whole, the high fidelity
industry stayed away from portable or table-
model designs.

Cigar Box Speakers. But then one firm
upset the applecart. About two years ago,
KLH Research and Development Corpora-
tion of Cambridge, Massachusetts, came up

KLH 11-W

with its Model 11—a completely self-con-
tained stereo system in a single piece of lug-
gage, weighing all of 28 pounds. The two
detachable speakers hardly seemed bigger
than a generous cigar box. Yet to everyone's
amazement, they gave {orth with clear, full-
bodied sound that would do credit to a loud-
speaker many times their size. And to top it
off, the whole rig sold for less than $200.

At first, KLH was suspected of witchcraft.
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Stereo Compacts

But audio engineering, like any other science,
can’t hold a secret for long. When the com-
petition ripped apart the Model 11 and pried
into its inards, they discovered the trick for
getting big sound from small speakers. KLH
had done it by matching the frequency re-
sponse of the amplifier to the exact require-
ments of the speaker. Instead of designing
the amplifier with flat frequency response,
they put some extra wallop in the low end
to make up for the weak bass of the tiny
speakers. The amplifier response curve zigs
where the speaker response curve zags. In
the end you wind up with an accoustically
flat output that gives every note its due de-
spite unavoidable speaker deficiencies.

This isn't the same as just turning up the
bass boost. For one thing, amplifier and
speaker response have to be exactly inter-
matched. The kinks of the amplifier response
curve must dovetail accurately with the kinks
of the speaker response curve, or else the
sound gets boomy. Besides, the small speak-
ers have to be fitted with hefty magnets and
high-compliance cone suspensions so that the
voice coil can travel freely back and forth
over a fairly long stretch of piston travel.
This enables the small speaker to accept the
powerful thrusts of beefed-up bass without
tearing to shreds or breaking into distortion.
And because of the longer piston travel of
the cone, the speaker pumps more air with
each stroke, allowing even a small speaker
to stir up enough air {or effective bass
projection.

The problem was to keep speaker motion
exactly proportional to the amplifier signal
over the whole length of the extended cone
travel. A new technique of speaker design
had to be developed to accomplish this.
Finally KLH came up with a three-inch
speaker that covered the entire musical range
with a nice, round bottom and a whistle-clean
top—at least at moderate power levels. But
for proper performance speaker and ampli-
fier had to be literally made for each other.

What Price Compactness? Once KLH
had pioneered this method of getting bass
without bulk, others were quick to follow.
Today there is an ample choice of compact
stereo systems ranging from less than $200
to more than $400. Yet the difference in
sound between them does not seem as great
as the difference in price. (Some non-hi-fi

Fisher 50

Fisher 75

compacts sell for lesst than $190, but their
performance cannot be compared to the
units discussed here.)

Even the lowest-priced units in the current
crop of compacts deliver the kind of sound
that would have seemed impossible in equip-
ment of this size only a short time ago. In
terms of sheer dollar value, the units selling
around $200 rate as exceptional bargains.
Only a kit builder assembling his own ampli-
fier and speaker can hope to get more per-
formance per dollar invested than some of
these ready-wired units offer. As yet no com-
pacts come in kit form, probably because of
extremely tight construction tolerances.

What accounts for this breakthrough in
quality? Partly it is the intermatching of
speakers and amplifiers pioneered by KLH.
Partly it is the general knowledge gained
within the past two years in the design of
small speakers. But the overriding factor in
the development of today's compacts is the
growing sophistication of transistor circuitry.
It is at last possible to design extremely small
amplifiers with high reliability, low distortion,
and sufficient power output. The elimination
of output transformers save both weight and
bulk. To make the most of the miniaturiza-
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tion possibilities inherent in transistor cir-
cuits, some compacts—notably KLH and
Benjamin—spread the amplifier circuitry all
around the base plate of the record changer,
tucking it under next to the turntable motor.
The result is a complete stereo amplifier mea-
suring only about two inches in height.

Finally, transistor amplifiers, if properly
matched to the speakers, keep very tight con-
trol over the excursions of the speaker cones.
This provides more accurate speaker damp-
ing than was formerly attainable with small
amplifiers. Thanks to these excellent damp-
ing characteristics of the amplifier and the
extra-heavy speaker magnets in some of the
better models, the tiny speakers can be driven
at fairly high power levels without distorting.
By carefully combining all these design fac-
tors, engineers were finally able to come up
with clean, balanced sound in extremely small
equipment.

Despite variations in individual design, the
new compacts bear a certain family resem-
blance. They ali are built around high-quali-
ty record changers which can also be used
conveniently for manual playing of single
records. They all use modern high-compli-
ance cartridges (mostly magnetic) tracking
at stylus pressures of about two grams—an
important factor in lengthening the life span
of records. They all come equipped with a
diamond stylus. Most of them provide inputs
for other program sources, such as stereo
FM tuners and tape recorders. For details
about individual models, see the feature com-
parison chart.

How do they sound? That, after all, is
the ultimate touchstone of any radio system.
As a group, the compacts do a lot better than
anyone would normally expect from equip-
ment that size. Granted, the lowest reach of
the bass fiddle and the pedal notes of the
organ won’t come through with powerful
conviction. But there is adequate mid-bass
and the over-all balance of highs and lows
is quite pleasant. Best of all, at moderate
volume levels, the character of the individual
instruments is remarkably true and lifelike.
In comparison to ordinary phonographs the
improvement in tonal quality is downright
dramatic.

Yet the maufacturers of the new compacts
are the first to admit that their new bantams
aren’t meant to rival or replace full-size sound
systems. Chief drawback of many compacts
is their low power-handling capacity. The
limiting factor here is not the amplifier. At
anywhere from fifteen watts to twenty watts

FEBRUARY, 1965

per channel the amplifiers actually put out
more power than the little speakers can com-
fortably handle. As you turn the volume
control beyond the two o’clock position on
some of these models, the speakers get over-
driven in heavily orchestrated passages. Wen
a symphonic fortissimo comes along, they
tend to blur. But lighter orchestrations, sich
as jazz or pop arrangements still ccme
through clean and undistorted even at fairly
high volume levels.

So if you want to shake the walls with
symphonic thunder, the compacts are not for
you. But less demanding kinds of music are
admirably reproduced, especially in mod-
erate-size rooms where you don’t need to
crank up the volume.

The various compact mcdels now on the
market differ somewhat in their ability to
handle power bursts such as orchestral
zlimaxes or crashing piano chords. It's a
good idea. therefore, to try out several com-
peting makes before making a final choice.
Bring along your own stereo record for com-
parison testing. A well-recorded symphony

H. H. Scott Compact

Benjamin Stereo 200

WwWWwWWw.americanradiohistorv.com

35


www.americanradiohistory.com

56

Stereo Compacts

or piano concerto will give the various sys-
tems a tough workout. Differences will show
up very clearly at fortissimo passages.
Bigger Bantams. The compact trend in
audio parallels the compact trend in cars.
No sooner had the first compact cars come
off the line than Detroit immediately started
making bigger, beefed-up compacts with
more powerful engines and snappier per-
formance. The same thing is happening right
now in the audio industry. The latest entries
are two “‘super-compacts” designed to pro-
vide the convenience of a fully self-contained
compact system without the twin drawback
of small speakers and their power limitation,

Shure M-100L

such as the Shure M-100L and M-100W, the
Benjamin 200, and the KLH Model 20. The
last three are intended for permanent home
installation rather than portable use and
therefore come in walnut cases. Their speak-
ers are larger and the amplifiers heftier than
those of the more compact compacts. The
KLH-20, for instance, packs forty watts per
channel—almost three times the power of
most smaller compacts. This kind of power
reserve would be ample even in a full-sized
system. What’s more, the speakers reach
down comfortably to the lowest notes of the
musical scale and can take a full orchestral
blast without shattering. Besides, the KLH-
20 contains a highly sensitive built-in stereo

tuner at almost no increase in size.

The Benjamin 200 and the two Shure
models differs from most other compacts in
that they don’t tie you down to just one type
of speaker. Their amplifier output is “flat”—
not tailored to the requirements of one par-
ticular speaker. Almost any fairly efficient
speaker can therefore be conected if you
don’t happen to like the speakers normally
furnished with these systems.

The new compacts, coming completely
preasembled, are a boon for the wire-shy
folk who like the idea—of a sound system
they can just plug in and play. Apartment-
dwellers who can’t give house-room to a full-
size system will value the compacts’ ability
to cram the most sound in the least space.
And of course, luggage-style compacts are a
natural for footloose hi-fi fans—college stu-
dents, weekenders, baby sitters and party-
goers—who want to lug good sound in a
suitcase. a

Shure M-100W
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10-80
RECEIVER

This 2-tube regenerative detector rig will tally a score of stations

By Homer L. Davidson

Here is a nifty little receiver that tunes
the ten- to eighty-meter short-wave
bands by ‘switching a single-wound tapped
coil into a regeneration detector circuit. Ac-
tually, the receiver uses only two tubes, but
one is the 6D10 compactron that contains
three separate triode sections. The 6DI10
combines several functions in a single glass
envelope. Space is saved by using only
one tube instead of a possible three. This
economy in parts not only saves space but
money as well. The compactron, relatively
new on the market, does a real job in this
short-wave circuit. The first triode section
is used as an RF amplifier, the second as a

regeneration detector, and the third as the
first audio stage.

The cost of the 10-80 short-wave receiver
is around $30.00. However, surplus parts
from previous projects can be used to grea:ly
reduce this cost.

Circuit Description. The antenna lead in
is capacity coupled to the cathode of an un-
tuned RF triode stage control grid tied di-
rectly to ground. This stage isolates the load-
ing circuit between the regeneration detector
and the outside antenna.

The Detector. This stage amplifies the RF/
audio signal. Current flows through the
cathode into coil L2 and to ground. Coil L2

FEBRUARY, 1965
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Tuning coil L2 can be wound

COILA | colLB

coiLc

using this pictorial view as a
guide. No.'28 enameled wire
is used for all three sections.

L
-
g

The turns for each section are
spread to cover one inch of
the tube. With coil C, the
turns will be touching when
30 are wound to the inch.
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is tuned to one frequency which depends on
the setting of C4 and C7, and the setting of
S1. S1 selects portions of L2 that are needed
to tune in a particular band, whereas the
capacitors resonate those selected sections at
a desired frequency. L2 behaves like an auto-
transformer and steps up the cathode signal
and supplies it back to the control grid of the
detector stage. Here is where the regener-
ative feature takes place. The stage would
oscillate unless its gain were reduced. That
is the function of the regeneration control
R3. By lowering the potential applied to the
plate of the detector, the gain for the stage
can be controlled. Resistor R2 and Capaci-
tor C6 team up to form a grid leak detector
network for providing bias for the triode sec-
tion and converting the RF signal into pulsed
audio.

6D10 Avudio Amplifier. Capacitors C7
and C8 with RFC choke L3 combine to serve
as a pi-network to filter the audio signal sup-
plied to the third triode section of the 6D10.

ci2
CI13

SPEAKER Cla

T2 v2 sl

Ji

28T —=

2T

This first audio section incorporates a vari-
able resistor, RS, in the plate circuit which
serves as a plate load and also the receiver’s
volume control.

Following the first amplifier in the circuit
is headphone jack J1. Sufficient signal is pres-
ent here to drive a pair of phones. When
the phones aren’t plugged in, the audio signal
is capacity coupled to the final audio stage
and to a four-inch speaker. The output trans-
former is tied in the high end of the power
supply for greater voltage resulting in more
amplification.

Power Supply. The power supply is a
conventional half wave rectifier using a sili-
con diode. A low priced power transformer
with 125- and 6.3-volt secondaries isolates
the AC from the chassis ground. The s.p.s.t.
on-off power switch is connected to the vol-
ume control, R5. In addition to the two tube
filaments, jeweled pilot light 11 is connected
to the 6.3-volt secondary.

Coil Toil. The tuning coil is actually one

The aluminum chassis is vis-
ible when looking into the top
of the sloping panel cabinet
that houses the receiver.
Most of the components, aside
from the front panel variable
controls and switches, are
mounted on the 7”x5” chassis.
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coil wound in a single layer on a plastic tube
% inch in diameter. Coil A has a total of
9 turns of No. 28 enameled wire tapped at
the 8th turn for terminal 2 that goes to the
cathode circuit. Coil B has a total of 12
turns tapped at the 10%2 turn. Coil C of the
40 to 80 meter band is 30 turns tapped at

S1

ANTENNA
TERMINALS

ot -l{uu--\.-,,q'g_-g-_o-:--ﬂrv——.'._"x

N U

SPEAKER

FEBRUARY, 1965

the 28th turn. The total number of turns of
the coil is S1. All three coils are spread to
a length of one inch on the coil form. This
results in the last coil with the turns almost
touching or close wound.

When winding the coil, one end should be
held in a vise for easier winding. Start at
terminal No. 1 and wind 8 turns and than
scrape back the enameled wire insulaticn.
Wrap a short piece of wire around the
scraped spot and solder the connection. Con-
tinue one more turn and do the same thirg.
This completes coil A. Do not cut the coil
wire but wind 12 more turns to cover a full
inch on the plastic tube. The last coil is also
done in the same fashion. Place coil done
over the windings or scotch tape will hald
the windings in place.

Sloping face of the cabinet holds the speaker,
band switch S1, and band spread capacitor
C5, which is vernier controlled for fine tuning.
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FINAL AUDIO STAGE

|

Schematic diagram of receiver shows wealth of
circuitry encompassed by 12-pin Compactron.

T2

ouo

4" SPEAKER

After the coil is wound, turn switch Sl
to coil position No. 1. Take terminal 2 and
wire to the cathode section. Solder terminal
3 to the ground section of the switch. The
other two coils are hooked to the switch
as the first one. Wire up the switch com-
pletely before mounting to the front panel.
This leaves only the cathode and ground
tap to be soldered after the switch is mount-
ed. The same No. 28 enameled wire can be
used for the tap hookup wire or flexible hook-
up wire could be used.

(Continued on page 128)

C1—.001-mf., 300-volt ceramic capacitor

C2—.001-mf., 300-volt ceramic capacitor

C3—5-mf., 300-volt ceramic capacitor

C4—140-mf. miniature variable condenser
(Hammarlund APC-140B)

C5—15-mf. miniature variable condenser
{(Hammarlund MAPC-15B}

C6—.0001-mf. silver mica capacitor

C7—.001-mf., 300-volt ceramic capacitor

C8——.005-mf., 300-volt ceramic capacitor

C9—.01-mf. ceramic capacitor

C10-—25-mf. subminiature electrolytic capacitor,
25-volts (Lafayette CF-143 or equiv.)

C11-—02.-mf., 400-volt paper capacitor

C12, C13, C14—Three-section twist-prong ca-
pacitor, 20-mf. @ 25v, 30-mf. @ 150v, 70-
mf. @ 150v (Allied 19L301 or equiv.)

C15—.003-mf., 300-volt ceramic capacitor

D1—Silicon power rectifler 750 ma, 200 PIV @
25° C, 500 ma, 200 PIV @ 90° C (Lafayette
SP-197 or equiv.)

I'—Indicator lamp assembly with red jewel
and 6.3-volt lamp (Lafayette PB-106 and
PL-39 or equiv.)

J1—*Little-Jax’’ phone jack (Lofayette PJ-59
or equiv.)

L1—Rf-choke, 2 microhenries

L2—51 turns No. 28 enameled wire wound on
Y, -inch form

L3—75 turns No. 28 enameled wire wound on
Vs -inch resistor form

R1—330-ohm, h-watt resistor

R2—3,300,000-ohm, V2-watt resistor

10-80 RECEIVER PARTS LIST

R3~—100,000-0hm linear-taper control

R4-—-27-ohm, V4h-watt resistor

R5~—50,000-0hm logarithmic-taper control with
s.p.s.t. switch

R6—470,000-0hm, V2-watt resistor

R7—220-ohm, V2-watt resistor

R8—1500-ohm, 1-watt resistor

R9-—22-ohm, 1-watt resistor

$1—2-gang, 6-pole, 3-position rotary switch
(Lafayette SW-281}

T1—Power transformer, Pri: 117 vac, 60 cycle
—Sec: 125 vac, 50 ma; 6.3 vac, 2 amperes
(Lafayette TA-305 or equiv.)

T2—Fixed output transformer, Pri: 3000 ohms
~—Sec: 3.2 ohms. Pwr: 3 watts (Lafayette
TA-19 or equiv.}

V1—Compactron tube 6D10

V2—6AS5 beam power tube

1~Sloping panel cabinet, gray hammertone,
6%" h. x 11-1/16” w. x 7-7/32" d. (Bud
C-1586HG)

1—Open-end aluminum chassis 1 " x 7" x 5"
(Bud CB-30)

1-—4" square PM speaker

Misc.—Line cord, antenna wire and insulators,
terminal strips, coil dope, tube sockets, insu-
lated hookup wire, spaghetti rubber grom-
mets, grill cloth, solder, pointer knobs, dial
plates, vernier dial, panel marking decals,
nuts, bolts, etc. o

Estimated cost: $30.00
Estimated construction time: 12 hours
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low cost transistor operated as a re-

verse biased diode is the sensing ele-
ment in the home-made, direct-reading,
electronic thermometer described in this ar-
ticle. Designed for use in a photographic
darkroom, the thermometer’s non-linear ex-
panded temperature range of 50°F to 85°F
gives instant meter temperature indication of
solutions used to develop and process black
and white and color photographic films and
papers. One important design feature of the
device is that battery aging has almost no
effect on the accuracy of the direct-reading
darkroom thermometer.

Circuit Operation. Scnsing element tran-
sistor Q1, (refer to schematic diagram) is
scries connected with meter M1 and dry cell
battery Bl. As required for a pnp transis-
tor, the collector lcad (c) connects to the
negative terminal of the battery. The base
lead (b) is not used. Resistor R2 is a se-

FEBRUARY, 1965

Home-made direct reading
thermometer uses a low-cost
PNP transistor as a

sensing element to indicate

temperature of solutions

By A, A. Mangieri_

DARKROOM
RMOMETER

lected meter shunt. Transistor Q2, resistor
R 1, and battery B2 comprise a current limit-
er. The current limiter protects the metar
from damage due to excess current by limit-
ing the current when the temperature of Q1
is well above 85°F.

In this circuit, meter M1 indicates the ra-
verse bias collector-emitter leakage current
Icco of Q1. Lcakage current Iceo is very
sensitive to temperature but relatively insensi-
tive to the voltage of battery Bl. This i3
shown in Iceo vs. Vc graph which shows
leakage curves at 60°F and 85°F. When
battery Bl is fresh and has a voltage of 1.5
volts, loadline X, which establishes the trar-
sistor operating points, is located at 1.5 volts
as shown. The meter currents are establishe.d
by intersection points A and B. As the bat
tery ages and drops to one volt, the lcadlin=
shifts laterally to Y at | volt. But the meter
currents at points C and D are only slightlv
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Darkroom Thermometer

L s
S1 on-off
Schematic diagram of the darkroom thermom-
eter shows action of switch S1. It is a D.p.s.t.
that removes both batteries from the circuit.

less than those at points A and B respectively
although the battery voltage has dropped by
thirty-three percent.

Construction. Connections shown in the
diagram are for pnp transistors. 1f npn tran-
sistors are used, reverse the battery polarities.
General purpose rf-if transistors were used as
they were on hand and obtained as surplus.
Transistor Q1, selected as later detailed, has
a current gain of about two hundred. Tran-
sistor Q2 has a current gain of thirty and is
not critical as to gain.

Mount all parts excepting Q! in a small
meter case. A bakelite board mounted on the
meter supports Q2, R1, R2, and the batteries.
Insulate phone jack J1 from the metal meter
case. The current is not grounded to the case.

Transistor Q1 is selected to find one which
has sufficient collector to emitter leakage cur-
rent Iceo at 85°F to deflect M1 to full scale.
To select Q1, set up a warm water bath at
85°F as shown in detail test diagram. The
test tube prevents wetting of the transistor.
Make temporary twisted wire connections
with the transistor leads and tape. Connect
the collector and emitter lead wires to the
test circuit (see diagram) and measure the
leakage current at 85°F. When making this
test, stir the water and allow five or,ten min-
utes to stabilize temperatures and meter in-
dications. If the meter indication seems er-
ratic and wavers back and forth, the transis-
tor is unsuitable for use as Q1.

Select a transistor having a leakage current
falling between 50 and 200 microamperes.
If the selected unit has a leakage current be-
tween 50 and 100 microamperes, meter M1
should be a 50 microampere movement.
Otherwise, use a 100 microampere meter.
Record the measured value of Iceo for later
use in calculating resistor R1.

VOM set to
1500 ohms @ .5 ma.
—MW—
+
= .5V

In selecting the best transistor for use as a
temperature sensor, a VOM is used to find
the transistor with optimum leakage current.

With Q1 in the 85°F water bath, remove
the VOM and replace it with the meter to
be used. Most likely, the meter will be de-
flected off-scale. The meter is brought to or
near full-scale deflection by means of shunt
resistor R2. To determine the value of R2,
temporarily connect a potentiometer across
the meter terminals and adjust it until the
meter reads at or near full-scale. Remove the
adjusted pot and measure its adjusted value
to determine the value of R2. In some cases,
R2 may not be required. R2 may be in the
form of an adjustable pot incorporated in
the circuit if desired.

Depending on the meter to be used and
the leakage of QI, resistor R1 is calculated
from Ohm’s law using R = E/I. To find R1
(in ohms), simply divide 1 volt (the end

(Continued on page 129)

\
\ \
7=85°F |0 g -
LOADLINE | LOADLINE
Y X
o
U
1S
T=60°F ¢ A -
} \ \ —>
0 5 10 15
Ve volts

The variation in collector-emitter leakage cur-
rent of transistor with changing battery volt-
age and temperature is shown in curves
above. Decrease in current between the 1.5-
and 1-volt points is negligible whereas the
current difference with temperature is great.

Rap1o-TV EXPERIMENTER
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R2 Q2

Darkroom thermometer components fit co
fortably in a meter case. Note the bakel

Rl

82

m-
ite

mounting board is held by meter terminals.

PARTS LIST

equiv.)

J1—Phone jack (H. H. Smith 75 or equiv.)

M1—Dc meter, 0-50 microamperes (Triplett M
series or equiv.)

P1—rhone plug (H. H. Smith 222 or equiv.)

Q1, Q2—Rr-if transistor, general purpose, see
text (Allied Radio 39A642 or equiv.}

R1—See text

R2—See text

$1—S.p.s.t. toggle switch

1—Meter cabinet (Bud CMA-1936 or equiv.)

1—Dual penlite cell battery holder, or two sin-
gle units (Keystone 140 or equiv.)

Misc.—3" x 4” 1/16" Bakelite perforated strip,
flea clips, 3-feet lamp zip cord, hardware,
epoxy, etc.

Estimated cost: $8.25
Estimated construction time: 3 hours not counting
epoxy curing time

B1, B2—1.5-volt penlite cell (Burgess Z cell or

q
ZIP CORD 3' ———|]

COLLECTOR LEAD

CUT SHO

FEBRUARY, 1965

Py

EMITTER LEAD

BASE LEAD

RT

DURO EPOXY

Meter deflection is recalibrated in °F. Lead
for Q1 can be cut to any convenient length.

=

-+ THERMOMETER
LEAD WIRES———a" .

COTTON PLUG RUBBER BAND

WATER AT 85°F

TEST TUBE

Experimental setup for selecting the best
transistor and calibrating the meter in °F.

Transistor Q1 is completely encapsulated by
applying duro epoxy to it in successive layers.
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THE

“You can’t miss it, Sarah. Our QTH
has a red roof and Ed will be out
front shoveling snow.”

X
Y
L

g

"Of course you're right, dear
I'm looking to see if this
By H. E. Holland schematic is.”
e —_—
=

"“Oh, Ed, my signal reports are 5’ by 5' “Whatcha mean, ‘you hadn’t time
since you put up that inverted ‘V*.”’ to fix dinner yet?’ "'

i

’No wonder all the tubes are loose—

the way your tongue rattles.’”

“Call back in about two hours, Sarah.
She’s busy on another line right now.”

Rap10-TV EXPERIMENTER
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time with a miniature electric carillon

f you dislike being awakened by a rau-
cous, buzzing alarm, or don’t want to risk
the shattering sounds of a brass band on the
clock radio, but prefer to be awakened gently
each morning, this project is for you. It can
be built by adding only three components to
a commercially available electric alarm clock.
Neither the wiring nor the mechanism of the
clock need be modified, nor is it necessary
to have any components external to the
clock.

Neat Package. Most clock and timer
mechanisms come in a plastic case that has
sufficient free space inside for the necessary
music box movement, resistor, and silicon
rectifier diode. ’

The first step is to remove the round
knurled time-setting knob from its shaft on
the back of the clock. Grip the shaft with a

FEBRUARY, 1965

Beating the path back from Slumbersville can be made in waltz

By Leon A. Wortman

pair of pliers between the knob and the
clock’s back plate. Rotate the knob counter-
clockwise and it will come off the threaded
shaft. Now remove the back plate. The in-
terior of the clock is now exposed and ready
to receive the music box components.
Wiring. It is easiest to wire the compo-
nents before mounting them in the clock
case. Following the schematic diagram and
the photographs, connect and solder the com-
ponents, keeping the leads just long enough
to work comfortably. When connecting the
silicon rectifier diode, observe the polarity
shown in the schematic diagram. Connect
one lead to a terminal of the clock’s AC
receptacle and the other to the upper fixed
terminal of the resistor. Solder the red wire
from the music box movement to the slider
terminal of the resistor, and the white wire

www americanradiohistorv com
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to the remaining terminal of the AC recep-
tacle.
Mounting. Epoxy resin and hardener,

“available in 2-tube sets in all hardware stores,

is used to hold the musical movement and
resistor in place inside the clock case. Look-
ing at the back of the clock, place it on
its left side on a flat surface. After mixing
the resin and hardener, apply the epoxy to
the bottom of the music box movement and
set it on the left side of the clock case. Be
careful not to let any epoxy touch the moving
parts of the movement. Position the move-
ment so it doesn’t touch metallic parts of
the clock. Also allow room for replacing the
back plate. Allow the clock to rest on its side
at least overnight, long enough for the epoxy
to harden.

After the movement is secure, put the
clock upright to glue the resistor in place.
Glue the unconnected end of the resistor to
the case of the clock. The position is not
critical; it’s important only that no other part
of the clock’s mechanism or wiring touch the
resistor. Leave space for replacing the clock’s
back plate and, as before, allow time for the
epoxy to harden before moving the clock.

Gears, Switches, and Trips. The clock
mechanism includes an electric switch that is
tripped at the time for which the alarm is set.
This switch applies power to the AC recep-
tacle on the front of the clock case. The
diode rectifies the AC to DC for operating
the motor of the music box movement. And
the resistor limits the current through the
motor which also controls its speed. The
slider on the resistor provides the means for
setting the current, or speed, limits. To find
the best setting for the slider, move it to the
unconnected side of the resistor. Now plug
the clock into the house current and turn
the clock’s control knob to the On position.

SWITCH TRIPPED I
I BY ALARM SETTING

| | cLock & l(OPTISANAL) m+
| MOTOR

uev |

! ! MUSIC BOX
[ELECTRICAL ALARM CLOCK | MOTOR

The music box motor circuit connects across
AC receptacle—music while your coffee percs.

OUQEET

MUSIC 80X
MOVEMENT

CLOCK MOTOR

Part

location
space and your knack for mounting parts in

is determined by available

tight corners. Be sure to check for shorts.

PARTS LIST
D1—Silicon rectifier diode, 200 PIV, 750 ma.
{International Rectifier SD92 or equiv.)
R1—2500-ohm, 25-watt resistor with slider
$1—S.p.s.t. toggle switch (optional)
1—Music box movement (Order from Olson
Electronics, 260 S. Forge St., Akron, Ohio)
1—Timer-alarm clock {Olson Electronics, Stock
No. X-901)
Misc: Wire, epoxy and hardener, solder, etc.

Estimated cost: $12.00
Estimated construction time: 1 hour

Slowly move the slider toward the connected
end of the resistor. Stop when the music
box movement motor starts to operate. Turn
the control knob off and on several times; if
the movement doesn’t start each time the
knob is On, reset the slider a fraction of an
inch closer to the connected terminal. Repeat
the on-off sequence until you are satisfied
that the movement starts reliably.

Set and Sleep. The clock’s alarm setting
is used in the conventional way. Usually an
explanation of the clock controls is included
with the timer movement. When the alarm is
tripped, power is applied to the music box
movement which continues to run until
stopped by turning off the alarm clock’s ap-
pliance circuit. If, after you leisurely awake
to the music box, your morning becomes a
hectic timed-to-the-last-minute affair, an ex-
tra switch can be added to the clock for fur-
ther convenience. By placing a single-pole
single-throw toggle switch in line with the
music box movement, you can leave power
on the AC front panel receptacle while turn-
ing off the music box. So, if your electric
coffee pot is plugged in ready to “perc” at the
crack of dawn, it will not be turned off when
you turn off the music box alarm. N

Rap10-TV EXPERIMENTER
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Master Electronics faster with RCA Home Training

NEW, EASY WAY TO BEGIN WITH “AUTOTEXT’’ PROGRAMMED INSTRUCTION
HERE'S WHAT YOU GET!

fascinating
THEQRY LESSONS. l

Here are all the basic principles of
radio and electronics in easy-to-un-
derstand language, fully illustrated!

15 KITS!

to build a-Multimeter, AM
Receiver and Signal Gener-
ator. Kits centain newparts
for experiments, integrated .
$0 as to demonstrate what
you learn in the lessons and
to help you develop tech-
nical skills. Each kit is fun
to put together! Compare
what RCA gives you with

MULTIMETER

A sensitive precision meas-
uring instrument you build
and use on the job. Big
4%, meter with 50 micro-
amp meter movement.
20,000 ohms-per-volt sensi-

40 EXPERIMENT LESSONS

tivity d-c, 6,667 a<.

any other school!

Begin your training the faster, easier way with new “‘Auto-
text’” programmed instruction. You learn almost automati-
cally—and go on to advanced training sooner than you ever
thought possible! Practical work with the very first lesson.
Liberal Tuition Plan. Pay only as you learn. No long term
contracts to sign! No monthly installments required!

0 complete ‘
SERVICE PRACTICES

Filled with practical, time-savirg,
money-saving servicing tips to use
throughout wour training!

AM RECEIVER * SIGNAL
!&uzlmon

Have the satisfaction of
building your own AM radio
with this high quality 6-
tube superheterodyne set.
Big 5" speaker, fine tone!

170 KC to

_menzal frequencies for aff
~ radie 37d TV work.

Complete selection of Home Training Courses to chuose

from: TV Servicing - Color TV - Transistors - Commurica-
tions Electronics = FCC License Preparation - Mobile Com-
munications « Automation Electronics + Digital Technicues

- Nuclear Instrumentation - Automatic Controls - Industrial

Applications - Drafting - Computer Programming.

CLASSRQOM TRAINING ALSO AVAILABLE

RCA Instituies Resident Schoo! in New York City offers
training that will prepare you to work in rewarding po-
sitions in fields such as automation, communications,
television, computers, and other industrial and advanced
electronic applications. You are eligible even if you
haven’t completed high school. Check Classroom training
and information will be rushed to you.

Send postcard for free illusirated book foday!
Specify home training or classroom training!

RCA INSTITUTES, INC., ospt. Rx-55
350 West 4th St., New York 14, N. Y.

THE MOST TRUSTED NAME
4 IN ELECTRON!CS

FEBRUARY, 1965
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BOLT
TOGETHER
SPEAKER

ELECTRO-VOICE KIT
TAKES 20 MINUTES
TO ASSEMBLE —
NEEDS NO TOOLS,
NO SOLDERING,

NO MESSY FINISHING

”‘”’”"”M&I 3 CHECK
EXPERIMENTER

Finger indicates pre-cut tweeter opening in
the front panel (above). The smaller of the
two round cutouts is for the ducted-port tube.
Typical of the wingnut-bolt assembly used by
Electro-Voice, the bolt passes through the
speaker mounting holes into a captive nut in
the front panel as shown in the photo below.

VEN if your hi-fi gear is in the save-a-
buck category, there’s no reason why
you can’t have a true-sounding, decent-look-
ing speaker system sacrificing virtually noth-
ing in performance when compared to larger,
more expensive units.

The secret to low budget good looking
sound is the Electro-Voice Coronet speaker
kits. Hold on! Don’t run away! Sure we know
about those speaker kits where you get a few
cans of paint which are supposed to give “the
look of real hardwoods” (providing you’re
an expert finisher). And we know about
those kits where you need a carpenter’s shop
for assembly. No, the E-V Coronets require
no tools other than a pair of scissors, they
can be assembled by a seven year old child
and they are pre-finished. Yes, pre-finished—
you paint, brush and spray nothing. And
wonder of wonders—no glue either.

The Coronet kits come with your choice

Rap10-TV EXPERIMENTER
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Four threaded rods {above) squeeze the top
and bottom of the cabinet together against
the sides. To prevent resonances at the
joints, an adhesive gasket (below) is used
to ‘“insulate” the cabinet sections. The
completed assembly will be as rigid as a
glued-and-woodscrewed cabinet store-bought.

of one of four speakers. Regardless of the
speaker choice a basic cabinet is used; a
“bookshelf” type with an oiled walnut finish.
Actually, a walnut veneer applied to a 3
inch wood panel. The panels are tongue and
grooved, precut to size with excellent accu-
racy; the finished product looks strictly pro.
Unless you brag no one can tell it’s a kit.

The cabinet assembles only with wingnut-
bolt combinations. Whether you’re mounting
a speaker or locking the cabinet together all
you do is tighten a wingnut—no glue, no
screwdriver, and no pliers.

To insure that the cabinet is resonance
free at the joints an adhesive gasket—cut
with scissors—is applied to all joints.

Photo Proof. The pictures tell the whole
assembly story. If you think it looks easy
you're right—it is. Total construction time
is fifteen to twenty minutes. When you're

(Continued on page 134)

FEeBRUARY, 1965

The sides are placed in position and then
the bottom piece will be fitted on top. Note
use of heavy sound absorbing padding. Hang-
ing wire pair connects speaker {and tweeter).

Four wingnuts on the bottam piece lock the
cabinet together completing the *no-tools-
needed” assembly. The nuts fit in recessed
cutouts so they cannot scratch your shelves.

in the

To permit trouble-free expansion
future, pictorial wiring diograms and in-
structions for tweeter and tweeter control
connections are printed on cabinet’'s back.

www americanradiohistorv com
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TV lights the once dark continent

o African television viewers, NBC-TV

means Nigerian Broadcasting Corpora-
tion, the first network in the newly
emerged states of the continent. “First in
Africa” proclaims a sign on the 26-story
skyscraper in Ibadan, Nigeria’s largest city,
where the network’s central offices are lo-
cated. From these studios are televised a
variety of shows daily to viewers within a
radius of 90 miles, as far away as Lagos,
Nigeria's capital and port city on the Gulf
of Guinea. NBC also has a studio here,
which means that most Nigerian TV fans
have a view of all the important people and
occurrences and entertainments in Nigeria's
two leading cities. A studio at Enugu, to the
east, completes the network. There are about
100,000 television sets in Nigerian homes,
each costing an average $160.00, though
owners can purchase them with a down-pay-
ment of $60.00.

Programming. Dalily, five hours of pro-
gramming are televised. Local producers are,
of course, influenced by American and Euro-
pean show styles, but program content is
equally determined by local tastes and other
conditions, and also budgetary limit_tions.
There is a demand for live television t..eatre,
for example, but such plays are only rarely
televised because an hour’s time costs up to

Program director signals
cameraman during pro-
duction of popular pro-
gram ‘‘Aunt Ebun and
Musa.” He monitors posi-
tion, angle, and sequenc-
ing of three cameras
from screens on the con-
sole layout in front of him.

FEBRUARY, 1965

$2,000 and there are few professional actors
available. Most TV performers are amateurs
from community or university stages.

Mornings, there is a single program, most-
ly educational, which runs 90 minutes; the
home screen doesn’t resume until six p.m.,
when a newscast is televised. An amusing
show, dealing with Nigerian daily life, fol-
lows. It is in the Yoruba language, the
indigenous tongue of one of the largest
(about 5,000,000) ethnic groups in southern
Nigeria. All other programming is in Eng-
lish, the official language. Always scheduled
after this show is a film which will appeal to
both adults and children—inevitably, an
American “western.” A star-studded feature
movie follows, usually a Hollywood product.
Afterwards, a locally produced “Women’s
Magazine” is televised, and the end of thz
viewing day comes at about nine p.m., when
an international news film jetted in from
London is shown.

Although the government partly owns th:2
Nigerian Broadcasting Corporation, there ar=
many commercials for products, and for the
usual costly reasons. Local politicians haven’t
made much use of the medium in their c.m-
paigns, however. All claim, privately, thalt
they are dissatisfied with their image as pro-
jected by TV.

WwWWwWWw.americanradiohistorv.com
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The 90-minute morning program is mostly
educational and cultural. Dances and games
deriving from Nigerian folklore often appear.

S

The Broadcasting House at Lagos is one of the
three radio-television studios in the country.

Educational TV. The nctwork is making
a significant contribution to the Nigerian
people and to all of the new Africa, as well.
In the works is a project to erect collective
reception centers with very large television
screens where as many as 200 people might
view a program simultancously. Such shows
would be educational, now the most popular
type televised. Ratings indicate a preference
for documentaries on foreign countries, dis-
cussions in Yoruba on daily problems, and
lectures which teach something—how to pu-
rify drinking water at home, for example.

Of significance to the rest of emerging

Segment of morning program for youngsters
shows Julie Cocker and partner, who wears
head of mammal well known t5 audience.

Africa is the fact that the nctwork’s entire
staff—actors, directors, writers, technicians
—1learned their business in the local studios.
As other stations open elsewhere in Africa,
their staff’s come first to Nigeria to learn
television production. For it is indispensable
to the success of television in the new Africa
that all personnel be African, and at present
NBC-TV is the only network on the conti-
nent with the facilities to support this opti-
mistic point of view.

Lovely Julie Cocker is one of Nigeria's favorite
TV personalities. Lagos is her home studio.

Rap1o-TV EXPERIMENTER
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Electronics thaws out Jack Frost

Got the cold winter blues?—and especial-
Jy when it comes to winter motoring?
This clever electro-mechanical device will
take some of the bite out of old man winter.
One of winter’s biggest bites occurs the first
thing in the morning: you step out of a toasty
warm house into a blustery gray winter morn-
ing and step into your car which feels even
colder and proceed to crank it over. Several
seconds later you thankfully uncross your
fingers, listen to the cold, sputtering, wheez-
ing engine, and settle down to waiting for it
to warm up enough to drive. That’s first on
the agenda; you can’t think of putting on the
heater until you're several miles down the
road.

How much nicer to find your car running
and warm when you go out in the morning;
and you can!—with this chauffeur-duplicat-
ing unit.

What Starts 1t? You can either instruct
your “chauffeur” to start your car when the
temperature drops below a certain mark, or
you can have it started, say 10 or 15 minutes,

FEBRUARY, 1965

by keeping the heat in your car

before you leave the house. Two “hear:s”
of the auto sentinel allow this selection. Cne
is a 12-hour timer and the other is a sniall
temperature switch. The timer can be left
at its zero position and the temperature swiich
will thermostatically start and stop the car to
maintain engine temperature between 120
and 170 degrees. This arrangement is id=al
for a “get away” car when your car has to
roll at a moment’s notice.

But the second option is ideally suited Zor
most of us who have a fairly established rou-
tine. 1f you normally leave your home or
work on a fairly routine basis, preset the
timer for the span of hours until yoy'il be
away less the warmup time you desire and
you’re all set. Leave the heater and defroster
in the On position when you.leave the amto
and you'll have a frost-free windshield to
boot. At the predetermined time the timer
interlocks close, initiating the engine start
and run condition. As a safety measure, ~he
temperature switch then takes over and tu-ns
the engine off when it reaches the normal op-

www americanradiohistorv com
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Connections made to terminal boards TB1 and TB2 in chassis box from car’s wiring.

TB1-1—From series connection of drive selector switch TB2-1—Hot line from auto battery.

and engine temperature switch 52. TB2-2—Tap to ignition switch auto accessory circuit.
TB1-2—To low oil switch on engine block. T82-3—To parallel combination of starter solenoid
T81-3—To voltage regulator armature terminal. and accelerator solenoid K6.

TB1-4—To series combination of drive selector safety TB2-4—To hot side of ignition switch ignition circuit.
switch $§3 and engine (radiator) temperature

switch §2,

76

RaDp10-TV EXPERIMENTER

WwWWW.americanradiohistorv.com


www.americanradiohistory.com

T8I

GROMMETS

erating temperature. So if you oversleep or
are otherwise delayed, the car does not run
continuously but only maintains the engine
about 120 degrees or more. The author’s
automobile, for example, will start and run
four times an hour on a —10 degree day.
Safety Features. The circuit is designed
to prevent a prolonged engine cranking con-
dition if the engine will not start. The delay
relays provide three separate starting at-
tempts. Failure to start after the third at-
tempt turns the unit off. No further action
occurs until the sentinel is turned off and a
two or three minute period is allowed for the
timing delay relays to return to normal.
Low oil pressure protection is provided
through the 1 and 3 interlocks of the gen-
erator relay, K4 (see schematic diagram).
Once the engine is started, the generator relay
is energized from the output of the generator
armature. This relay, K4, has a triple pur-
pose in that upon energization it immediately
disconnects the starter circuit through the 8
to 5 interlocks; it also interrupts the timing

The five relays along with
terminal boards TB1 and TB2
are mounted on a 33" x77%"
scrap aluminum. Follow parts
arrangement to avoid trouble.

Wire up unit before installing relay
subassembly inside of chassis box.
Complete assembly of unit—be sure
all parts are securely mounted to
take the road and motor vibrations.

F1— s -ampere fuse and holder (Allied Radio
528230 and 41B720, respectively.)

I1—Indicator lomp and assembly (Allied Radio
7E513 and 7E781, respectively.)

K1, K2—S$.p.s.t., normally closed delay relays,
30 and 120 seconds, respectively, (Amperite
6C30T and 6C120T or equiv.)

K3, K4, K5-——Switching relays, 6-volt DC coil
(Potter and Brumfield Type GPD or equiv.)
Ké—intermittent-duty solenoid, 6-volt, 2-ohm,
" to 7" stroke, 39-ounce lift (sufficient for
most cars), (Guardian Efectric Mfg. Co. No. 11

or equiv.)

R1, R2—22-ohm, 2-watt fixed resistors

$1—S.p.s.t. toggle switch

S2—Temperature switch with mylor sleeve
“'Fascostat’’. Order directly from: Fasco In-

AUTO SENTINEL PARTS LIST

dustries, Inc., Agusta at North Union, Roch-
ester, N. Y., 14602

$3—Mechanically actuated, snap-action, S.p.s.t.
switch {Operating force and pre-travel de-
termined by the make of automobile.)

T81, TB2—4-prong terminal strips

1—Aluminum chassis, 8" x 6" x 31," (Bud
3009A or equiv.)

1—12-hour timer with normal closed contacts
that open when time is set (M. H. Rhodes
type 90,015—accept no substitutes.)

Misc.—Scrap aluminum, cotter pins, epoxy ce-
ment, No. 12 and 20 wire, 9-pin tube sockets
(2), nuts, bolts, solder, etc.

Estimated cost: $30.00

Estimated construction and installation time: 12
hours

FEBRUARY, 1965
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cycle of the ignition timing relay, K3,
through the | and 4 interlocks. The 1 to 3
interlocks continue to provide heater current
to the 120-sec. delay relay, K2, until the low
oil pressure light goes out.

A drive selector safety switch, S3, is lo-
cated at any convenient position on the lower
portion of the steering column. It should be
connected so the switch will be held closed
electrically with the drive selector in Neutral
or Park only. This switch has a two-fold pur-
pose: primarily, it won't allow the engine to
be started while the auto is in gear, and sec-
ondly, it will automatically stop the engine
without the ignition key.

Contruction And Wiring. The unit is con-
tained in an 8” x 6” x 32" aluminum cabinet.
As shown in the photographs. the timer, fuse
holder, indicator light, and power switch are
mounted on the front panel. The remaining
five relays are mounted in a row on a 3%" x
7%" scrap piece of aluminum that forms a
chassis base when mounted in the cabinet
an inch above the bottom. The arrangement
of the relays and the terminal strips provides
the optimum wiring arrangement. The leads
from the ignition and starter relays to the four
prongs of terminal board TB2 are all No. 12
wire (shown heavy on the schematic dia-
gram). The remaining wiring is No. 20. The
starter relay interlocks of starter relay, K5,
are wired in parallel to handle currents up to
20 amperes. The accelerator solenoid, K6, is
connected in parallel with the starter solenoid
to trip the automatic choke and pick up the
fast idle cam on the carburetor.

Installation. In addition to the ground
lead from the sentinel chassis to your auto’s
ground, there are eight leads that must be
connected from terminal strips TB1 and TB2
to various points in the automobile. Most
are direct electrical connections, to your low
oil switch, for example, and will vary accord-
ing to the year and make of your car. Two
connections bear mentioning: 1. Accelerator
Solenoid. The mounting and linkages can be
made from scrap aluminum and will have to
be engineered for your particular automobile.
The author’s installation in an Oldsmobile is
shown in the photograph. Care should be
exercised to provide ample clearance between
the linkage of the accelerator solenoid, K6,
and the accelerator linkage so normal accel-
eration and deceleration is not impaired. The
leads to the solenoid should then be snaked
to avoid entanglement with mechanical link-
ages.

2. Engine temperature switch, S2, should

The accelerator solenoid, K6, takes o bit of
doing to mount correctly. In no way should it
interfere with your car's accelerator linkage.

be mounted on top of the radiator header.
The switch is electrically hot and must be
enclosed in its mylar sleeve after the two leads
are soldered to its terminals. To secure the
switch to the header, place a generous amount
of epoxy type cement on the radiator and
place the switch into it. Do not move the
assembly until the epoxy has set up. A warm
engine, incidentally, will usually speed up the
epoxy curing time.

The sentinel itself can be located anywhere
in the auto that you find convenient. Re-
member, if your car is running in a garage,
take precaution to ensure adequate ventila-
tion. If you Florida and other sub-tropical
readers feel slighted at all this concern to in-
crease the comfort of those who must endure
the great northern winters, don’t be. What
about your summers? Are they uncomfort-
able enough that you've got an air conditioner
in your car? Then set the auto sentinel to
cool it! |

Admittedly, this project should not be at-
tempted by the novice experimenter who has
never “fooled” with his car's wiring. Before
going ahead with this project, obtain a service
manual for your automobile from the manu-
facturer. They can be had for about five
dollars, but price will vary from dealer to
dealer. Study the electrical circuit until you
fully understand it. You may find that there
are changes and adaptations you wish to
make which are beyond the scope of this ar-
ticle. One important fact to remember, the
Auto Sentinel is not a substitute for a recom-
mended service station maintenance program
such as tune up, winferizing, new points and
spark plugs. If your car is a hot performer
in the late fall, then the auto sentinel will keep
it hot when ol’ man Winter blows. =
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CELLS

Inexpensive battery charger keeps

children’s toys and Hashlights in fully-charged dry cells

hat do you do when a dry cell grows

weak? If you toss it into the trash can,
you stand to lose about $3.00 every time.
Why? Dry cells can be recharged to give up
to 15 new lives, and at 20¢ per life you stand
to lose a lot. The “Plug’'n Charge” home bat-
tery charger sells for $5.95 and it can re-
charge D, C, and AA dry cells as well as the
popular 9-volt batteries found in transistor
radio. It doesn’t matter whether they are
carbon-zinc, alkaline, nickel-cadmium or
mercury varieties, the charger’s half-wave
rectifier circuit pumps 32 ma. of pulsating
current through the cells. A handy chart on
the bottom of the unit tells you how long to
charge each type. Powercd from the AC
line, the charger has a power interlock mak-
ing it safe for the fumble-hasty housewife.
To order or obtain information, write to
Dynamic Instrument Corp., E. Bethpage
Rd., Plainview, N. Y. |

SAFETY DIODE 1sv Iow LAMP  Top photo shows charger ready to charge I

INTERLOCK and C dry cells once lid has been closed.
< +},_} Below, 9-volt battery is about to be charged.
o
il5 VAC 1232 MA-l Simple enough to build yourself, the circuit
" - requires a power diode rated at 100 ma. at
#] DRYCELL ] 200 PIV or better. A 'IO-wu!# tungsten lamp
serves as the current-regulating ballast tube.
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The Helicopter
that Flies on Radio Waves

It took 65 years to make a Science Fiction dream come true

Raytheon engineers (above)
ready specially constructed
helicopter for its 50-foot

flight. Wire grille antenna
contains thousands of tiny
glass-bead diodes that rec-
tify the RF signal as it is re-
ceived. Since the copter was
unmanned, wire tethers lim-
ited flight to a true vertical
only. Focusing antenna
(right) is of the parabolic
type designed to beam micro-
waves straight up to 'copter.

n 1899, Nikola Tesla constructed a 200-

foot Tesla coil rated at 300 kilowatts and
150 kilocycles. Tesla hoped to set up stand-
ing-waves of electrical energy around the
whole surface of the earth, so that receiving
antennas set at optimum points could tap this
power when needed. Tesla’s plan failed, but
65 years later Raytheon's Super Power Lab-
oratory employing all the modern resources
of radar and solid state electronics demon-
strated that radio waves could fly a small
model helicopter. The demonstration con-
sisted of generating 400 watts of RF power
at 2450 mc., focusing this power into a nar-
row microwave beam. The helicopter’s an-
tenna received the power, and rectified the
microwave energy into 102 watts of DC
power driving the ’copters electric motor.
Although this was a modest demonstration,
Raytheon successfully demonstrated micro-
waves someday would be used for power
transfer purposes. —J. Sienkiewicz

HELICOPTER

ELECTRIC
MOTOR

RECTIFYING
ANTENNA

FOCUSING
ANTENNA

i R
! F% %
foon

MICROWAVE
GENERATOR
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to make better tape recordings...

BUILD A\"/(U) METER

By Herbert Friedman

Professional recording engineers tell us
... You've got to use a voluine level in-
dicator to get best results from a tape re-
corder.” Why? Because the signal-to-noise
ratio and distortion are determined by the
recorded sound level. Actually, the record
and playback amplifiers are virtually distor-
tion free; whatever distortion exists is pri-
marily determined by the recorded level on
the tape.

“But of course,” you say, “all recorders
have some kind of level indicators, so what’s
the big deal?” The answer is that word indi-
cator; exactly what does your recorder’s in-
dicator indicate?

FEBRUARY, 1965

Up until recent years most moderate
priced tape recorders and some expensive
ones used “‘eye tubes” or flashing neon lamps
to indicate the maxinuun recording level.
When the recorder’s input sighal is sufficiznt
to drive the tape just to the overload peint
the eye tubes close and the neons flash. But
if the signal is just short of maximum the eye

“doesn’t close and the neon doesn’t flash—so

what’s on the tape? Is the signal near the cp-
timum level or is it down in the noise level?
And if the eye tubes do close and the neon
does flash is the sound level at maximum or
has maximum been exceeded—you don’t
really know. All these peak indicators tell
you is that at some point the recorded signal
has been at or near maximum.

Perhaps you'll get a picture of the nzed
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for a good recording level indicator by ex-
amining the effect of recorded level on tape
playback.

Tape and Distortion. Tape recorder spe-
cifications are referenced to a specific distor-
tion level. Since the electronic circuits are
usually distortion free the total harmonic
distortion (THD) on playback is considered
the tape distortion. The usual practice is to
establish the maximum recording level at the
point which produces 2% THD on playback.
(Some recorders use 3% THD as the refer-
ence level.) The noise figure is then refer-
enced to the recorder input level which
produces 2% THD. For example, record and
playback controls are set “wide open” and
the input signal (sign wave) is adjusted to
produce 2% THD on playback. The gen-
erator is then disconnected from the re-
corder, the input is terminated with a resistor
equal to the signal generator’s output im-
pedance, and the noise level is measured. If
the noise level is, say, —50 db, it is the op-
timum figure; in actual use the noise figure
is less.

Since the input level which produces 2%
THD is virtually tape saturation, increasing
the input signal level only causes the distor-
tion to rise sharply, without a correspond-
ing increase in output level (amplitude
distortion ).

Fig. 1 illustrates the distortion and noise
eflects at tape saturation (2% THD). If
the signal level is increased above saturation
the distortion rises sharply. When the input
signal is reduced below saturation the noise
level is increased.

How does this all affect you? Let’s take a
typical case. a recorder equipped with a neon

PARTS LIST
J1—Phono jack
M1—VU meter (Lafayette 99G5043 or equiv.)
R1—See text '
R2—100,000-0chm potentiometer, linear taper
R3-—See text
S1—S.p.d.t. toggle switch
1—Aluminum cabinet, style and size optional
—author used 3"x4"x5" box
Misc.——Potentiometer mounting bracket, wire,

solder, hardware, etc.

Estimated cost: $10.00
Estimated construction time: 1V, hours

recording indicator lamp. To insure mini-
mum distortion the recorder input is Kept
below the level which flashes the indicator—
it lights only on occasional signal peaks.
Well what exactly is the recorder input level
—the lamp isn’t telling you, it only says the
level is below tape saturation. But how low,
perhaps the level is 10 db below optimum, so
the effective noise level appears to go up 10
db. If the optimum noise level is —50 db it is
now —40 db, and —40 db is easily heard.

Then again, suppose you find the tape
noise (hiss) extremely annoying and you try
to overcome it by recording as close as pos-
sible to the saturation level. The flashing
lamp doesn’t get any brighter when maxi-
mum level is exceeded. (True, an eye tube
will overlap slightly but there is a limit to
overlap.) How do you know when saturation
has been exceeded—you don’t know until
you play the tape back and hear the
distortion.

So you see, lamps and cye tubes aren’t the
best means of indicating recording level.

Note the meter has two sets of ter-
minals. Extra set is the power con-
nections for the panel lamps. If the
meter is inoperative, connection has
probably been made to the lamp
terminals. Special bracket holding
potentiometer R2 is standard stock;
it can be made from aluminum scrap.
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Fig. 1. The left graph (A) shows the effect of
an increase in signal level past tape satura-
tion, 29, THD. Attempting to get more output
by increasing the recording level causes a
sharp rise in distortion. As the signal in-
creases, the signal-to-noise ratio (B) is im-
proved. Optimum results are obtained when
the signal is at the reference level—29%, THD.

REFERENCE — e
g AVERAGE
10db POWER

COMPLEX WAVEFORM (PROGRAM MATERIAL}

Fig. 2. Typical power waveform obtained with
program material—speech and music. While
peak power determines maximum recording
level, a VU meter responds to average power
which is 10 db below peak. When testing VU
meter with sine-wave power, drop signal level
10 db to simulate peak power conditions.

VU Meter. To obtain tapes with “record-
ing studio quality” use the indicator the re-
cording engineers use—the VU Meter. Since
the VU meter gives an accurate indication of
levels above and below maximum the record-
ist sees a “visual picture” of exactly what is
going on the tape.

The VU meter has built-in characteristics
(called meter ballistics) specifically tailored
for recording (and broadcasting). First, it
does not indicate peak recording level;
rather, it more closely follows the average
sound power of program material—speech
and music. If the VU meter were to follow
peaks the pointer would swing so rapidly the
eye could not keep track of what was going
on. Instead, the pointer rises and falls slow-
ly, giving the engineer a clear picture of
sound energy. Actually, as shown in Fig. 2
the meter indicates about 10 db less than
peak level on program material. When steady
sign wave tone is applied then the meter has
time to rise to the peak value. This is an im-
portant point to keep in mind when record-
ing—we’ll go into it later. (While the 10 db

FeBRUARY, 1965

SPKR
OUTPUT JACK

OUTPUT
TRANSFORMER -
-5 B
TERMINATING
AUDIO M~RESISTOR
OUTPUT R
AMPLIFIER P SPKR
"= RECORD/PLAYBACK
SWITCH

Fig. 3. Typical recorder output circuit. Note
terminating resisitor is lifted when the speaker
output jack is used. On some models the bot-
tom of the resistor is connected to the top ter-
minal of the jack and is never disconnected.

?

Fig. 4. This simple circuit aliows the VU meter
to be calibrated for any recorder. R2 «cali-
brates meter for sine-wave tone. S1-R1 cor-
rects reading 10 db to allow for “loss’” when
meter indicates voice/music program level.

R2
100K

R1
+  (SEE TEXT)

damping difference is of no concern during
recording it must be taken into account when
using tone to check the recorder.)

Where to Tie In. Connecting a VU
meter to the average budget recorder is a
relatively easy job, certainly within the
capabilities of all readers—you just connect
it to the recorder’s speaker output jack.

A common recorder circuit is shown in Fig.
3—the AF power output tube is also the re-
cording head driver. During playback the
speaker is connected to the output trans-
former. During recording the speaker is dis-
connected and a resistor load is substituted
for the speaker. (On some recorders there is
a permanent resistor connected to the out-
put transformer—even when the speaker is
connected.) Since the output transformer
connections are brought to the “‘speaker
jack” a VU meter is easily connected; just
plug into the speaker jack.

Of course, some means must be provided
for calibrating the VU meter and terminating
the output transformer, and Fig. 4 and the
photos show the circuit that does the job.
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Construction. The VU meter assembly
is mounted in a 3x4x5 inch aluminum
cabinet. To avoid upsetting the calibration,
calibration control R2 is mounted inside the
cabinet on a special “control bracket” which
is available from most electronic parts
distributors.

Resistor R3 is used only if your recorder
uses a terminating resistor which is discon-
nected when the speaker jack is used: and R3
is exactly the value of the resistor in the
recorder. For example, if the recorder uses
a 4-ohm, 12 watt terminating resistor R3 is
4-ohms, Y2 watt, If the recorder’s terminat-
ing resistor is not disconnected when the
speaker jack is used eliminate R3.

Resistor R1 is specified in the instruction
manual supplied with the VU meter as
18,000 ohms; ignore it. Sometimes it is 18K
and sometimes it isn’t; the value must be de-
termined for your particular recorder.

Calibrating the Meter. Set S1 to the
calibrate and VU position (closed) and con-
nect J1 to the recorder’s speaker output—
a standard audio patch cord can be used.
Temporarily connect a 25.000-ohm potenti-
ometer in place of Rl and connect a signal
generator to the recorder input. Adjust the
signal generator and the recorder gain con-
trols so the ncon lamp just lights or the eye
tube just closes (with the tape running
through the heads). Then adjust R2 so the
meter indicates “Q” VU (or 100% ). Leave
all level controls alone for the next step.
Open S1 (the “peak” position) and adjust
the R1 potentiometer until the meter indi-
cates —10 VU. Since R1 and R2 interact to
some degree, perform the two adjustments
several times until the opening and closing
of S1 always results in a 10 db difference
with the reference at *O” VU. There will be
several settings of R1 and R2 which will re-
sult in a 10 db difterence but the reference
won't be “O™ VU. Don’t be in a hurry—the
meter must indicate “O” with S1 closed.

Carefully, without disturbing R1’s adjust-
ment, remove R1 from the circuit, measure
its value with an ohmmeter, and connect a
fixed resistor of the closest value across Sl.

Using the VU Meter. For program ma-
terial S1 is kept closed. Optimum recording
level will occur when the average program
peak causes the meter pointer to rise to “O".
It is perfectly satisfactory for an occasional
loud peak to rise the pointer into the “red
region” (above “O™). Just make certain the
level isn’t so high the pointer continually
slams into the right hand “pin™. The meter’s

calibration provides a 10 db “buffer” below
maximum recording level and an occasional
rise into the “red region™ will not cause tape
overload distortion.

Remember that the meter is calibrated to
provide optimum recording level. Adjusting
the recorder’s gain control so the meter never
reaches "O™ is only sacrificing signal-to-noise
ratio—it won’t improve sound quality.

When using tone for recorder tests the
meter is calibrated for “peak reading” by
opening S1—"0" VU indicating maximum
recording level. However, keep in mind that
you cannot run frequency curves at maxi-
mum level. The built-in recording equaliza-
tion requires that frequency curves be run
12 to 16 db below maximum.

First, set S1 open. Then, feed in a 400
cps signal to the recorder and adjust the
signal level for a —12 db reading. Holding
the input signal steady. sweep the band with-
in vour recorder’s frequency range., say

The completed unit gives a professional look
to your recording setup. Keep an eye on the
meter’s pointer when manipulating the tape
recorder's volume controls to different levels.

50 to 12000 cps. The meter reading will in-
crease as the frequency is raised. At no time
should the meter reading exceed “O™. If
any frequency causes the pointer to rise
above “O” reduce the input level accord-
ingly. Once you have established the correct
cps, close S1, and note the meter reading—
this is the input reference level for the re-
corder. Anytime you want to check the re-
corder just feed in a 400 cps signal and ad-
just the generator (or recorder gain control)
for the reference meter reading—then sweep
all frequencies. The recorder’s playback out-
put will then be an accurate reflection of the
overall frequency response. L
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HEATH-KIT AR-13A
All-Transistor
Stereo Receiver

hat are the features you'd be likely
to find in a deluxe stereo receiver?
All solid state, perhaps, to keep down heat
dissipation? A positive stereo indicator which
indicates stereo broadcasts even when the FM
is set to mono? Or how about a rock-steady
AFC that keeps the stations tuned in on-the-
button even from a cold start? You could
certainly work up a long list of desired fea-
tures, but would you be able to find them
in a moderately priced receiver? If you're
thinking about the Heathkit AR-13A AM-
FM Stereo Transistor Receiver the answer is
yes; for packed into a single chassis is just
about every convenience you can think of.
Designed-in Features. It would take too
much space to list all the features—you can
look them up in Heath’s ads anyway—but a
few of the major features are: Adjustable
phasing of the 19 kc pilot signal (can com-
pensate for component aging); MPX balance
in addition to standard amplifier balance; FM
squelch to keep the receiver quiet between
stations; exceptionally good AFC: selectable
SCA and stereo noise filters; and fused out-
puts to protect the transistors from destruc-
tion should the speaker leads be shorted.
And just a few examples of minor features

LAB CHECK

which though not earth shaking are a decided
convenience: Dual tandem tone and volume
controls; individual pre-setting level con:rols
on the magnetic and auxiliary inputs so you
aren't jarred out of your seat when switching
program sources of different levels; and a 4
ohm speaker output in addition to 8 and 16
ohms.

It takes 46 transistors and 17 diodes to get
all these features into one package. Actual-
ly, the receiver is a combination—with a
common power supply—of Heath’s AM-FM
Stereo tuner and 40 watt amplifier also of-
ered as individual units. While there are a
formidable number of components the po-
tential builder should fear not; the circuits
are broken down into four major printed
circuits: the AM-FM IF strip, the MPX
adapter and the two preamps. Each utilize
their own PC board so the constructor han-
dles small units. But as you might expect,
it takes 16 hours to build the Kit.

The really critical circuits—the FM tuner
and IF and MPX coils—are supplied pre-
aligned: the FM tuner is also prewired.

Though many controls are used Heath has
avoided the “engineer’s panel” appearance
which is often confusing even to the most

HEATH-KIT STEREO RECEIVER AR-13A
: 5 [

= — -|—
0 — ;k\
wr ——
-
]
o-2 —
POWER BANDWIDTH
20 WATTS SUSTAIMED OUTPUT
TOME COMTROLS AT INDICATED
‘| CEMTER POSITION

The power bandwidth curve for
Heath-kit AR-13A shows less
than 19, variation in the listen-

100 200
FREQUENCY

80

FEBRUARY, 1965

s00 Ik 2K 5K
IN CYCLES PER SECOND

ing spectrum with each channel
driven simultaneously at full
20-watts by sinusoidal input.

10K 20X 30K
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Over half of the wiring is
on five printed circuit
boards and Heath wires one
of them for you. The MX
board (left}, input circuit
(bottom right), and two
audio preamplifiers (mid-
dle right) can be wired
in under ten hours. IF
amplifier is pre-wired.

experienced of audiophiles. The controls and
switches which are only occasionally used—
or set just once—are hidden behind a decor-
cover door running the full length of the
front panel along the bottom. The only ex-
posed front panel controls are the usual tun-
ing, volume, tone, input and mode.

Alignment. Since the AM tuner, IF am-
plifiers and MPX are user wired one might
expect a difficult alignment procedure. In
fact, one might expect that a beginner might
not be able to obtain optimum alignment.
Such is not the case. Two alignment proce-
dures are provided: instrument and non-
instrument. The instrument alignment re-
quires only quality service grade equipment
and can be done—or should only be done—
by someone experienced in instrument align-
ment of FM receivers. Actually, the instru-
ment alignment offers very little over the non-
instrument procedure. Most of the coils are
pre-aligned and Heath supplies a notably easy
procedure for the few user adjusted coils. The
only requirement is that the user read care-
fully so as not to confuse a clockwise adjust-
ment with a counterclockwise adjustment.

How It Checks Out. Of course, the final
performance determines whether any equip-
ment—Kit or otherwise—is worth the money
and time expended. So let’s run down the
audio section first.

This editor first heard the amplifier section
when it was first offered as a separate unit,
and thought at the time that a new high in
sound quality had been obtained. It had a
“certain something” which became known
as “transistor sound.” 1 have no reason to
change that opinion now. The amplifier de-
livers a shimmering sound quality which is
immediately apparent. The bass has a solid
thud and the highs are delivered without stri-
dency. The measured frequency response
has no relationship to the actual sound be-
cause any modern amplifier shows good

curves. The difference is in what the eaqr
hears, and it hears some good sound from
the AR-13A.

In addition to the built-in AM-FM a mag-
netic input with 6 mv. sensitivity for 20 watts
output is provided plus two auxiliary inputs
with a .25 volt sensitivity. Tape recorder
jacks for each channel are connected be-
fore the tone and volume controls so that
no changes to the amplifier control setting
affect the recording.

Typical of transistor amplifiers the speaker
impedance determines the power output; for
example, at 1 kc., an 8 ohm speaker will pull
20 watts (sine wave) at .3% total harmonic
distortion (THD) while a 16 ohm speaker
pulls 13.5 watts at .390 THD PER CHAN-
NEL. A four ohm speaker will pull 9 watts.
While 4 ohm connections are not common
to transistor amplifiers, Heath obtains this
output impedance through an internal 4 ohm
resistor which is automatically connected in
series with a 4 ohm speaker—the amplifier
“sees” 8 ohms.

|
Power Output/Channel (Watts)

at .3% THD at 1 ke
8 ohms
22

4 ohms

9

16 ohms
14

The overall performance was so close to
Heath’s specs that it's not worth taking up
space. Whether the delivered performance
was slightly more or less than claimed was
insignificant and couldn’t be heard.

The Tuner Section. The AM tuner is
notably good for AM tuners with Jow nojse
even in the presence of large fluorescents.

The FM reception is excellent. The AFC
is very hard and will grab a station even if
the tuning is set to the very fringe of a signal’s

(Continued on page 132)
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ACOUSTIC RESEARCH XA
Two-Speed/Manual
Stereo Turntable

Take a few minutes and add up the cost
of your amplifier, speakers and record
collection. Even if you've only got a hun-
dred or so records the investment is some-
where between $500 and $1000. So what’s
it worth to you to hear the music exactly
as it was recorded? How much is a turntable
worth which adds no coloration of its own
—no wow, no rumble, no hum, no pitch
changes. Better yet, what's it worth for a
turntable which exceeds the stability of the
best broadcast turntables; one that will keep
the needle in the groove even when a bunch
of teenagers use the music room for a dance
hall. Is it worth $200 or $300? Maybe it
is, but all it will cost you is $78, the price
of AR’s Model XA turntable.

The XA turntable is actually a “player”,
equipped with a 2 speed motor (45-
3314), pre-mounted arm and oiled walnut
base.

Two Motors. An unusual feature of this
turntable is the motor, actually two motors.

A simple but extremely accurate stylus pres-
sure is standard equipment with cach kit.

FEBRUARY, 1965

Think, what is virtually the most constant
speed motor available at a reasonable price?
That's right. clock motors: and the XA uses
two clock motors which deliver a phenomi-
nal speed regulation. A strobe disc stands
rock-still on the XA—no drift, no warble
or shift: even when it is tested with a delib-
erately warped record which causes the nee-
dle to “dig in” on the “hills.” And speaking
on warped records, the arm pivot point is
just about equal to the height of the record:
this is the optimum point required for proper
tracking of warped records. There is none
of the familiar tone slide commonly caused
by excess record warp, the AR plays “cdlean”
even when the warp is fust short of haaging
the arm on the heel of the cartridge.

Wow and flutter is at rock bottom, it. can-
not be heard and it can’t be measured be-
cause it falls into the residual reading on our
wow and flutter meter. Pitch change, caused

(Continued on page 131)

Exact location for optimum stylus tracking
is possible with AR's stylus overhang gauge.
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PROPAGATION FORECAST

for February-March, 1965

By C. M.

onditions for the next couple months
C will be approximately the same as they
have been throughout this winter. The upper
bands, especially 19 meters, will be somewhat
more erratic due to a further deterioration
in the F2 layer (for some mysterious reason
this layer is at its reflecting best on the long-
est day of the year) and to emphasize this
hazard, we have added that term erratic at
appropriate points in the chart.

The lower bands, particularly 90 and 60
meters, will continue to be excellent for
DX’ers. Although SWBC targets are fewer,
75 meters will also be good when U. S. & Ca-
nadian ham QRM falls off due to skipping.
On the other hand, 49 meters could be good
but won’t be because of tremendous over-

Stanbury II

Midnight and SWL’s should also keep an ear
open for late morning opening to Latin
America. On this same 49 meter band at
midday (or a little earlier), watch for low
powered Canadian stations like CKFX at
Vancouver, B. C.,, on 6080 k¢ with a mere
10 watts. It's going to be that kind of a year
—So get your gear in tip-top shape.

This will be a rough season for daytime
and/or don’t-work-too-hard type listeners,
but not for the real DX’er. The latter is in
a position to log things which will be almost
impossible in years to come. Same applies to
the medium-wave broadcast band and to
Utility DX’ing between 1605 and 3000 kc.
For more on utility listening, read Marine
Broadcast DX (page 95, December/January,

crowding. This condition will ease up after 1964 issue). n
SCTE S T A R SR T S T
LOCAL - 0 3 6. -9 2 5 8 1 4
TIME .0 0 6 0. .0 0 0 0 0
Europe, North [+~
Africa, & Near ~ [#75,49%1<49, 413}~ » 243, 41|75, 49
East @4 - el 4
South Africa |90, 60— 19,01 —ml o 2519, |11 G0l 49,410 «90, 60
G LY (POOR) | {ERRATIC) el e oo
' _ T U
Asia(except |49, 31pmt-90, 75 A1, 3~ 25, 19— ~31- -
Near East) S g3 . .  - (ERRATIC) | | |
South Pacific fad1—sta60, 49mbemdlomme—— 25 ioopd e pr ] s |
o v (ERRATIC):
Latin America  {m—r90{60—~fut-49mfa—— | —31— | o050+

To use the table, put your finger on the region you

until it is under the local standard time you will be listeni

ing digit will be the short-wave band or bands that

want to hear and log, move your finger to the right
ng and lift your finger. Underneath your point-
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
However, Asia and the South Pacific stations will
Europe and Africa will be easy to tune on the eas
as poor second choices. Refer to White's Radio Log

between the east and west coasts of North America.
generally be received stronger in the West while
t coast. The short-wave bands in brackets are given
for World-Wide Short-Wave Stations listing.
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Operation QRM

o

By C. M. Stanbury Il

Radio Porlamar was one of those long
shots DXers dream about. You get
one crack at it, if you blow your chance, go
chase the BBC. Porlamar is the capitol of
Isla Margarita. On March 1 the island not
only declared its independence from Vene-
zucla but a new social system too—matri-
archy. Then before you could catch your
breath, some publicity minded rebel official,
a ham, scheduled this DX program for the
15th. They picked 1575 ke which after 1:00
AM is a clear channel, usually. The program
started then and ran until 3:00.

This frequency in the evening is a real mess
here in North America. I've never heard
either the Costa Rican or Dominican which
normally hold it down becausc of my neigh-
bor's antique TV set whose sync circuit puts
an S/9 plus signal on 1575. But their evil
eye (in the flat across the hall) is always
turned off sharp at 1:00 (after the late
show). | counted on this, kept my fingers
crossed, wore a rabbit’s foot, the whole bit,
because tomorrow Venezuela held elections
and who ever won would re-occupy Isla
Margarita, immediately.

At 12:50 I tuned in 1575, right on the

FEBRUARY, 1965

nose with that TVI to guide me in. Then 1
put my Q multiplier (a QX535) irto the
circuit. . . .

And waited.

Nothing happened. At 1:05 that mighty
buzz across the hall was still going strong.
At 1:10 the suspense became unbzarable
and by 1:20 I knew 1 was going to have to
do something. But how the devil do you
talk someone into turning off thei Tele-
vision. It's like your stomping on the house-
hold deity.

Even by 1:30 I didn't really have a plan,
just a theory—"The whole truth and nothing
but the truth.” It sounded good, anyway. |
took a long deep breath, left my own ‘cave,’
crossed the hall and knocked.

“Yes?" Soft feminine voice.

“Mrs. Taylor?” Probably thought T was a
masher or something.

She opened her door a crack but left the
chain on. “Do I look like Mrs. Taylor?”

She certainly didn't. Shook my head.

“What do you want? I'm the bab¥ sitter.”
The lousy 40 watt bulb in the hall cidn’t do
anything for her confidence.

Pointed to muyself. “Halder Scott. Hal
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Scott from across the hall.”

“And what do you want?” 1 still looked
like a masher.

Hesitated. “Do you supose you could turn
your TV set off for about ten minutes?”

Rested one hand on the hip and gave me
a look.

“You see, I'm a DXer. That's someone
who tunes for. . . .”

“Yes, 1 know what DX is.”

Figured I had it made. “Well, I'm trying
for a very special program on 1575.”

Nodded, slight smile. “And my set is
blocking the frequency.”

“Yes.” Could almost see that QSL from
Radio Porlamar. “So will you turn it off?”

She unhooked the chain. “Come in here
and look at my set.” A command as she
swung the door open wide.

I tried to catch the angle—like the on/
off knob was missing and she couldn’t find

['_ Ti/.iV/Sl;,f

PoRLAMAR

laVoz de) Matiarad
/// VIVA N\
2 ®emenno

P /== ]

the wall plug? Got inside, she closed the door
behind us, I took one look at the picture and
flipped. Perfect ID panel from HIT-TV in
Santo Domingo.

“Most beautiful F skip you ever saw.” She
cut the brightness back a little. “It's been
like this all evening on channel 2.”

HIT began to fade and just like that Cir-
cuito CMQ from somewhere in Cuba took
its place.

“A TV DXer's dream.” Made sure her
contrast was on full. “And until it quits, this
set stays on.” Patted her monster lovingly.

A BCB man’s nightmare. [ began to sag
back into an easy chair, think up some new
strategy.

“Hold it.”” She retrieved her camera from
the seat behind me, snapped a picture of
CMQ’s ID panel.

Sat down. “Couldn’t you even turn it off
for 5 minutes?”

“Uh uh.” Took another picture just to be
sure. “But I will make you a cup of coffee
while we watch the DX roll in."” Saucy smile.

Sighed. “Might as well.”

She moved into the kitchen. “Hope in-
stant’s okay?”

“Yes.” Gave her set a dirty look, tempted
to cut the cord and run,

“What's CMQ doing?”

“Starting to fade.” Maybe the opening
would fold.

She hurried back with our coffee, just as
YSY in El Salvador appeared. Handed me
my cup. “I'll get the cream and sugar in just
a second.” Rolled her film to the next pic-
ture.

“I take it black . . .
anyway?”’

“Opal.” Another station came in with
YSY and neither were visible for a few min-
utes, just those black and white bars pro-
duced by a 20 ke offset. “If 1 were home,
could separate them with my beam and
rotor.”

“Why don’t you go, T'll take over for
you.”

Laughed. “Never quit trying, do you?”
YSY took command again, just as it identi-
fied. Opal aimed her camera and pulled the
trigger, she worked like a pro, better.

Glanced at my watch—2:00. 1 kept the
thing right on the nose, which left me an
hour to go. Could still make it.

YSY signed off.

A final glimmer of hope. “Wouldn't they
all be off by now?”

“No. CMQ and HIT are gone but a cou-
ple others should still be around.” Television
Central in Panama made it through.

“How many shots you got left on that
film?”

“Five.” She captured the Panamanian.
“Enough.” A second shot. Opal never
passed up that safety factor.

Sipped my coffee until 2:30 when YVKS
in Caracas, Venczuela showed. Opal bagged
it. held up one finger.

Didn’t get a chance to answer. With fan-
tastic signal, a hand made 1D panel skipped
in. “Television Porlamar, la Voz del Matri-
arcado. Viva la Femenino.”

Right then I swore off DX for at least the
next 24 hours.

Opal moved in for the kill. “At the last
minute they decided to try TV too.” Used
her camera. Again.

But what else could I expect from a Ma-
triarchy? |

what is your name

Rap10-TV EXPERIMENTER
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3 simple circuits working together let you measure inductance

You can find the value of those unmarked
surplus and commercial type induct-
ances with this handy transistorized induct-
ance bridge. This simplified, casy to build
unit uses three inexpensive transistors in a
battery powered circuit that will adequately
determine inductance values of RF. audio
and filter chokes from 1 millihenry to 100
henries.

The bridge is housed in a compact 4” X 5" x

6" aluminum utility box, with all components
self-contained. A built-in meter and direct
reading dials. indicate the inductance values.

How It Works. Approximately 1 ke is
generated by the R-C phase shift oscillator
circuit of Q3 and is connected via the Q2
emitter-follower circuit to the basic induct-
ance bridge circuit.

The unknown inductance is conrected
across J1. Then the inductance control R2,

By Charles Green, W3IKH
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and balance control R7 are adjusted to bal-
ance the bridge circuit for a minimum indi-
cation on meter M1. The inductance control,
R2, is calibrated to read the inductance value,
multiplied by range switch S| setting.

The range resistors R3, R4, RS5, and R6 are
connected into the basic bridge circuit by
range switch SIA, with the reference capaci-
tors, C1-C2, switched by S1B for the ranges
of I millihenry to 100 henries.

The I kc output of the bridge circuit is
coupled via the Sensitivity control, R8, to
Q1. This amplifier signal is then rectified by
the detector circuit of D1, D2, D3, and DA4.
The dc output actuates M1, which indicates
the balancing of the bridge circuit by a mini-
mum reading (null).

S2 controls the battery power to the unit.
Two 9 volt batteries are used to provide iso-
lation between the oscillator and detector.

Construction. The wiring and layout are
not critical, any parts placement and box size
can be used. The author utilized a 4” x 5” x 6"
aluminum chassis box with component layout
as shown in the photos.

Meter M1 can be any type from 50 ua to
I ma., the greater the sensitivity of the meter,
the more accurate the adjustment of the In-
ductance control, R2, will be for balancing
the bridge circuit. As the meter does not
have to be calibrated, any type of meter scale
can be used, such as the surplus one shown
in the photo.

The scale for the Inductance control, R2,
was made by painting an aluminum disc with
black enamel and scratching the calibration
markings. But a paper scale with ink nota-
tions can also be used.

The basic bridge components are mounted
on the front panel of the box, using shake-

BASIC INDUCTANCE BRIDGE CIRCUIT  ps .o
P CoNTROL
r AMPLIFIER _CT&ULL-TE-TECT(E
l__,,,_‘c3 2NI|07 AMP

{n

1
RANGE SWITCH
(SECTION B)

S2 3
POWER 1198
SWITCH
{SECTION A}

= b—o\‘ 7y

IKC OSCILLATOR BOARD
NS GSuEe  esm—s

INDUCTANCE -
CONTROL BALANCE ULL DETECTOR BOAR -
5
I
D I eaEES SSE—— CEEEND NS TS SE—— E——
MITTER-FOLLOWER IKC OSCILLATOR ™ |
N 1!,Q5MF |
RI2 5%
150K E2. Faeok |
b {-ci b 'c?“_"c_s'l 0 I
OSMF CoMF |GoHF [oswF | )
R5Z R6E RI73 eh ¢
I8KE 18KE 8k F | oL
a1,02,03
| 2N107

An inductance bridge circuit, 1 ke. oscillator and null detector comprise the test unit.
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T0 Bt qt
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T 5
JUNCTION sommg
OF R2,RT, .2
518 8'S2A

The author's phenolic board
assemblies are shown for lay-
out reference. Amplifier-null
detector board is at top and
1 ke. oscillator board is shewn
below. It is suggested that
novices follow the author's
original layout very carefully.

RI7 RI6 RIS Q3

T0 S28 &
JUNCTION OF RI & JI

TO BASIC BRIDGE CIRCUIT
JUNCTION OF CI,C2,
R3,R4,R5,R6 & R7

PARTS LIST

B1, B2—9 volt battery (Burgess 2U6 or equiv.}

C1—.01 m¥f., 100-volt paper capacitor

C2—.1 mf., 100-volt paper capacitor

C3—.1 mf., 100-volt paper capacitor

C4, C5—5mf., 25-volt miniature electrolytic
capacitor

C6—.05mf., 100-volt paper capacitor

c7, C8, C9, C10-—.05m¢., 100-volt paper
capacitor

D1, D2, D3, D4—1N198 diode (IN34A or
1N60 can be used)

J1—Dual binding post assembly (H. H. Smith
type 209}

M1—1-ma. DC meter {(Emico RF-2C, Shurite
8300Z, or equiv.)

Q1, Q2, Q3—2N107 transistor

R1-——470-ohm, Va-watt resistor

R2—10,000-0hm, 5-watt, wire-wound poten-
tiometer, linear taper

R3-—100,000-0hm, Va-watt resistor

R4—10,000-0hm, Vi-watt resistor

R5—1,000-0ohm, Va-watt resistor

R6—100-ohm, V3-watt resistor

R7—25,000-ohm carbon potentiometer, linear
taper

R8-—250,000-0hm carbon potentiometer

RF9—330,000-0ohm, Va-watt resistor

R10, R11, R13—2,200-0hm, 1/, -watt resistor

R12—150,000-0hm, Va-watt resistor

R14—220,000-0chm, 4 -watt resistor

R15, R16, R17—1.8K, V2-Watt, 10% carbon
resistor

$1—2-pole, 5-position rotary switch, non-
shorting

§2—2-pole, 2-position rotary switch, non-
shorting

1—4" x 5" x 6" aluminum box (LMB 142 or
equiv.)

Misc.—perforated boards, wire, hardware, etr.

Estimated cost: $25.00
Estimated construction time: 8 hours
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AMP-NULL
DETECTOR
BOARD

proof washers to prevent movement. The
amplifier-detector and the oscillator-emitter
follower circuits are installed on two per-
forated boards. The wiring of the perforated
boards can be made using “flea clips” or
feeding the leads through the holes, bend-
ing the ends, and soldering. All of the wiring
should be made on the side of the boards that
the components are mounted on. This will
simplify any possible troubleshooting after
the boards are mounted in the box. Mount
the perforated boards with a spacing nut on
their mounting screws to make sure that the
flea clips or soldered wiring does not short
to the box side. Note: do not connect the
wires to the arm of the Inductance control,
R2, until after calibration.

Make battery mounting brackets out of
sheet aluminum strips and cover them with
a plastic tape, wrapping to insulate the bat-
teries from the case.

The metal box is not electrically connected
to the circuits. The author did not notice any
hand capacity effects while operating the
unit, but an external ground to the case can
be used if required. The battery connectors
can be fabricated by disassembling old bat-
teries and using their terminal strips.

Calibration and Operation. Calibrate
the inductance dial by hooking up an ohm-
meter between the arm of the Inductance
control, R2, and the terminal of JI that con-
nects to R1. Mark off on the dial every 500
ohm points on R2 to 10,000 ohms. Discon-
nect the ohmmeter and solder the wires to the
arm of the Inductance control, R2.

Connect the batteries and turn S2 to on.
No warm up time is necessary. Rotate the
sensitivity switch until the meter indicates
half scale. Connect an inductance (RF or

Inside view of the com-
pleted inductance bridge
showing location of board
assemblies and internal
part locations. Note ab-
sence of rat's nest wiring.

filter choke) to J1. Set the Range switch, S1,
to an appropriate range. Adjust the Induct-
ance control, R2, to mid-range and rotate the
Balance control, R7, for a dip in the indica-
tion of M1. Then alternately adjust R2 and
R7 until the meter is at a maximum dip
(minimum current reading). Increase sensi-
tivity as required with the Sensitivity con-
trol, R8, to achieve maximum meter dip.
Multiply the reading of the Inductance con-
trol, R2, by the setting of Range switch, SI,
to find the inductance value.

The author used 10% components because
they are readily available through normal re-
tail sources. If better components are avail-
able, they can be used in the same circuit for
higher accuracy than 10%. B

Complete unit showing location of front panel
controls, the meter, M1, and jack, J1, at top.
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Primeron...the
OSCILLOSCOPE

An electron stream wiggling
across a phosphorescent screen
will shed some green light on

your waveform measurements

By Leo G. Sands

FEBRUARY, 1965

he oscilloscope is unquestionably the

most versatile and useful electronic
testing instrument you can have on your
workbench—whether it be for hobby pur-
poses or servicing. It iz a voltmeter which
measures voltage with respect to time and
presents its measurements in graph form. But
first, let’s look into how it works.

The oscilloscope heart is a cathode ray
tube (CRT) which is similar to a television
picture tube except that its beam is moved
by applying voltage to its deflection rlates.
In a TV picture tube the beam is moved by
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OSCILLOSCOPE

applying current to its deflection coils. Al-
most all CRT’s employ electro-static deflec-
tion whereas almost all modern TV picture
tubes employ electro-magnetic deflection.

Inside the CRT. Electrons are emitted
from a cathode and are hurled through vari-
ous grids toward a phosphorescent screen as
shown in Fig. 1. When the electrons strike
the screen, the screen glows at the point of
impact with the electrons. The electron
stream passes through a space which has four
plates that are used for deflecting the elec-
tron stream. Fig. 2 shows a dot which is the
electron beam, the two plates marked “V”
are the vertical deflection plates and those
marked “H” are the horizontal deflection
plates.

oy —— HEATER?

"t_i' \_‘l (E\{,‘/commcmo
S S NS

(S,

B x

PREACCELERATING i+~
ANCOE

FOCUSING ANODE |
\

CATHODE

HORIZONTAL
PLATES ——

Fig. 1. Electron gun detail drawing.

If we apply a DC voltage to the horizontal
deflection plates, as shown in Fig. 3, the dot
(electron stream) moves toward the plate at
the right which is positively polarized. If we
reverse the polarity of the voltage, the dot
will move to the left.

By applying a DC voltage to the vertical
deflection plates, as in Fig. 4, the dot is moved
upward—reversing the polarity of the voltage
—moves the dot downward. And, if we ap-
ply DC voltages to both sets of plates as in
Fig. 5, the dot can move in an oblique direc-
tion.

Now, if we use two potentiometers to make
it possible to adjust the voltages and their re-
lationship as well as their polarity, as shown
in Fig. 6, the dot can be moved to any point
on the screen. By turning R1, we can make

the top vertical deflection plate positive or
negative—R2 lets us do the same to the hori-
zontal deflection plates.

Voltmeter. We can measure DC voltage,
using the circuit shown in either Fig. 3 or
4, if we know the sensitivity of the CRT, by
noting how far the dot moves from its normal
position on the screen.

It is possible to measure AC voltage by ap-
plying it to the vertical deflection plates, as
shown in Fig. 7. As the AC voltage rises,
falls and reverses in polarity, the dot is moved
up and down with each AC cycle. A vertical
line is painted on the screen and remains
there there until the AC voltage is removed.
The position of the vertical line can be moved
to the left or right by adjusting potentiometer

DoT

3 II
-1+
Fig. 3. Dot moves right to positive plate.

R. The length of the vertical line is deter-
mined by the level of the AC voltage.

Measuring Time. By applying a saw-
tooth voltage to the horizontal deflection
plates, as shown in Fig. 8(A), the dot moves
at even speed from the left side of the screen
to the right. The sawtooth voltage rises even-
ly from zero to its maximum value and then
drops abruptly to zero, and keeps repeating
itself, as shown in Fig. 8(B).

If it requires one second for the sawtooth
voltage to rise from zero to its maximum
value, the dot moves from the left to the right

Rap10-TV EXPERIMENTER
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Fig. 4. Dot moves up to positive plate.
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Fig. 5. Dot moves right and up to corner
of the two positive plates.

in one second. When the voltage drops ab-
ruptly to zero, the dot moves back to the left
at such high speed that it can’t be seen. But
during its left to right excursions, the dot can
be seen traversing in a straight horizontal
direction. Thus, we can measure time. If we
apply a DC voltage across the vertical plates,
the horizontal trace will be moved either up
or'down, depending upon the polarity of the
DC voltage. But, it will remain horizontal as
long as the DC voltage is steady.

Now, if we set the sawtooth oscillator to
generate one sawtooth wave once every %oth
of a second, the horizontal trace will appear
as a solid line because it retraces itself so fast
that the eye thinks it sees it all the time.

all

1

Fig. 6. Position of dot can be varied by
adjusting potentiometers R1 and R2.
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When we apply a 60-cycle AC voltage to
the vertical deflection plates, and a 60-cycle
sawtooth voltage to the horizontal deflection
plates, as shown in Fig. 9, the AC voltage
waveform will appear on the screen. Fig. 10
shows the waveform for one and two saw-
tooth cycles. If the sensitivity of the CRT
is known, we can determine the peak-to-peak
voltage of the AC signal by measuring the dis-
tance between its positive and negative wave-
form peaks.

At the Beginning. The forerunner of the
oscilloscope was the oscillograph. In a very
simple oscillograph, a paper tape moves at a
steady speed and a pen writes on it as its arm
is moved by a meter movement, as shown in
Fig. 11. The swing of the pen, as indicated
by the trace it writes, is determined by the
level of the voltage being measured; time is
measured by the speed of the paper tape
travel. Obviously, such an instrument c¢an-
not be used to examine high frequency signals
because of the slow tape speed and the in-
ertia of the pen mechanism.

VERTICAL
1 TRACE
AC -
SIGNAL |
. _ R 4

[

Fig. 7. A rapidly moving AC signal will
cause a vertical line trace.

An oscilloscope, on the other hand, is an
electronic device capable of high speed op-
eration. A typical oscilloscope is shown in
Fig. 12. While we have shown direct con-
nections to the deflection plates in Figs. 2
through 9, an oscilloscope employs amplifiers
as shown in Fig. 13, and fairly complex
sweep Circuits.

What's up front. The scope (abbrevia-
tion for oscilloscope) shown in Fig. 12 has
several front panel adjustments. The focus
(sharpness of dot) is adjusted with the up-
per left hand knob, and the brightness of the
dot with the upper right hand knob. The ver-
tical position of the dot may be adjusted with
the knob at the left near the bottom cf the
screen, and its horizontal position with the
knob on the opposite side.
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OSCILLOSCOPE

The center knobs (one over the other) are
used for selecting the sweep rate (sawtooth
frequency). The gain of the vertical ampli-
fier is adjusted by the dual knob at the lower
left (vertical sensitivity) and the horizontal
gain by the dual knob at lower right.

Connections to the vertical and horizontal
inputs are made at the binding posts at the
bottom of the front panel. The slide switch
at the lower left hand corner is usually set
to AC except when a DC voltage or an AC

HORIZONTAL
TRACE

| -

SAWTOOTH (B)
OSCILLATOR

(A)

Fig. 8. A horizontal line trace occurs
when AC signal is on horizontal plates.

signal with DC imposed is to be observed.
The sawtooth signal generated within the
scope is available for external use at the pin
jack in the lower right hand corner.

With the vertical gain set to maximum,
and the horizontal gain set to zero, a vertical
line will appear on the screen which will be
one centimeter in length for each 18 milli-
volts (0.018 volts) of input signal applied
to the vertical input. By turning up the hori-
zontal gain and adjusting the sweep frequen-
cy, the waveform of the signal applied to the
vertical input will be seen on the screen. The
higher the voltage applied to the vertical input
terminals, the lower the vertical gain control
setting. '

Using a Scope. There are countless uses
for a scope. In Fig. 14, a set-up is shown for
observing a 60-cycle AC signal. Transformer
T is a 6.3-volt filament transformer and R is a
potentiometer of any convenient value and
functions as a variable voltage divider. The
adjustable AC voltage is applied to the verti-
cal input terminal and the “G” terminal

SINE WAVE
TRACE
AC
SIGNAL /\LJI

| |

SAWTOOTH
OSCILLATOR

Fig. 9. An AC sinusoidal wave can be seen
when a sawtooth signal is applied to
the horizontal plates.

which is grounded and is common to both
the vertical and horizontal inputs. By ad-
justing the vertical and horizontal gain con-
trols, and the sweep frequency, we can ob-
serve a single cycle or several cycles (by
increasing sweep frequency to a multiple of
60 cycles) of the 60-cycle signal. By adjust-
ing R, changes in the amplitude of the ap-
plied AC signal can be seen.

Higher frequency signal waveforms are ob-
served by connecting the output of a signal
generator to the scope’s vertical input as
shown in Fig. 15. If the signal generator is a
sine wave audio frequency (AF) oscillator,
we can look at its output waveform and note
what readjustment of the scope is necessary
as we change the frequency.

If the signal generator is a combination
sine wave/square wave type, it can be set to
generate square waves and observe their
waveform on the scope screen. By connect-
ing a capacitor, C, in series with the generator
output lead and a potentiometer (connected
as rheostat) across the vertical input, as
shown in Fig. 16, we can observe the effect
of this R-C network on sine wave and square
wave signals at various frequencies. When R
is a one-megohm potentiometer and C has
a value of 0.005 mfd, low frequency square

1
f %t

L,

Fig. 10. The numbered points on the two
waveforms occur at the same time. This
way you can see how trace is developed.
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METER
¥ MOVEMENT

PAPER TAPE |

Fig. 11. The oscillograph is an electro-
mechanical device that places an inked
trace on a moving strip of paper.

T

SRS B
o

Fig. 12. The EICO 435 oscilloscope, made
from a kit, is typical of many models
available at moderate prices.

waves can be converted into pulses whose
width can be varied by adjusting R. Also,
when using a sine wave signal, we can ob-
serve how C and R affect frequency response,
particularly at low audio frequencies. This
demonstrates how the frequency of an audio

VERTICAL | veRTicAL |_,| VERTICAL
p—o
INPUT O™ s renuaTor|  |AMPUIFIER
© o pINTERNAL sync —)
EXT SWEEP TO CATHOOE
SYNC 4

,s,::lj:r ™ cireuit [ T]SENERATOR SirHooe T?JABYE
8 BLANKING (CRT)
AMPLIFIER

HOR

‘diio"T“L HORIZONTAL
AMPLIFIER

Fig. 13. Block diagram of a typical
oscilloscope designed for workbench use.
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amplifier is affected by the values of inter-
stage coupling capacitors and associated g-id
resistors.

By putting R in series with the signal gen-
erator output lead and C across the scope’s
vertical input, we see other effects on wave
shape and amplitude with respect to fre-
quency.

Looking at RF. If the signal generator is
an RF oscillator and is connected to the sccpe
as shown in Fig. 15, we can observe RF wave-
forms when the signal generator is set to pro-
duce an unmodulated signal. The highest
frequency to which the signal generator can

SCOPE

. A

s A veH

VAC T

Fig. 14. Set-up for observing 60-cycle AC.
SCOPE -
T———1 _|VG6 i'j
L

Fig. 15. Signal generator connect to
oscilloscope’s horizontal input terminals.

SIGNAL
GENERATOR

SCOPE
: . O
SIGNAL ol 4 |
GENERATOR V G H
- R o q

Fig. 16. By connecting a signal diode
across resistor R you can discover how
radio AM signals are detected.

be set and still be able to discern the wave-
form depends upon the frequency resporse
characteristics of the scope. Using the scope
shown in Fig. 12, it was possible to observe
and lock in signals up to 12 mc. Although
this scope has a rated frequency response of
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OSCILLOSCOPE

DC to 4.5 mc, it is useful at higher frequen-
cies, but the vertical size of the waveform
becomes smaller at frequencies above 5 mc
or so.

Turning up the RF signal generator’s mod-
ulator on (amplitude modulation—AM), we
can see what an AM radio signal looks like
(see Fig. 17). Now, by using the hook-up
shown in Fig. 16 and adding a crystal diode
across R, we can see how a detector works.

UNMODULATED
RF SIGNAL

MODULATED
RF SIGNAL

<—AUDIO SIGNAL

< THIS HALF
REMAINS

THIS HALF
- SHEARED

MODULATED RF SIGNAL OFF

AT DETECTOR OUTPUT

Fig. 17. Most signal generators have mod-
vlated and unmodulated outputs. These
and detected signal (bottom) can be viewed.

It cuts off part of the waveform and allows
us to take a look at the audio modulating
signal.

Trouble-shooting. Now that we have
learned the basics of using a scope, we can
use it as a signal tracer. We need a low-
capacity probe which can usually be pur-
chased at most radio parts stores. The sche-
matic of a low frequency probe is shown in

100

PROBE PIN fPROBE BODY SCOPE
e T 2o 3
- _i___;__ +

—! CABLE SHIELD

Fig. 18. Probes reduce circuit loading.

Fig. 18. The lead to the vertical input ter-
minal of the scope is the inner conductor of
a shielded cable. The ground terminal is
connected to the shield of the cable.

The pin of the probe is touched to the
circuit being checked and the ground clip is
fastened to the chassis of the device being
checked. The signal passes through R and
C which are connected in parallel. Resistor
R usually has a high value around 33 meg-
ohms and C usually has a value of a few
picofarads (micro-microfarads). This R-C
network reduces the level of the signal reach-
ing the scope and C makes the probe favor
higher frequencies, and at the same time re-

SCOPE

SIGNAL
GENERATOR

AMPLIFIER

o ~0 O~ L=

SPKR

Fig. 19. Audio output from an amplifier can
be best rated by observing on ’scope.

duces the loading effect on the circuit being
checked.

By touching the probe pin to the grid and
then the plate of every stage of a radio re-
ceiver or audio amplifier, when a signal is
present, it is possible to view the waveform
of the signal at these points. When checking
RF and IF circuits, the waveform will look
something like that shown in Fig. 15. When
checking audio circuits, the waveforms of
the music or speech will be seen.

Audio. The characteristics of an audio
amplifier, or the audio section of a radio re-
ceiver, may be observed by feeding the out-
put of an audio signal generator into the
audio amplifier input as shown in Fig. 19.

(Continued on page 130)
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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 440-page 1965 edition of
Lafayette Radio’s multi-colored 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 1964 catalog
featuring hi-fi, CB, Amateur, test
equipment in kit and wired form.
Also lists books, parts, tools, etc.

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

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

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

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 experimenter.

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

9. Are you still paying drugstore
prices for tubes? Nationwide Tube
Co. will send you their special bargain
list' of tubes. This will make you light
up!

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

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

12. VHF listeners will want the
latest catalog from Kuhn Electronics.
All types and forms of complete re-
ceivers and converters.
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h.wié*Numbers in heavy type indicate

- .“éﬁf advertisers Consult
m"ﬁj their ads for additional information.

in this issue.

HI-FI/AUDIO

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

14. For the love of mikes! Astatic
Corp. has lots. Studio types, ham

types, recording types, etc. See its
catalog sheets for the details.
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 four-
color booklet on its full line of auto-
matic turntables. Accessories are de-
tailed too.

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

18. Speakers and enclosures from
Argos Products Co. feature a new
and novel well-mounting system. To
find out more, Argos will be happy to
send literature.

19. A valuable 8-page brochure from
Empire Scientific Corp. describes tech-
nical features of their record playback
equipment, Also included are sections
on basic facts and stereo record
library.

20, Tape recorder heads wear out.
After all, the head of a tape deck is
like the stylus of a phonograph, and
Robins Industries has a booklet show-
ing exact replacements. Lots of good
info on how the things are built, too.

21, Wharfedale, a leading name in
loudspeakers and speaker systems,
has a colorful booklet to send to you
on its product line. Complete with
prices, it is a top-notch buyers guide.

22. A wide variety of loudspeakers
and enclosures from Utah Electronics
lists sizes shapes and prices. All
types are covered in this 16-page
heavily illustrated 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. When a manufacturer of high-
quality high fidelity equipment pro-
duces a line of kits, you can just bet
that they’re going to be of the same
high quality! H. H. Scott, Inc., has
a catalog showing you the full-color,
behind-the-panel story.

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.

28. Very pretty, very efficient, that’s
the word for the new Betacom inter-
com. It’s ideal for stores, offices, or
just for use in the home, where it
doubles as a baby-sitter.

TAPE RECORDERS AND TAPE

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

31. “The Care and Feeding of Tape
Recorders™ is the title of a booklet
that Sarkes-Tarzian will send you.
It’s 16-pages jam-packed with info for
the home recording enthusiast. In-
cludes a valuable table of recording
times for various tapes.

32. You can learn lots about tape
recorders. Big tape recorders for stu-
dios, little tape recorders for business
men, all kinds of tape recorders from
American Concertone.

33. ‘40 and More Ways to Use Your
Roberts Tape Recorder” shows how
to get the most enjoyment from your
tape recorder for “‘your family grow-
ing up,” language lessons, speeches,
even synchronized sound with slides
and home movies. Yours for the ask-
ing from Roberts Electronics.

34. The 1964 line of Sony tape re-
corders, microphones and accessories
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.

HI-FI ACCESSORIES

38. An entirely new concept in cus-
tomizing electron tubes has generated
a new replacement line. Gold Lion
tubes give higher output and lower
distortion than ordinary production
high-fidelity tubes.

KITS

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

Rap1o-TV EXPERIMENTER
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42. Here’s a 100-page catalog of a
wide assortment of kits. They’re
high-styled, highly-versatile, and
Heath Co. will happily add your name
to the mailing list.

43, Want to learn about computers
the easy way? Brochure from Digica-
tion Electronics describes its line of
transistorized Kits.

AMATEUR RADIO

45. Catering to hams for 29 Yyears,
World Radio Laboratories has a new
FREE 1965 catalog which includes
all products deserving space in any
ham shack. Quarterly fliers, chock-
full of electronic bargains aret also
available.

46. A long-time builder of ham
equipment, Hallicrafters, Inc. will
happily send you lots of info on the
ham, CB and commercial radio-equip-
ment.

47, Here’s a goodly assortment of
literature covering the products of the
Dow-Key Co. They make coaxial re-
lays, switches, and preamps for hams
and CB’ers.

CITIZENS BAND
SHORT-WAVE RADIO

48, Hy-Gain’s new 16-page CB an-
tenna catalog is packed full of useful
information 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. puts out a line of mighty fine
ones and their catalog will tell you all
about them.

50. Are you getting all you can from

your Citizens Band radio equipment?

Cadre Industries has a booklet that

gnswers lots of the questions you may
ave.

5i. Antennas for CB and ham use
as well as for commercial installations
is the specialty of Antenna Specialists
Co. They also have a generator for
power in the field.

53. When private citizens group to-
gether for the mutual good, some-
thing big happens. Hallicrafters, Inc.
is backing the CB React teams and
if you’re interested in CB, circle #53.

54. A catalog for CB’ers, hams and
experimenters, with outstanding val-
ues. Terrific buys on antennas, mikes
and accessories. Just circle #54 to
get Grove Electronics free 1964 Cata-
log of Values.

Also see items 46 and 47.

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

SCHOOLS AND EDUCATIONAL

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

57. 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 training methods
make learning as close to being fun
as any school can make it.

58. Interested in ETV? Adler Elec-
tronics has a booklet describing edu-
cational television and this goes into
a depth study of ETV in all its rami-
fications. There’s a good science fair
project here for someone!

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

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

ORGANS

61. A compleie booklet and price
list giving you the inside data on
Schober Organs are yours for the ask-
ing.

AUTOMOTIVE

65. Want power plus for your aito?
New Transistorized Ignition adds 20%
more MPG. 3 to 5 times more spark
plug life. Lower maintenance cost.
Free catalog and instruction booxlet.

TEST EQUIPMENT

67. Get the most measurement
value per dollar.” That’s_ what clec-
tronic Measurements Corp. 3ays.

Looking through the catalogue they
send out, they very well mighi be
right!

TELEVISION

69. Interested in tackling a TV kit?
Arkay International, Inc. will send
you full literature (including a sche-
matic) of this truly educationa Kkit.
I’s used in many of the electronic
schools.

70. The first entry into the colcr-TV
market in kit form comes fron the
Heath Company. A do-it-youarself
money saver that all TV watchers
should know about.

71. The smallest television szt to
date is featured in this beautifui pre-
pared brochure from SONY Corp.
You’ll be amazed at the variety this
firm offers.

72. Get your 1964 catalog of Cisin’s
TV, radio, and hi-fi service tooks.
Bonus—TV tube substitution guide
and trouble-chaser chart is you:s for
the asking.

SLIDE RULE

75. Want to find rapid solutiens to
complicated math problems? Solve
interest and ratio, log and trig prob-
lems with 10-scale slide rule. Aisynco
will send complete information.

TOOLS

78. Learn about Xcelite’s line of
pliers and snips, specialized for radio,
TV and electronic work. Xzelite’s
hand tools offer many advzntages
worth looking into-—get bolletins
N464 and N664.

Radio-TV Experimenter, Dept. LL-722 F:

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

Please arrange to have the literature whose numbers |

have encircled sent to me as soon as possible. | am en- |

closing 25§ (no stamps) to

cover handling charges.

1 am a subscriber

Indicate total number
of booklets requested

2 3 4 5 6 7 8 9 10 11 12 13
Be 15 16 17 18 19 20 21 22 23 24 25 26
28 29 30 31 32 33 34 35 36 37 38 39
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WHITE'S

Volume 43, No. 1

An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a
Special Section on World-Wide Short-Wave Stations

HITE’S RADIO LOG was founded

by Charles DeWitt White in Provi-
dence, R.I. as an extension of his earlier
publishing activities which, in turn, were a
continuation of the business established by
his father: the publication of city directories,
street guides and municipal tax guides.

In the early days of broadcasting, the
compilation of a list of operating stations
and their frequencies was no simple task.
Prior to the Dill-White Radio Act of 1927,
if a feed merchant, auto dealer, barber or
undertaker wanted to advertise his wares or
services, he had only to select a frequency
and go on the air.

Nevertheless, Mr. White’s directory pub-
lishing experience had convinced him that he
could successfully assemble a radio log, and
in 1924 he justified his conviction with The
Rhode Island Radio Call Book, following
this shortly after with White's Triple List of
Radio Broadcasting Stations.

In 1927 the two publications were merged,
nationwide distribution was established and
in ensuing years related publications, such as

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 1964 by Science & Mechanics Pub-
lishing Co., a subsidiary of Davis Publications, Inc.,
505 Park Avenue, New York, New York 10022.
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Sponsored Radio Programs, Radio Announc-
er's Guide, Short-Wave Schedule Guide and
a special Canadian edition of White’s Radio
Log (which has had its title shortened to the
one it bears today), were also issued. The
Log reached a combined circulation of well
over 1,000,000 copies at one time.

The 1927 Fall-Winter issue of the Log
listed 701 U.S. Stations. Most powerful were
WEAF (now WNBC), N. Y., with 50,000
watts, KDKA, Pittsburgh, WGY, Schenec-
tady, and WJZ (now WABC), N. Y., each
with 30,000 watts; WGN-WLIB, Chicago,
with 15,000 watts; and Boston’s WBZ, also
with 15,000. Five stations listed (one a Jun-
ior High School in Norfolk, Va.) operated
on a mighty 5 watts.

In 1957, Mr. White, who was then 76
years old, died in his sleep. His heirs sold all
rights in and to the Log to the publisher of
SCIENCE & MEcHANICS and in January of
1958 the first edition of White’s Radio Log,
Vol. 35, No. 1, was published as a special
supplement to the Rap1o-TV EXPERIMENTER.

From 1958 to the end of 1961, the Log
was published in each semiannual issue of
RaDIO-TV EXPERIMENTER until the begin-
ning of 1962 when the magazine was pub-
lished quarterly. Beginning with the Feb-
ruary/March 1964 issue, Rap1o-TV EXPERI-
MENTER has been published bi-monthly.

With six issues a year hitting the news-

RAp10-TV EXPERIMENTER
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stands throughout the United States, Canada
and many other countries, it was necessary
that White’s Radio Log undergo its first maj-
or format change in over two decades. In-
creased listings due to the growth of VHF
and UHF television and FM broadcasting
have made it an almost impossible task to
present the complete Log every two months
with the listing accuracy demanded by the
users. Add to these listings, stations located
in Canada, Mexico and West Indies, and you
can begin to imagine the enormous task it is
to assemble White's Radio Log. To further
increase the scope of the Log, the Short-
Wave Section has been revised, and the sta-
tion listings increased in scope and number.
Complete details on the Short-Wave Section
appear immediately before that section.

In this issue of White’s Radio Log, over
4,500 United States and Canadian AM
broadcast stations, and 800 television sta-
tions are listed, not to mention the com-
pletely revised shortwave station list. Errors
will appear in spite of our constant check-
ing. In fact, some listings are incomplete
as we go to press because information from
the FCC was lacking. If you spot an error
or know of information we are lacking,
please write giving complete data: station
call sign, location, frequency, power, day-
time or 24-hour operation. Write to Editor,
White's Radio Log, Radio-TV Experiment-
er, 505 Park Avenue, New York, New York
10022.

In this issue of White’s Radio Log we
have included the following listings: U.S.
AM Stations by Frequency, Canadian AM

Stations by Frequency, U.S. Commercial
Television Stations by States, U.S. Educa-
tional Television Stations by States, Canadi-
an Television Stations by Cities, FM Stereo
Stations, and the World-Wide Short-Wave
Stations.

In our next issue, April/May, 1965, the
Log will contain 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,
Mexican and Cuban AM Stations by Loca-
tion, and the expanded Short-Wave Section.
The short-wave listings will always be com-
pletely revised in each issue of White’s Radio
Log to insure 100 per cent up-to-date infor-
mation leaving nothing to chance.

In the June/July 1965 issue of Rapio-
TV EXPERIMENTER, the Log will contain the
following listings: U.S. AM Stations by Call
Letters, U.S. FM Stations by Call Letters,
Canadian AM Stations by Call Letters, Can-
adian FM Stations by Call Letters, and the
expanded Short-Wave Section.

Therefore, in any three consecutive 1964
or 1965 issues of Rap1o-TV EXPERIMENTER,
you will have a complete cross-refzrence
listings of White's Radio Log that is always
up-to-date. The three consecutive issues are
a complete volume of White’s Radi» Log
that offers up to the minute listings that can
not be offered in any other magazine or
book. If you are a broadcast band DX’er,
FM station logger, like to photograph dis-
tant TV test patterns, or tune the short-wave
bands, you will find the new White’s Radio
Log format an unbeatable reference. n

QUICK REFERENCE INDEX

U.S. AM Stations by Frequency.................108
Canadian AM Stations by Frequeney............118
U.S. Commercial Television Stations by States....120
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WHITE'S

RADIO

EOG

Ke. Wave Length

540—555.5

KVIP Redding, Calif.
KFMB San Diego, Calif.
WGTO Cypress Gardens,
Florida
WDAK Columbus, Ga.
KBRV Soda Springs, Idaho
KWMT Ft, Dodge, lowa
KNOE Monroe, La,
WDMYV Pocomoke City, md.
WBIC Islip, N.Y.
WETC Wendell-Zebulon,

N.
WARO Canonsburg, Pa.
WYNN Florence, S.C.
WDXN Clarksville, Tenn,
WRIC Richlands, Va,
WYLO Jackson, Wis,

550—545.1

KENI Anchorage, Alaska
KOY Phoenix, Ariz.
KAFY Bakersfield, Calif.
KRAI Craig, Colo.

AYR Orange Park, Fla.
GA Gajnesville, Ga.
V1 Wailuku, Hawaii
RM Concordia, Kansas
Bl Columbus, Miss,
D St. Louis, Mo,

OW Butte, Mont.

R Buffalo, N.Y.

M Statesville, N.C.
R Bismarck, N.Dak.
RC Cincinnati, Ohio
C Corvallis, Oreg.
LM Bloomsburg, Pa.
AB Ponce, P.R.
WXTR Pawtucket, R.l,
KCRS Midland, Tex.
KTSA San Antonio, Tex.
WDEV Waterbury, Vt,
WSVA Harrisonburg, Va,
KARI Blaine, wash.
WSAU Wausau, Wis,

560—535.4

WOOF Dothan, Ala.
KYUM Yuma, Ariz.
KSFO San Fran., Calif.
KLZ Denver, Colo.

QAM Miami, Fla.

IND Chicago. [Il.
K Middieshoro, Ky.
N Portland, Maine
B Frostburg, Md.

N Springfield, Mass.
E Monroe, Mich.
C Duluth, Minn,
Springfield, Mo,
Great Falls, Mont.
Elizabeth City, N.C.
L Philadelphia, Pa.
Columbia, S.C.
Q Memphis, Tenn.
1 Beaumont, Tex.
Q Wenatchee, Wash,
WILS Beckley, W.Va.

570—526.0

WAAX Gadsden, Ala.
KCNO Alturas, Calif,
KLAC Los Angeles, Calif.
WGMS Washington, D.C,
WACL Waycross, Ga.
WIKYB Paducah, Ky.
WVMI Biloxi, Miss.
KGRT Las Cruces, N.Mex.
WMCA New York, N.Y.
WSYR Syracuse. N.Y.
WWNC Asheville, N.C.
WLLE Raleigh. N.C.
Ohio
ak.
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WKBN Youngstown,
WNAX Yankton, S.Dak
WFAA Dallas, Tex.

WBAP Ft. Worth, Tex.

108

W.P.

50000
5000

U.S. AM Stations by Frequency

U. S. stations listed alphabetically by states within groups. Abbreviations: Kc., trequency in
kilocycles; W.P., watt power; d—operates daytime only. Wave length is given in meters.

Ke. Wave Length W.P. | Ke. Wave Length W.P.
KLUB Salt Lake City, Utah 5000 | WMEL Pensacola, Fla, 500d
KVI Seattle, Wash. 5000 | WCEH Hawkinsville, Ga, 500d
WMAM Marinette, Wis, 5000 KUAl\JIg AqanaIi GlllxamK Iggg
WR Russellville, Ky. 5
580—516.9 KDAL Duiuth, Minn, 5000
A ity, Mo,
WABT Tuskegee, Ala, 5004 | |(oYM Havrs Mont 1000
KTAN_ Tucson, Ariz. 5000 | KCSR Chadron, Nebr. 1000d
KMJ Fresno, Calif. 000\ wGIR Manchester, N.H. 5000
KUBC Montrose, Colo, 5000 gM Albuquerque, N.Mex. 5000
WDBO Orlando, Fla, 5000 | wAYS Charlotte., N.C. 500
WGAC Augusta, Ga, 50001 wTVN Columbus. Ohio 500
KFXD Nampa. Idaho 5000 [ wip_ Philadelphia. Pa. 5000
WILL Urbana, 11l 000d | (LT Houston, Tex. 5000
KSAC Manhattan, Kans, 000 | KVNU Logan, Utah 5000
WIBW Topeka, Kans. §000 | wSLS Roanoke, Va, 5000
KALB Alexandria. La. 5000 ' wHPL Winchester, Va, 500
WTAG Worcester, Mass. 5000 | KEPR Kennevick-Richiand.
WELOQO Tupelo, Miss, 1000 Pasco, Wash. 5000
KANA Anaconda, Mont, 1000
WAGHR Lumbertan. N.C. 200 620-—483.6
w shland, Oreg. B A
i KTAR Phoenix, Ariz., 5000
WHAG Sanoprs: Pa o 20001 (NGS Hanford, Calif. 1000
KOBH Hot Springs, S.Dak. 5004 | KWSD Mt, Shasta, cCalif. (000d
WRKH Rockwood, Tenn, 1000d | KSTR Grand Junction, Colo, 5000d
KDAV Lubbock, Tex. 500d | WSUN St. Petersburg, Fla. 5000
g N WTRP LaGrange, Ga, 1000d
WLES Lawrencevilie, Va, 500d KWAL Wallaco, 1daf 1000
WCHS Charieston, W.va. 5000 KWAL Wall: City. Jowa 1000
WKTY LaCrosse, Wis, 000 WTMT Louisville, Ky. 5%?]3
— WLBZ Bangor, Maine 5
590—508.2 WJDX Jackson, Miss. 5000
KHAR Anchorage, Alaska WVNJ Newark, N.J. 5000
WRAG Carroliton, Ala. 1000d | wWHEN Syracuse, N.Y, 5000
KBHS Hot Springs, Ark. 5000d | wpNC Durham, N.C. 5000
KF XM San Bernarding, Cal. 1000\ KGW Portland, Ore 5000
KTHO Tahoe Valley, Calif. 1000d | wHIB Greensburg, Pa. 1000
KCSJ Pueble, Colo. 1000 | wCAY Cayee, S.C. 500d
WDLP Panama City, Fla. 1000 | wATE Knoxville, Tenn. 5000
WPLO Atlanta, Ga, 000 | KWFT Wichita Falls, Tex. 5000
KGMB Honolulu, Hawaii 5000 | WVMT Burlington, Vt. 5000
KID lIdaho Falis, Idaho 5000 | WWNR Beckley, W.Va, 1000
WBE} rlotzd I::ver.Klll. logg WTM$ Milwaukee, wls. 5000
wv exington, Ky.
WEEI Boston, Mass, 5000 | 630—475.9
WEED diatlamazee, Mich. 5000\ \avu Albertvilie, Ala. 10004
WOW Omaha, Nebr, 5000 | WIDB Thomasville, Ala,  1000d
WROW Aibany, N.Y. 5000 | KINO Juneau, Alaska 1000
WGTM Wilson, N.C. 5000 | KVYMA Magnolia, Ark 1000d
KUGN Eugene, Oreg. 5000 | KIDD Monterey, Calif, 1000
Scranton, Pa, 5000 | KHOW Denver, Colo. 5000
WQRB"Q Uniontown, Pa. 1000 | WMAL washington, D.C, 5000
KTBC Austin, Tex. 5000 | WSAV Savannah, Ga. 5000
K8UB Cedar City, Utah 1000 | WNEG Toccoa, Ga. 900d
NS WO L
'"’;9"'7 ashe KTIB Thibodaux, Ls. s00d
- 99, w ronwood, Mich.
600 KDWB So. St. Paul, Minn. 5000
WIRB Enterprise, Ala, 1000 | K X0K St. Louis. Mo. 5000
KCLS Flagstafl, Ariz. 5000 | KGvwW Belgrade, Mont.  1000d
KVCV Redding, Calif. 1000 KOH Reno, Nev. 5000
KOGO San Diego, Callf. 5000 KLEA Lovington, N.Mex.  500d
KZIX Ft. Coliins, Colo.  1000d | y[RE Hickory, N.C. 1000d
WICC Bridgeport, Conn. 5000 | WM FD wllminntn'n N.C 100
WPDQ Jacksonville, Fia. 5000 | 'wRo Coquille, Oreg. ~  5000d
WMT Cedar Rapids, lowa 5000 WEJL Scranton, Pa 500d
WWOM New Orleans, La. 00d |\ KYN San Juan, P.R 5000
WFST Caribou, Maine §000d | wERD Providence Rl 5000
WCAOQO Baitimore, Md. 5000 KGF X Pierre, S. Dak. 200d
WLST Escanaba, Mich, 1000d | K MAC San Antonio, Tex. 5000
WTAG Flint, Mich. 1000 | KsXX Salt Lake City, Utah (000d
Weve alispell, Mont, (000 | KGDN Edmunds, Wash,  5000d
wssfg }Ninston-Sal&ml.) N.C. sggg KZUN Opportunity, Wash.  500d
K amestown, N.D. e
WFRBM Coudersport, Pa, 1000d 640—468.5
WAEL Mayaguez, P.R. 1000 | KFI Los Angeles, Calif. 50000
WREC Memphis, Tenn, 5000 | WOI Ames, lowa 5000d
KROD EI Paso, Tex. 5000 | WHLO Akron, Ohlo 1000
KERB Kermit, Tex. 1000d | WNAD Norman, Okla, 1000d
KTBB Tyler, Tex. 1000 650—461.3
610—491.5 KORL Honolulu, Hawall 10000
WSGN Birmingham, Ala. 5000 | WSM Nashville, Tenn. 50000
ﬁi‘\\lt Eail‘ba;lks. AI?:h 5000 | KIKK Pasadena, Texas 250
ancaster, Calif, 1000
KFRC San Francisca. Calif. 5000 | 660—454.3
WTOR Torrington, Conn. 1000d | KOWH Omaha, Neb.
wI0OD Miami, Fla. 5000 'WNBC New York, N.Y. 50000

WwWWW.americanradiohistorv.com

Ke. Wave Length W.P.
WESC Greenville, S.C, 18000d
KSKY Dallas, Tex. 1000
670—447.5

WMAQ Chicago, I, 50000
680—440.9

KNBR San Fran., Calif. 50000
WPIN St. Petersburg, Fla. 1000d
WCTT Corbin, Ky. 1000
WCBM Baltimore, md. 10000
WNAC Boston, Mass. 50000
WDBC Escanaba, Mich. 10000
KFEQ St. Joseph, Mo. 5000
WINR Binghamton, N.Y. 1000
WRVM Rochester, N.Y. 250d
WPTF Raleigh, N.C. 50000

WISR Butler, Pa. 250d

WAPA San Juan, P,Rico. 10000
WMPS Memphis, Tenn. 10000
KBAT San Antonio, Tex. 50000
KOMW Omak. Wash, 1000d
WCAW Charleston, W.Va, 10000
690—434.5

WVOK Birmingham. Ala. 50000d
KEOS Flagstafi, Ariz. 1000
KEVT Tucson. Ariz. 250d
KBBA Benton, Ark. 250d
KAPj Pueblo, Colo. 250d
WADS Ansonia, Conn. 500d
WAPE Jacksonville, Fla, 50000
KULA Honolulu, Hawaii 10000
KBLI Blackfoot, Idaho 1000d
KGGF Coffeyville, iCans. (0000
WTIX New Orleans, 500

KTCR Minneapolis, Minn. 500

ICSTL St. Louis, Mo. 1000d
KEYR Terrytown, Nebr. 1000d
ICRCO Prineville, Oreg. 1000d
WXUR Media, Pa, 500
KUSD vermillion. S.Dak.  {000d
KHEY E! Paso, Tex. 10000
KPET Lamesa, Tex 250
KZEY Tyler, Tex. 1000

WCYB Bristol, Va, 10000d
WNNT Warsaw, Va. 250d
WELD Fisher, W.Va, 500d
700—428.3

WLW Cinclnnati, Ohlo 50000
710—422.3

WIKRG Mobile, Ala. 1000
IKMPC Los Angeles, Calif. 50000
KBTR Denver, Colo. 5000
WGBS Miami, Fia. 50000
WROM Rome, Ga. 000d
KEEL Shreveport, La. 50000
WHB Kansas City, Mo. 10000
WOR New York. N.Y. 50000
DZRH Manila, P.I 0000
WKIB Mavaguez. P.Rico 1000
WTPR Paris, Tenn. 250d
KGNC Amarillo, Tex. 10000
KURV Edinburg, Tex. 250
KIRO Seattle, Wash, 50000
WDSM Superior, Wis. 5000
720—416.4

WGN Chicago, 111, 50000
730—410.7

WIMW Athens, Ala. 1000
KFQD Anchorage, Alaska (0000
KSUD w. Memphis, Ark. 50

WLOR Thomasville, Ga. 1000d
KLOE Goodland, Kans. 1000d
WFMW Madisonville, Ky 500
WMTC van Cleve, Ky, 1000d
KTRY Bastrop, La, 250d
WARB Covington, La, 250d
WITO Bath, Maine 1000d
WACE Chicopee, Mass. 5000d
KWRE Warrenton, Mo. 1000d
KWOA Waorthington. Minn. 1000d
KKURL Billings, Mont. 500d
KVOD Albuquerque. N, Mex. 1000d
WDOS Oneonta, N.Y. 1000d
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Ke. Wave Length W.P. | Ke. Wave Length W.P.
WFMC Goldsboro, N.C. 1000d| WSIG Mount Jackson, Va,  1000d
WOHS Shelby, N.C. 00d| WTAR Norfolk, va, 5000
WMGS Bowling Green, Ohio I000d KGMi Bellingham, Wash. 5000
KBOY Medford, Oreg. 1000d | KNEW Spokane, Wash. 5000
WNAKPNantt:iWKi?' Pa, 1000d | WEAQ Eau Claire, Wis. 5000
WPIT Pittsburgh, Pa. 5000d
WPAL Charleston, S.C. 10004 800—374.8
enoir, Tenn, |
PN Grand Prairie, Tex.  500d | WOy Becatur: Ala. o 19004
KSYN Ogden, Utah 1000d] 1\ NY Juneau, Alaska 500
WPIK Alexandria, Va. 5000d | ¢ AGH Grossett, Ark. 250d
WMNA Grotna, va. 1000d | KyoM Morriiton, Ark. 250d
KULE Ephrata, Wash. 1000d | KyZZ Bakersfield, Calif. 250d
WXMT Merrill, Wis. 1000d | kpaD Weed, Calif. M 1000d
—_ KBRN Brighten, Colo. 500d
740—405.2 WLAD Danbury, Conn. 250d
WBAM Montgomery, Ala. 50000d | wsyUZ Palatka. Fla. 1000d
KUEQ Phoenix, Ariz. 1000d | wjAT Swainsboroe, Ga. 1000d
KGLM Avalon, Calif. 10000d| wKZ| Casey, Il 250d
KCBS San Francisco, Calif. 50000 KXIC lowa City. lowa 1000d
IKSSS Colo, Springs, Colo. 1000 | wBO K New Orleans, La. 1000d
KVFC Cortez, Colo. 1000d | wCCM Lawrence, Mass. 1000d
WESG Boca Raton, Fla. 1000 [ |« RE| Farmington, Mo. 1000d
WKMK Blountston, Fla. 1000d [« DBM Dillon. Mont 1000d
WKIS Orlando, Fla. 5000 w DN Camden, N.J, 1000d
KYME Boise, Idaho 500 KIEM Okia Gity, Okla 250d
WVLN Oiney, 1. 1000d| KppQ Portland, Oreg.  1000d
KBOE Qskaloosa, lowa 250d | WA Cnambersburg, Pa. 10004
WNOP Newport, Ky. 1000d) wpsc Dillen, S.C 1000d
WTAQ Cambridge, Mass. 250d | wEAB Greer, S.C. 250d
KPBM Carisbad, N.Mex,  1000d| wpEY Sweetwater, Tenn. 19004
WGSM Huntington, N.Y. 5000d| 5 pp Dumas. Tex. 250d
WMBL Morehead City, N.C. 1000d| gyl Brigham City, Utah 250d
WPAQ Mount Airy, N.C. 10000d| wsSVS Crews, Va. 5000
Ay, (i §o000| wKEE Huntington, W.Va. 5000d
V“V,'BACWS‘,’; Juar}.l ’;‘%‘w :3333 WDOUX Waupaca, Wis. 5000d
arnwell, S.C. —
WIRJ Humbolt. Tenn. 250d 81 370.2
wJI1G Tullahoma, Tenn. 250d | KGO San Franclseo, Callf. 50000
KTRH Houston, Tex. 50000| WIGO_Indianapolis, Ind. 2500d
KCMC Texarkana, Tex. 1000 WY RE Annapolis, Md. 250d
WBC| Williamsburg, Va.  500d ‘l:,%rgosl;ansag glty-NNv- ggggg
chenectady, N.Y.
750—399.8 WKBC N.Will'blesboro.NNéC. :gggg
wSB Atlanta, Ga. 50000 | WCEC Rocky Mount, N.C.
WBMD Baltimore, Md. 1000d | WEDO McKeesport, Pa. 1000d
KMMJ Grand Island, Neb, 10000d| WKVM San Juan, P.R. 25000
WSH EOBDPnrtsmnuth. N.H. loogu WMTS Murfreesboro, Tenn, 5000d
KSE urant. Okla. 250d
b P O, |l e,
WPDX Clarksburg, a, WAIT Chicago, (1l 5000d
WHA Madison, Wis. 5000d | WiKY Evansuvglle. Ind. gggd
L WOSU Columbus. Ohio 5000d
760—394.5 R WFAA Dallas, Tex. 5000
\':I(J;H [l-)lotnnl_ntjlu.Mlii::‘wall ;gggg WBAP Ft. Worth, Tex. 50000
etroit, cn.
WCPS Tarboro, N.C. 1o00d | 830—361.2
WORA Mayaguez, P.R. 5000] k1K1 Honolulu, Hawall 250
770—389.4 o I a i S
KUOM Minneapolis, Minn, 5000d | KBOA Kennett, Mo. 1000d
WCAL Northfield, Minn.  5000d | wNYC New York, N.Y. 1000
WEW St. Louis. Mo. 1000d
‘lzg%CAlzuuuevrau:. h'l‘.gex. 58033 840—356.9
ew York, N. 500
* WTUF Moblle, Ala, 10100d
(R EL, LA 1000\ Waym New Britain, Cann. 1000d
780—384.4 WHAS Louisville. Ky, 50000
v“BAB(;“ NChficlakWh |h". ?gggg WVoPO Stroudsburg, Pa. 250d
orfolk, 00, s,
wCKB Dunn, N.C. 1000d 85 352',7
WBBO Forest City, N.C.  1000d | WYDE Birmin@ham, Ala. 10000
KSPl Stillwater. Okla. 250d | KICY Nome, Alaska 5000
AVA Arlington, Va. 1000d | KOA Denver, Colo. 50000
WRUF Gainesville, Fla. 5000
790—379.5 WEAT W. Palm Beach. Fla. 1000
WTUG Tuscaloosa, Ala,  sood | &0, Hifo, Haweil ooy
KCAM Glennallen, Alaska 5000 | wKBZ Muskegon Mich. 1000
KCEE Tueson, Ariz, 5000d | 'ry o Clayton, Mo. 5000
KOSY Texarkana, Ark. 1000 | wK1X Raieigh, N.C 10000
KDAN Eureka, Calif. 5000d | wiw Cleveland, Ohio 10000
KABC Los Angeles, Callf. 5000| wJAC Johnstown, Pa. §0000
WLBE Leesburg, Fla. 5000 | wEEU Reading, Pa. 1000
WFUN Miami Beach, Fla. 5000\ waABA Aquadilia, P.R. 500
N Lanta. e 5000/ wRAP Norfolk, Va. 5000
w a.
}I(VG Ré |€'a'|r . G ) Iog?]d KTAC Tatoma, Wash, 1000
EK ealakekua, Hawaii 1000 —_
KEST Boise. idaho 1000d 860—348.6
WRMS Beardstown, i, 500d | WHRT Hartselle, Ala. 250d
KXXX Colby, Kans. 5000d | WAMI Opp, Ala. 1000d
WAKY Louisville, Ky. 5000 | KIFN Phoenix, Arlz. 1000d
WRUM Rumford. Me. 1000d | KOSE Osceola, Ark. 1000d
WSGW Saginaw, Mich, 5000 | KWRF Warren, Ark. 250d
WSJC Magee, Miss. 1000d| KTRB Modesto. Callf. 10000
KGHL Billings, Mont. 5000 | WOWW Naugatuck, Conn,  250d
WWNY Watertown, N.Y. 1000 WAZE Clearwater, Fila. 500d
WLSV Wellsville. N.Y. 1000d | WK KO Cocoa, Fla. 1000d
WTNC Thomasville, N.C.  1000d | WERD Atlanta, Ga. 1000
KXGO Fargo, N, Dak. 5000 | WDMG Douglas, Ga. 5000d
KWIL Atbany. Oreg. 1000 | WMRI Marion, Ind. 250d
WAEB Allentown, Pa. 5000} KWPC Muscatine, lowa 250d
WPIC Sharon, Pa. 1000d | KOAM Pittsburg, Kans. 10000
WEAN Providence. R.1, 5000 | WSON Henderson, Ky. 500d
WWBD Bamberg. S.C. 1000d | WAYE Dundalk, Md, 1000d
WETB Johnson City, Tenn. 1000d | WSBS Gt. Barrington, Mass. 250d
WMC  Memphis. Tenn, 5000 KNUJ) New Ulm. Minn, 1000d
KTHT Houston, Tex, 5000 | WMAG Forest. Miss. 500d
KFYO Lubbock, Tex. 5000 KARS Belen, N. Mex. 250d
KUTA Blanding, Utah 1000d | WFMO Fairmont. N.C. 1000d

FEBRUARY, 1965

Ke. Wave Length

WSTH Taylorsville, N. C.
KSHA Medford, Oreg.
WAMO Pittsburgh, Pa.
WTEL Philadelphia, Pa.
WLBG Laurens, S.C.
WIVK Knoxville, Tenn.
KFST Ft, Stockton, Tex.
KPAN Hereford, Tex.
KSFA Nacogdoches, Tex.

d
0| KONO 8an Antonlo, Tex.

KWHO Salt Lake cny,

WEVA Emporia, Va.
WOAY Oak Hill, W.Va.
WFOX Milwaukee, Wis.

870—344.6

KIEV Glendale, Calif.
KAIM Honolulu, Hawaii
WWL New Orleans, La.
WIKAR E. Lansing, Mich.
WHCU Ithaca. N.Y,
WGTL Kannapolis, N.C.
WHOA San Juan, P.R.
KJIM Ft. Worth,
WFLO Farmville, Va,

880—340.7

WCBS New York, N.Y,
WRRZ Clinton, N.C.
WRFD Worthington, Ohio

4|890—336.9

WLS Chicago, 1.
WHNC Henderson, N.C.
KBYE Okia. City, Okla,

900—333.1

WATV Birmingham, Ala.
WGOK Mobile, Ala.
WOZK Ozark, Ala

KPRB Falrbanks. "Alaska
KHOZ Harrison, Ark.
KBIF Fresno, Calif.
KGRB West Covina, Cal.
WIWL Georgetown, Del.
WSWN Belle Glade, Fla.
WMOP Ocala, Fla.
WCGA Calhoun. Ga.
WCRY Macon, Ga,
WEAS Savannah, Ga,
KTEE Idahe Falls, Ida,

KSIR Wiechita, Kan.
WKYW Louisville, Ky.

G
J

WOTW Nashau, N.
WBRY Boonville, N.Y.

W KAJ Saratoga Springs,
N.Y

AYN Rockingham, N.C.
IAM Williamston, N.C.
Dak.
NS Canton, Ohio
RO Fremont. Ohio
PA Clearfield, Pa.
LN Philadelphia, Pa,
VvV Knoxville, Tenn.
R Lebanon, Tenn,
LT Atlanta, Tex.
0 Conroe, Tex.
LD Floydada. Tex.
Lw Hamilton, Tex.
DY Bassett, Va.
WAFC Staunton, Va,
KUEN Wenatches, Wash.
WATK Antigo, Wis.

910—329.5

wDVC Dadeville, Ala.
KPHO Phoenix. Ariz.
LCN Blytheville, Ark.
AMD Camden, Ark,
DEO E! Cajon. Calif.
EWB

OXR

Qakland, Calif.
POF nr. Denver, Colo.

izxzziiiiii*ii
;:-no-no;
B z
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=
e

[=lxdur Pl
©

Oxnard, Cal.

PLA Plant City, Fla.
GAF Valdosta, Ga.
BGN Caidwell, Ida.
AKO Lawrenceville, (I,
SUI lowa City, lowa

S| Salina, Kan.

LCS Baton Rouge, La.
AB! Bangor, Maine
FDF Flint, Mich,
WCOC Meridian, Miss.
KOYN Billings. Mont.
KYSS Missoula, Mont.
KBIM Roswell. N.Mex.
WLAS Jacksonville, N.C.
KCJB Minot, N.Dak.
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HAY New Britain, Conn.

W.P. | Ke. Wave Length W.P,
250d | WBRJ Marietta, 0,
1000d | WPFB Middletown, Ohis 1000
1000d | KGLC Miami, Okla, 1000
10000d | KURY Brookings, Oreg. 1000d
1000d | WAVL Apollo, Pa, 000d
1000d | WGBi Scranton. Pa. 1000
Bielwsms el e, T
250d once,
1000d | WNCG NorthChnrleston S.C. 500d
5000 WORD Spartanburg. S.C. 5000d
WJCW Johnson City, Tenn, 5000
1000d | WEPG S. Pittsburgh, Tenn, 500d
1000d | KNAF Fredericksburg, Tex. 1000d
10000d | KRIO McAllen, Tex. 5000
250d| KRRV Sherman Tex. 1000
KALL Salt Lake City, Utah 5000
WVTR White River Junction,
Verinont 1000d
250d | wRNL Richmond, Va. 5000
5000| WHYE Roanoke, Va. 1000d
50000\ KORD Pasco, Wash. 1000d
5000d [ KIX| Seattle. Wash. 1000
000d| KISN Vancouver, Wash. 1000
1000d | WHSM Hayward, Wis. 5000d
5205% WDOR Sturgeon Bay, Wis. 1000d
10004} 920—325.9
WCTA Adalusia, Ala. 5000
50000| WWWR Russellville. Afa. 1000d
KARK Little Rock, Ark. 5000
1000d
5000d| KLOC Ceres, Calif. ~ ~  500d
KDES Palm Springs, Calif. 1000d
KVEC San Luis Obispo, Cal. 1000
KREX Grd. Junction, Golo. 5000
50000 KLMR Lamar, Colo. 000
1000d | WMEG Eau Gallie, Fla, 1000d
1000d | WGST Atlanta, Ga. 5000
WVOH Hazelhurst, Ga. 500wd
WGNU Granite City, i1l 500d
WMOK Metropolis. 11, 1000d
1000d| wBAA W, Lafayette. Ind. 5000
1000d | KFNF Shenandoah, la. 1000d
000d | wTCW Whitesburg, Ky, 5000d
10000} wpox Bogalusa, La. 1000d
1900d, KTOC Jonesboro, La. 1000d
250d WPTX Lexington Pk., Md 500d
WMPL Hancock, Mich. 1000d
5000d | W p L Faribaull, Minn 1000
1000d| KWAD Wadena, Minn. 1000
1000d KRAM Las Vegas, Nev. 1000
2504 KOLO Reno, Nev 1000
KQEOQ Albuauerqua. M.Mex. 1000
5000  WTTM Trenton. N.J. 000
250d WHKRT Corttand, N.Y, 1000
1000d WGHRQ Kingston, N. 5000d
000d WIRD Lake Placid, N.Y, 1000
50 wWBBB Burlington, N.C. 5000d
,230 | WMN1 Cotumbus, Ohio 1000
000d KGAL Lebanon. Oreg. 1000
10004 WKVA Lewistown, Pa. 1000
1000d WJAR Providence., R.I. 5000
0004 WTND Orangeburg. S.C. 1000d
1000d KEZU Rapid Gity, S.Dak, 1000d
WLV Livingston, Tenn. 100ad
J0084| KELP El Paso, Tex. 1000
KECK Odessa, Tex. 1000
250d KTLW Texas City, Tex. 1000d
1000d | 1SN Qooicane, "Wakh, 3000
:gggg WMMN galrmo'nt. W.Va. 5000
500 WOKY Milwaukee, Wis. 5000
500d
ro00d| 930—322.4
1000d | WETO Gadsden. Ala. 10004
5004 | KTKN Ketchikan, Alaska 100
10000 | KRBT Ptiay, ‘Avre.  loood
0d KT Los Angeles, Calit. 000
aradise, Calif, 500d
25ed KIUP Durango,” Cols. 5000
ilford, Del. 500d
1008 | WHAN Haines City, Fla. 1000
250d V“V’{(%(XY Jsas:ksont\nlle':.I Fla. 5838
arasota, a. 1
WMGR_ Bainbridge, Ga, 5000
KSEi Pocatello, Idaho 5000
500d | WTAD Quincy, 111, 5000
5000 | WHON Centerville, Ind. 500d
5000d | WKCT Bowling Green, Ky. 1000
5000 | WFMD Frederick, Md, 5000
1000 | WREB Holyoke, Mass. 00d
5000 | WBCK Battle Creek, Mich. 5000
5000 KKIN Aitkin, Minn. 1000d
5000 | WSLI Jackson, Miss, 000
5000 KWOC Poplar Bluff. Mo. 5000
1000d | KOFI1 Kalispell, Mont. 1000
5000 KOGA Ogallala, Nebr, 500d
1000d | WSOC Charlotts, N.C. 000
500d | WITN Washingten, N.C. 5000
googg w’V’INTHPR:chester N.H. 50500%d
aterson, o
1000 WBEN Buffalo, N.Y. 5000
5000 | WEOL Elyria. Ohio 1000
5000 WKY Oklahoma City, Okla. 5000
5000 KAG1 Grants Pass, Qreg, 000
i000d | WCNR Bloomsburg. Pa. 1000d
1000d | KSDN Aberdeen, S.D. 1000
5000d | WSEV Sevierville, Tenn, 5000d
5000d ;| KDET Center, Tex. 1000d
1000! KITE San Antonio, Tex. 5000
109
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WSPA Spartanburg, S.C. 5000
KWAT Watertown. S.Dak. 1000
WAGG Franklin, Tenn. 1000d
KDSX Denison-Sherman, Tex. 500
KPRC Houston, Tex. 5000
KSEL Lubbock, Tex. 5000
WXG! Richmond, Va. 5000d
KMER Kemmerer, Wash, 1000
KJR Seattle, Wash. 5000
WERL Eagle River, Wis. 1000d
WKAZ Charleston, W.Va. 5000
WHKTS Sheboygan, Wis. 500d
KMER, Kemmerer, Wyo, 1000
960—312.3

WBRC Birmingham, Ala. 5000
WMOZ Mobile, Ala, 1000
WCVQ Kodiak, Alaska 250
KOOL Phoenix. i 000
KAVR Apple Valiley, Calif. 5000d
KNEZ Lompoe, Cali 500
KABL Oakland, Calif. 5000
WEL! New Haven, Conn. 5000
WGRO Lake City, Fla, 500d
WICM Scbring, Fla, 1oood
WIAZ Albany. Ga, 5000
WRFC Athens, Ga. 5000
KSRA Salmon, Idaho 1000d
WDLM E. Moline, HIl. 1000d
WSBT South Bend. Ind. 5000
KMA Shenandoah, lowa 5000
WPRT Prestonsburg, Ky,  5000d
KROF Abbeville, La, 1000d
WBOC Sailsbury, Md. 5000

110

WHITE'S Ke. Wave Length
WFGM Fitchburg, Mass.
WHAK Rogers City, Mich,
KLTF Littie Falls, Minn.
WABG Greenwood, Miss.
KFVS Cape Girardeau, Mo,
KFLN Baker, Mont.
KKNEB Scottsbluff, Nebr.
KWYKKRFarannmn, N.Mex.
KR! oswell, N, Mex.
Ke.  Wave Length  W.P.| wEAV Plattsburg, N.Y,
) WAAK Dallas, N.C,
KENY Bellingham.Ferndale, WFTC Kinston, %.c.
., Wash. 1000d | WwST Wooster, Ohio
WSAZ Huntington, W.Va, 5000 KGWA Enid, Okla.
KROE Sheridan, Wyo. 1000d | KLAD Klamath Falls, Oreg.
WLBL Auburndate, Wis, 5000d ‘\;vv:g’l; '(‘{arlisla, Pa.
ane, Pa,
940—319.0 WATS Sayre, Pa.
s B Beaufort, S.C.
KHOS Tucson, Ariz. 250 | wBMC McMinnville, Tenn.
KFRE Fresno, Calif, 50000 KIMP Mt. Pleasant, Tex.
WINE Brookfield, Conn. 1000d KGKL San Angelo 'Tex'
RS LI, TRES 90001 ikovo Prove, Utah
WG (e O 50000 |WDBJ Roanoke. V
WMIX Waipahu. Hawail 10000 | )0 grofioke: Va.
: , Vernon, 11i, 5000d ,» Wash,
K104 Des’ Moines,' lova 0000 ;";oc” Shawano, Wis.
elbyville, Ky. — R
WYLD New Orleans, La. 100 309_‘
WIJOR South Haven, Mich, 1000d| WERH Hamilton, Ala.
Sl oo e sont wrgn, T A
urora, Mo, . 5
KVSH Valentine, Nebr. 5000d | (\NEA Jonesboro, Ark.
WFNC Fayetteville, N.C, 10000| KBIS Bakersfield, Callf,
WCND Shelbyvilie, N.Y. 250d | KCHV Coachella, Calif.
WCIT Lima, Qhio 250d | KBEE Modesto, Calif,
KGRL Bend, Oreg. 1000d | KFEL Pueblo, Colo,
WESA Charleroi, Pa. 250d| WFLA Tampa, Fla.
WGRP Greenvilie, Pa, 1000d | WIIN Atlanta, Ga.
WIPR San Juan, P.R. 10000 | WVOP Vidalia, Ga.
KIXZ Amarilio. Tex. 5000 KHBC Hlio, Hawait
KTON Belton, Tex, 000d | KAYT Rupert, {daho
KATQ Texarkana, Tex. 1000d | WMAY Springfietd, 1.
WNRG Grundy, Va. 5000d WAVLE ll.nmsvnl'le. Ky.
KQOT Yakima. Wash, . 250d \'A(ISCYSH A ex‘x:ndrla. La.
WFAW Ft. Atkinson, Wis. 250 wAMDPAolrn:dnede'n M“::jno
950—315.6 ijAsg lSohuthbgidue. M:ss.
WRMA Montgomery, Ala. }000d shpeming, Mich.
KIBH Seward, Alaska 1000| WKHM Jackson, Mich.
KXJK Forrest City, Ark, 5000d KoK Blilll'n's Mont
Kadh £L Smith, Ark. 1000 | i)LT No. Platte, Nebr
KAH!I Auburn, Calif. 5000d | s e L':s V: at Now
KIMN Denver, Colo, 5000\ WiRZ Nowark N.J. '
WLOF Orlando, Fla. 5000 KDCE Espanof: F\I'M
WGTA Summerville, Ga, d| VEBR SP ‘ia-N-y .
WGOV Valdosta, Ga, 5000 WEBR guﬁa_g’-‘ Ny
KBO! Boise, ldaho 5000 | FRES Aok Ne
KLER Orofino, 1daho 000d WWIT oskie, N.C,
WAAF Chicago, I, 1000d WAy Canton, ” C.
WXLW Indianapolis, Ind. 5000d WRED :ahr(nus l .%ahlg.
KOEL Oelwein, la. 5000 | w2 A:ha ula, Ohio
KJRG Newton, Kans. 500d 4 & Ians. Ohio
WBVL Barbourville, Ky.  1000d %OIKNC PU(SIH- Okl(;-
WAGM Presque Isle, Maine 5000 WWSW ;’,".n‘“l‘,d- nres.
WORL Boston, Mass. 5000d WIMX Fllnr:n::‘ern éca'
wWwJ Detroit, Mich. . 5000 KASE Austin T'x thrh
KRSI St. Louis Park, Minn,i000d KBSN Cr ne'Tex
WBKH Hattiesburg, Miss. 5000d KNO K H‘ vflnrteh' T
KEMS {eflorson City, Mo. - 5000d | WGP b oth, Tex.,
KLHS Lordsburg, N, Mex. |000d WYPR Danvills, Va. =
WHVYW Hyde Park, N.Y. 500d WANV Waynesb'urn Va
WOBE Doshester, N.Y. 1000 | KREM Spokane, Wash.
WPET Gromsboro” N.C 55004 | WWYO Pineviile, W.Va.
dreg. WHA Madison, Wis,
KYES Roseburg, Oreg. 1000d WwiGL S loF, Wis,
WNCﬁ Bar?esbnra, Pa. 500d uperior, Wis,
WPEN Philadelphia, Pa. 5000 J—
WBER Moncks Corner, S. C. 500d 980—305.9

WKLF Clanton, Ala.
WXLL Big Delta, Alaska
KCAB Dardanelle, Ark.
KINS Eureka, Calif.
KEAP Fresno, Calif.

AR

TY Salinas, Calif.
LN Giennwood Snrinucs.
o

o0

UB Groton, Conn.

C Washington, D.C.
VH Gainesville. Fla,
OT Marianna, Fla,
OP Pensacola, Fla,
0D Pompano Beath, Fla.
LY Hartwell, Ga.

GA Perry, Ga.

1P Rossville, Ga.

! 1daho Falls, Idaho
TY Danville, 11,

EB Shreveport, La,

AP Lowell, Mass,

MC Otsego, Mich.

BC Minneapolis, Minn,
PF McComb, Miss,

BC Kansas City, Mo.
M St. Genevieve, Mo,
Q Hamilton, Mont,

V Fallon, Nev.

A Clovis, N. Mex.

MIN Grants, N, Mex.
TRY Troy, N.Y,

KLM Wilmingten, N.C.
AAA Win..Salem, N.C.
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WB Los Angeles, Calif. I

fo.
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W.P.|Ke. Wave Length W.P.
1000 [ WONE Dayton. Ohio 5000
5000d | WILK Wilkes-Barre, Pa. 5000
500d | WAZS Summerville. S.C. 500d
{000 |WRBI Winnsboro, S.C. 500d
5000 | KDSJ Deadwood. S.Dak. 1000

WSIX Nashville, Tenn. 5000

1000 | KFRD Rosenberg.Richmond,
1000d Tex. 1000d
1000d | KSVC Richfield, Utah 5000
5000 | WFHG Bristol, Va, 500
1000d | WMEK Chase City, va, 500d
5000 | KUT! Yakima, Wash. 5000d
1000d | WHAW Waeston, W.Va. 1000d
1000 | WCUB Manitowoe, Wis. 1000d
5000d | WPRE PrairieduChien, Wis, 1000
5000d
1000d | 990—302.8
10004 |WEIS Center, Ala, 2
500d WWWF Fayette, Ala, 1000d
1000d WTCB Flomaton, Ala, 500d
5000 KTKT Tueson, Ariz. 1000
5000 KKIS Pittsburg, Calif. 500
5000 KGUD Santa Barbara, Calif. 1000d
1000 KLIR Denver, Colo. 1000d
1000 WBZY Torrington, Conn. to00d

WFAB Miami, Fla, 500
WHOO Orlando, Fla 50000
WDWD Dawson, Ga. 1000d
5000d | WGML Hinesville, Ga. 250d

5000 | KTRG Honolulu, Hawail 5000
1000d | WCAZ Carthage, (1}, 1000d
1000d | WITZ Jasper, Ind. 1000d
1000 | KAYL Storm Lake, lowa 250d

0| KRSL Russell. Kans., 250d

1000 | WNNR New Orleans, La. 250d
1000d | KRIH Rayviile, La. 250d
5000 | WCRM Ciare, Mich. 250d
§000d | WABO Waynesboro, Miss, 250d
5000d | KRMO Monett, Mo, 250d
1000 [ KSVP  Artesia. N.Mex. 1000
10000 | WEEB Southern Pines, N.C. 5000d
1000 | wiEH Gallipolis, Ohio 1000d
5000 | WTIG Massillon, Ohio 250d
10001 KRKT Albany, Oreg. 250d
5000 | wIBG Philadelphia, Pa. 50000

500 | wySC Somerset, Pa. 250d
1000d | WPRA ‘Mayaguez, P.R. 10000
000d | wiLKW Providence, R.I. 50000
1000 WAKN Aiken, S.C. 1000d
5000 'wNOX Knoxville, Tenn. 10000
5000 | KwAM Memphis, Tenn, 1000d
5000d | KTRM Beaumont, Tex. 1000
300d [ KAML Kenedy- Karnes City,

5000

) Tex. 250d

1000d | KNIN Wichita Falls, Tex. (0000
5000 |KDYL Tooele, Utah 1000d
500d [WNRV Narrows, Va. 1000d

.'3333 WANT Richmond, Va, 1000d
s000 1000—299.8

1000d | WCFL Chicago, i, 50000
1000 | WSPE Hickory, N.C, 1000d
5000 | KTOK Okla. City, Okla. 5000
5000 | KSTA Coleman, Tex. 250d
5000 | KGRI Henderson, Tex. 250d

1000d | WHWB Rutland, vt, 1000d
1000d | WBNB Chartotte Amalie,

1000d Virgin Islands 1000
5000 | KOMO Seattle, Wash, 50000
19904 11010—296.9
5000 | KCAC Phoenix, Ariz. 500d

1000d | KYNC Winsfow, Ariz. 1000

5000d | KLRA Little Rock, Ark. 10000
500d [ KCHJ Delano, Calif. 5000

KCMJ Palm Sprgs,, Callf. (000
KSAY San Fran., Callf. 10000d
1000d | WCNU Crestview. Fia. 1000d

100 | WBIX Jacksonviile Beach.

10004 Fla. 10000d
5000 | WINQ Tampa, Fla. 000d
00d | WGUN Decatur, Ga. 50000d
5000 | KATN Boise, Idaho 1000d

0d | WCSI Columbus, Ind. 500

KSMN Mason City, lowa 1000d

1000 | KINO Independence, Kans. 250d
000d | KDLA DeRidder, La. 1000d
5000 | WSID Baltimore. Md, 1000d
5000d | WITL Lansing. Mich, 5000d
1000d | WRCR Maplewood, Minn. 250d
1000d | WMOX Meridian, Miss. |
1000d | KCHI Chillicothe, Mo, 250d
1000d | KXEN Festus-St. Louis,
500d Mo. 50000d
500d | KRVN Lexington. Nebr.  25000d
1000d | WCNL Newport, N.H. 250d
1000 | WINS New York, N.Y. 50000
5000d | WABZ Albermarie, N.C.  1000d
1000d | WFGW Black Mountain,

5 .C. 10000d
5000 | WELS Kinston, N.C. 1000
1e0cd (Wi0) New Boston, Ohie (000d
5000 | KBEV Portland. Oreg. 1000d

500 | WUNS Lewisburg, Pa. 250d
1000d { WHIN Gallatin, Tenn. toood
5000d | WORM Savannah, Tenn. 250d
1000 | KBUY Amaritlo, Tex. 5000
1000d | KODA Houston, Tex. 1000d
5000 |[KAWA Waco-Marlin, Tex. 10000d
5000d | WELK Chariottesville, va, 1000d
1000d | WMEV Marion, Va, 1000d

WWW americanradiohistorv com

Ke. Wave Length W.P.

WPMH Portsmouth, va. 5000d
WCST Berkeley Sprgs..W.vVa. 250d

WSPT Stevens Pt., Wis. 1000d
1020—293.9
KGBS Los Angeles, Calif, 50000
WCIL Carbondale, (1], 1000d
WPEO Peoria. }il. 1000d
KDKA Pittsburgh, Pa. 50000
1030—291.1
WBZ Boston, Mass, 50000
KCTA Corpus Christi, Tex. 50000d
1040—288.3
KHVH Honolulu, Hawall 5000
WHO Des Moines, lowa 50000
KIXL Dallas, Tex. 1000d
1050—285.5
WRFS Alexander City, Ala, 1000d
WCRI Scottsboro, Ala, 250d
KVLC Little Rock, Ark, 1000d
KOFY San Mateo, Calif, 1000d
KWS0 Wasco, Calif, 1000d
KLMO Longmont, Colo, 250
WJISB Crestview, Fla. 1000d
WIVY Jacksonville, Fla, 1000d
WHBO Tampa, Fla, 250d
WRMF Titusville, Fla. 500d
WAUG Augusta, Ga. 5000d
WMNZ Montezuma, Ga. 250d
WODZ Decatur, tl. 1o00d
WTCA Plymouth, Ind,
KNCO Garden City, Kans. {000d
WNES Central City, Ky. 500d
KLPL Lake Providence, La. 250d
KCIJ Shreveport, La. 50d
KVPI Villa Platte, La. 250d
WMSG Oakland, Md, 00d
WQMR Siiver Sprg., Md. 1000d
WPAG Ann Arbor, Mich.  5000d
ICLOH Pipestone, Minn. 1000d
WACR Columbus, Miss, 1000d
KMIS Portagevilie, Mo. 1000d
KSI8 Sedalia, Mo. 1000d
KLVC Las Vegas, Nev. 500d
WBNC Conway, N.H. 1000d
WSEN Baldwinsville, N,y, 250d
WSTS Massena, N.Y. 1000d
WHN New York, N.Y. 50000
WFSC Franklin, N,C. 1000d
WLON Lincolnton, N.C. 1000d
WWGP Sanford, N.C. 1000d
WZIP Cincinnati, Ohio 1000d
KCCO Lawton, Okla. 250d
KFMJ Tulsa, Okla. 1000d
KUBE Pendleton, Oreg. 1000d
KEED Springfield.Eugene,
Ore, (000d

WBUT Butler, Pa. 000d
WWDS Everett, Pa. 250d
WLYC Williamsport, Pa. 1000d
WSMT Sparta, Tenn. 1000d
KLEN Killeen, Tex. 250d
KFAZ Liberty, Tex. 250d
KCAS Slaton, Tex. 250d
WGAT Gate City, Va. 250d
WBRG Lynchburg, va. 1000d
WCMS Norfolk, Va. 1000d
KBLE Seattle, Wash. 5000d
WCEF Parkersburg, wW. va, 5000d
WECL Eau Claire, Wis, 1000d
WLIP Kenosha, Wis. 250d
KWIV Douglas, Wyo. 250d
1060—282.8
KUPD Tempe, Ariz, 500
KPAY Chico, Cafif. 10000
WNOE New Orleans, La. 50000
WHFB Benton Harbor-

St. Joseph, Mich. 5000
WMAP Monroe, N.C, 2504
WHOF canton, Ohio 5000
WRCV Philadelphia, Pa. 50000
WRIS San German, P. R. 250
1070—280.2
WAPI Birmingham, Ala, 50000
KNX Los Angeles, Calif. 50000
WVCG Coral Gables. Fla. (000d
WIBC [ndianapolis, Ind. 50000
KFDI Wichita, Kans. 10000
KHMO Hannibal, Mo. 5000
WHPE High Point. N.C. £000d
WMIA Arecibo, P.R. 501
WFLI Lookout Mtn., Tenn. 10000
WDIA Memphis, Tenn. 50000
KOPY Alice. Tex. 1000
WKOW Madison, wis. 10000
1080—277.6
WKAC Athens, Ala, 1000d
KSCO Santa Cruz, Calif. 10000
WTIC Hartford, Conn. 50000
WBIE Marietta, Ga, 10000d
WKLO Louisville. Ky. 5000
WOAP Owosse, Mich. 1000d
WUFO Amherst, N.Y. 1000

Rap10-TV EXPERIMENTER
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Ke. Wave Length w.P.
WEWO Laurinburg, N.C. l000d
WMVR Sidney, 0. 250
KWwWiJ) Portland, Oreg. 50000
WEEP Pittsburgh, Pa, 1000d
KRLD Dallas, Tex, 50000
1090—275.1

KAAY Little Rock, Ark. 50000
WCRA Effingham. (I, 250
KHAL Honolulu, Hawaii 500
KNWS Waterloo, lowa 1000d
WBAL Baltimore, Md. 50000
WILD Boston, Mass. 1000d
WMUS Muskegon, Mich, 1000d
WERB Garden City, Mich. 250d
WMWM Wilmington, 0.

KING Seattle. Wash. 50000

1100—272.6

KFAX San Francisco, Calif. 50000
WLBB Carrollton, Ga. 250d

WHLI Hempstead, N.Y. 10000d
KYW Cleveland, Ohio 50000
WGPA Bethlehem, Pa, 250d
1110—270.1

KRLA Pasadena, Cal, 50000
WALT Tampa, Fla. 50000d
KIPA Hilo, Hawaii 100
WMBI Chicago, 1), 5000d
KFAB Omaha, Nebr. 50000
WBT Charlotte, N.C. 50000
KBND Bend, Ored. 5000
WNAR Norristown, Pa. 500d
WVIP Caguas, P.R. 250
WHIM Providence. R.1. 1000d
WPHC Waverly, Tenn. 1000d
KDRY Alamo Heights, Tex. 1000d
1120—267.7

WUST Bethesda, Md, 250d
KMOX St, Louis, Mo. 50000
WwWWwOL Buffalo, N.Y, 1000d
KCLE Cleburne, Tex. 250d
1130—265.3

KRDU Dinuba, Calif. 1000
KSDO San Diego, Calif. 5000

KLE! Kailua, Hawaii 1000
KWKH Shreveport, La, 50000
WCAR Dstreit, Mich.

50000
WDGY Minneapolis, Minn. 50000
WNEW New York, N.Y. 50000
1140—263.0
KRAK Sacramento, Calif. 50000
WMIE Miami, Fla. 10000
KGEM Boise, idaho 10000

wSIv Pekin, 10, 5000d
KLPR Oklahoma City. Okla. 1000d

WITA San Juan, P.R. 500
KS00 Sioux Falls, S.Dak. 10000
KORC Mineral Wells, Tex, 250d
WRVA Richmond, Va. 50000
1150—260.7

WBCA Bay Minette, Ala. 1000d
WGEA Geneva, Ala, 1000d
WJRD Tuscaloosa, Ala, 5000

KCKY Coolidge, Ariz. 1000
KXLR No. Little Rock, Ark. 5000
KRKO Los Angeles, Calif. 5000
KJAX Santa Rosa, Calif. 5000

KGMC Englewood, Colo. 1000d
WCNX Middletown, Conn,  1000d
WDEL Wilmington, Del, 5000
WNDB Daytona Beh., Fla. 1000
WTMP Tampa, Fia. 5000d
WFPM Fort Valley, Ga. 1000d
WJEM Valdosta, Ga, 1000d
WGGH Marion, 1l 5000d
WIJRL Rockford, Ill. 500d
KWKY Des Moines, lowa 1000
KSAL Salina, Kans. 5000
WMST Mt Sterling, Ky. 500d
WLOC Mumfordvillie, Ky. 1000d
WJBO Baton Rouge, La. 5000
WGHM Skowhegan, Maine 00d
WHMC Gaithersburg, Md, 1000
WCOP Boston, Mass. 500
WCEN Mt. Pleasant, Mich. 5000
KASM Albany, Minn. 10001
W XTN Lexington, Miss. 500d
KRMS Osage Beach, Mo. 1000d
KSEN Shelby, Mont. 1000
KDEF Albuqlerque, N.Mex, 1000
WRUN Utica, N.Y. 5000
WBAG Burlington, N.C. lOOOd
WGBR Goldsboro, N.C. 5000
WCUE Cuyahoga Falls, Ohio 1000d
WIMA Lima. Ohio 1000
KNED McAiester, Okla, 1000
KAGO Klamath Falls. Oreg. 5000

N Huntingdon, Pa, ?gggg

A New Kensington. Pa. 1000d
IX Orangeburg, S.C. 5000

£ELE

HU
YNS Lehighton, Pa.
BP

FEBRUARY, 1965

Ke. Wave Length

w.P.

WTYC Rock Hill, S.C. 1000d
WSNW Seneca Township,

South Carnlma 1000d

KIMM Rapid City, S.Dak. 5000d

WAPO Chattanooga., Tenn. 5000

WCRK Morristown. Tenn.

WTAW Bryan, Tex. 1000d
KCCT Corpus Christi, Tex. 1000d
Ki1zZ El Paso.Tex. 1000d
KVIL Highland Park Tex. 1000d
KJBC Midland, 000,
KPNG Port Ne:hes, Tex. 500d
KOLJ Quanah, Tex. 500d
KBER San Antonio, Tex. 1000d
KOFE Pullman, Wash. 1000d
KAYOQ Seattle, Wash. 5000
KKEY Vancouver. Wash. 1000d
WABH Deerfield, Va. 1000d
WELC Welch, W.Va, 1000d

WAXX Chippewa Falls, wis.5000d
WISN Milwaukee, Wis. 5000

1160—258.5

WJJID Chicago, Il 50000
KSL Salt Lake City. Utah 50000

1170—256.3

WCOV Montgomery, Ala. 10000
KCBQ San Diego, Calif 50000
KLOK San Jose, Calif. 10000
KOHO Honolulu, Hawaii 1000
WLBH Mattoon, Ill. 250d
KSTT Davenport, lowa 1000
KVO0O Tulsa. Okla. 50000
WLEO Ponce, P.R. 250
KPUG Bellingham, wash. 1000
WWVA Wheeling. W.Va. 50000
1180—254.1
WLDS Jacksonville, 111, 1000d
WHAM Rochester, N.Y. 50000
1190—252.0
KRDS Tolleson, Ariz. 250
KEZY Anaheim, Calif. 1000
KNBA Vallejo, Calif. 250d
WO Ft. Wayne, Ind. 50000
WANN Annapolis, Md. 0000d
WKOX Fram’gham, Mass, 1000d
WLIB New York, N, Y. 10000
KEX Portland, Oreg. 50000
WRAI Rio Piedras. P.R. 500
KLIF Dallas, Tex, 50000
1200—249.9
WOA! San Antonio, Tex. 50000
1210—247.8
KZ00 Honolulu, Hawaii 1000
WCNT Centralia, {ll. 1000d
WKNX Saginaw, Mich, 10000d
WADE Wadeshoro. N.C. 1000d
WAV!L Dayton, Ohio 250d
WCAU Philadelphia, Pa. 50000
1220—245.8
WEZB Birmingham, Ala. 1000d
WABF Fairhope, Ala, 1000
KVSA McGehee, Ark. 1oood
KLIP Fowler, Calif. 250d
KIBE Palo Alto, Calif. 1000d

KKAR Pomona, Calif. 250d

KFSC Denver. Colo., (oood
WDEE Hamden. Conn. 1000d
WQTY Arlington, Fla, 1000d
WOSL Kissimmee, Fla. 1000d
WMET Miami, Fia. 250d
WSAF Sarasota, Fla, 1000d
WCLB Camilla, Ga, 1000d
WPLK Rockmart, Ga, 500d
WSFT Thomaston, Ga. 230d
WLPO LaSalle, il 1000d
WIKRS Waukegan, {ll. 1000d
WSLM Salem, tnd. 5000d
KJAN Atlantic. lowa 250d
KOUR independence, lowa  250d
KOFO Ottawa, Kans. 50d
WF KN Franklin, Ky, 250d
KBCL Shreveport, La. 250d

WLB! Denham Springs, La. 250d

WSME Sanford, Maine loood
WBCH Hastings, Mich, 250d
WAVN Stillwater, Minn. 5000d
WMDC Haziehurst, Miss. 250d
KBHM Branson, Mo. 1000d
KLPW Union, Mo. 1000d
WKBK Keene, N.H, 10000
WGNY Newburgh, N.Y, 5000d
wS0Q N. Syracuse, N.Y. 1000d
WKMT Kings Mtn., N.C. 1000d
WREV Reidsville, N.C. 1000d
WENC Whiteville, N.C. 5000d
KEYD Oakes. N.Dak. 1000d
WGAR Cleveland, Ohio 50000
WERT Van Wert. Ohio 250d
KGYN Guymon, Okla. 10008

Ke. Wave Length

KBLY Goldbeach, Oreg.
KAPT Salem., Ore.

WJUN Mexico, Pa.

WRIB Providence. R.1I.
WALD Walterboro. S.C.
WFWL Camden, Tenn.
WCPH Etowah, Tenn.
KVLL Livingston, Tex.
KZEE Weatherford, Tex.
WLSD Big Stone Gap, Va.
WFAX Falls Church, va,
KASY Auburn, Wash,
KOZI Chelan, Wash.
WRNE wis. Rapids, Wis.

1230—243.8

WAUD Auburn, Ala.
wJBB Haleyville, Ala.
WBHP Huntsville, Ala.
WNUZ Talledega, Ala.
WTBC Tusealoosa, Ala.
KIFW Sitka, Alaska
KSUN Bisbee, Ariz.
KAAA Kingman, Ariz.
KRIZ Phoenix. Anz
KATO Safford. A
KINO Winslow, Ariz.
KCON Conway, Ark.
KFPW Ft. Smith, Ark,
KBTM Jonesboro, Ark.
KGEE Bakersfleld. Calif.
KWTC Barstow, Calif.
K1BS Bishop, Calif,

KX0 E] Centro. Calif.
KDAC Ft. Bragg, Calif.
KGFJ Los Angeles, Calif.
KPRL Paso Robles, Calif.
RDG Redding. Calif.
WG Stockton, Calif

0 Grand Junetien. Colo.
RR Leadville, Colo.

ZA Pusblio, Colo,

EK Sterling, Colo.

INF Manchester, Conn.
GGG Gainesville, Fla.
ONN Lakeland, Fla.
WMAF Madison, Fla.
WSBB New Smyrna Beh.,

WNVY Pensacola, Fla.
WCNH Quincy, Fla.

zzx:zz
[23=1"]
x

E333

WINO W. Palm Beach, Fla. 0250

WBIA Augusta, Ga.
WBLJ Dalton, Ga.

W XL! Dublin, Ga.
WFOM Marietta, Ga,
WSO0 K Savannah, Ga.
WAYX Wayeross, Ga.
KBAR Burley, ldaho
KORT Grangeville. (daho
KRXK Rexburg, ldaho
WJBC Bloomington, 1.
WQUA Moline, LI,
WHCO Sparta, lil.
wWJOB Hammond. Ind.
WSAL Logansport, ind.
WTCJ Tell City, Ind.
wBOW Terre Haute, Ind.
KFJB Marshalltown, lowa
WHIR Danville, Ky.
WHOP Hopkinsville, Ky,
WMLF Pineville, Ky.
KLIC Monroe, La.
WSHO New Orieans,
KSLO Opelousas, La.
WQDY Calais. Maine
WSJR Madawaska, Me,
WITH Baltimore, Md.
WCUM Cumberland, Md.
MNB No. Adams, Mass.
ESX Salem, Mass,

NEB worcester. Mass,
EF Grand Rapids, Mich.
PC Lapeer. Mi

La,

mmg

R Sturgis, Mich.
KLK Cloquet, Minn.

TEsEEEEsE

Florida IOgO

ch.
?0 Sit, Ste. Marie, Mieh

KGHS Internat’l Falls, Minn. I2033

KYSM Mankato. Minn.
KMRS Morrls, Minn,
KTRF Thief Riv. Flls.,

KWNO Winona, Minn.
WCMA Corinth, Miss.
WHSY Hattiesburg. Miss,
WSSO0 Starkville, Miss.
WAZF Yazoo City, Miss.
KKODE Joplin, Mo.
KLWT Lebanon. Mo.
KNCM Moberly. Mo.
KBMN Bozeman, Mont.
KHON Hardin, Mont.
KXLOD Lewiston, Mont.
KLCB Libby, Mont,
KTNC Falls City. Nebr,
KHAS Hastings, Neb.
KELY Ely. Nev
KLAYV Las Vwas. Nev,
KCBN Reno, Nev.
WMOU Berlin. N.H.
WTSV Claremont, N.H.

Minn,
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W.P. |Ke. Wave Length w.pP,
1000d | WCMC Wildwood, N.J, 100
1000 | KALG Alamogordo, N.Mex. 250
1000d | KOTS Deming, N,Mex. 250
1000d | KYVA Gallup, N, Mex. 1000
1000d | KFUN Las Vegas, N.Mex. 250
250d | KRSY Roswell, N. Mx. 1000
1000d | WNIA Cheektowagda, N.Y. 500
250d | WENY Elmira, N.Y. 1000
50d | WIGS Gouverneur, N.Y.
1000d | WHUC Hudson, N, Y. 1000
5000d | WLFH Little Falls, N. Y. 1000
250d | WFAS White Plains, N. Y. 1000
1000d | WSKY Asheviile, N.C, 1000
500d | WFAl Fayetteville, N.C. 1000d
WMFR High Point, M.C, 1000
WISP_ Kinston, N.C. 000d
WNNC Newton, N. C. 1000
WCBT Roanoke Rap., N. C. 1000
1000 | KDIX Dickinson, N.Iak. 250
1000 | WCPO Cincinnati, Ohio 1000
1000 | wCOL Columbus, Ohia 1000
250 | WIRO lronton, O. 1000
1000 | wTOL Toledo, Ohio 1000d
250 | KADA N. of Ada, Okla. 250
250 | wBBZ Ponca City, Okla. 250
1000 | KVAS Astoria, Ore. 000
250 | KRNS Burns, Ore, 1000
250 | KOOS Coos Bay, Oreg. 250
1000 | KRDR Gresham, Oreg. 1000
250 | KYJC Medford, Oreg. 1000
1000 | KQIK Lakeview. Orej. 250
1000 | KTDO Toledo, Ore. 1000
1000 | wBVP Beaver Falls, Pa. 1000
00 | WEEX Easton. Pa. 000
1000 | w KBO Harrisbura, Pa. 1000
250 | WCRO Johnstown, Pa. 1000
250 | WBPZ Lock Haven, Pa. 1000
1000 | WTIV Titusville, Pa. 00d
1000 ) WNIK Arecibo, P.R. 1000
250 | WER! Westerly, R.1. 1000
000 | WAIM Anderson, S.C. 1000
1000 | WNOK Columbia, S.C. 1000d
250 | WOLS Florence, S.C. 1000
000 | KISD Sioux Falls, S.Dak. 1000d
1000d [ WAKI McMinnvitle, Tenn. 1000
1000 | KSIX Corpus Christi, Tex. 1000
1000 [ KOLK Del Rio, Tex. 250
1000 | KNUZ Houston, Tex. 000
1000 | KERV Kerrville, Tex. 1000
KLVT Levelland, Tex. 250
KEEE Nacogdoches, Tex. 1000
KOSA Odessa, Tex. 250
1000d | KHHH Pampa, Tex. 250
KSEY Seymour, Tex. 1000
00d | KSST Sulphur_Sprgs., Tex. 1000
1000 [ KWTX Waco, Tex. 1000d
1000 | KMUR Murray, Utah 250
1000 | KOAL Price, Utah 250
1000 | WJOY Burlingtem, Vt, 1000
1000 | wBBI Abingdon, Va, 1000d
1000 | WCFV Clifton Forpge, Va. 1000
250 | WFVA Fredericksburg, va. 1000
1000 | WNOR Norfoik, Va. 1000
1000 | KWYZ Everett, Wash. 1000
1000 | KLY K Spokane. Wash. 250
250 | KREW Sunnyside, Wash. 1000
1000 | WLOG Logan, W.Va. 1000
1000 | WTAP Parkersburg, W.Va, 1000
1000 | WHBY Appleton, Wis, 1000
1000d | WCLO Janesville, Wis. 1000
1000 | WXCO Wausau, Wis, 1000d
1000d | KVOC Casper, Wyo. 1000
1000
1000d J—
ooy 1240—241.8
1000 | wEBJ Brewton, Ala. 250
1000 | WPRN Butler, Ala. 1000d
1000d | WULA Eufaula, Ala. 250
1000 wOwL Florence, Ala. 1000
1000d | WARF Jasper, Ala. 1000
1000 | KVRO Cottonwood, Arlz. 250
1000d | KZOW So. of Globe. Ariz. 1000
1000 | KVRC Arkadelphia, Ark. 250
1000 | KWAK Stuttgart. Ark. 250
1000 | KPLY Crescent City, Calif. 250
250 | KOAD Lemogre, Cal. 250
IOOO KMBY Monterey, Callf, 1000
000d | KPPC Pasadena, Calif. 100
IOOO KLOA Ridgecrest, Calif. 250
KROY Sacramento, Callf. 1000
KRNO San Bernard
250 i ornla 1000d
KSON San Diego, Calif. 250
1000 { KSMA Santa Maria, Calif. 250
1000d | KSUE Susanville, Calif, 1000
1000 | KRDO Colo. Sprgs., Cole. 1000
1000 | KDGO Durango. Colo, 1000
1000 | KSLV Monte Vista, Colo. 1000
250 | KCRT Trinidad. Colo. 250
1000 | WWCO Waterbury, Conn. 1000
250 | WBGC Chipley, Fla. 1000
1000 | WLCO Eustis. Fla, 250
1000d | WINK Ft. Myers, Fla, 1000
1000 | WMMB Melbourne, Fla. 1000
1000 | WFDY St. Augustine, Fla. 1000
250 | WBHB Fitzgerald, Ga. 1000
100 WOUN Gainesville. Ga. 1000
1000 | WLAG LaGrange. Ga. 1000
25) | WBML Macon, Ga. 1000
250 | WWNS Stateshoro, Ga, 1000
250 | WPAX Thomasville. Ga. 1000
1000d | WTWA Thomson. Ga. 250
1000 | KVNI Coeur d’Aiene, ldahe 1000
111
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WHITE'S

RARIO® |

EOG

Ke. Wave Length

W.P.

KFLI Mountain Home, Idaho 25%

KWIK Pocatello, {daho
WCRW Chicago, Ili.
WEDC Chicago, i1
WwSBC Chlcano. HI,

D Spencer, {owa
Garden City, Kans,
Wichita, Kans,
Louisville, Ky.

Y aysvnlle, Ky.
Pikeville, Ky.
Somerset, Ky.
Minden, La.

New Iberia, La.
Lewiston, Maine
Millinocket, Me,
Cambridge, Md.
Hagerstown, Md,
| Greenfield, Mass.
B W. Yarmouth, Mass.
T Cadillac. Mich,
Y Cheboeygan, Mich.
JPD tshpeming, Mich,
WIJIM Lansing, Mich.
WMFG Hibbing, Minn.

RM Fark Rapids. Minn.
ON St. Cloud, Minn.
PA Aberdeen, Miss.
RM Greenwood, Miss,
Cn Gulfport, Miss.

IS Natchez, Mlss,

MO Flat River. Mo.

0S8 Jefferson City, Mo.

E Joplin, Mo.

M Nevada, Mo.

Y Billings, Mont.

LTZ Glasgow, Mont.
LL Helena, Mont.

FOR Lincoin, Nebr.

(E)D

£77%
Hgm=Drm=
m.ﬂ;ﬂz;co

O—OpMmzoz
"g;cmoomgzrn"

EEEEERELEELEEETELIRREEE
oo ST OPOT-=0ZOP P

®ZO0gT
NEMmO

Y North Platte, Nebr.
LK Elko, Nev.
FTN Franklin, N.H.
WSNJ Bridgeton, N. J.
WSLT Qcean City-

Somers Point, N.J.

KAVE Carisbad, N.Mex.
KCLV Clovis, N.Mex.
WGBB Freeport, N, Y,
WGVA Geneva, N.Y.
WITM Jamestown, N.Y.
WVOS Liberty, N, Y,
WNBZ Saranac Lake, N.Y.
WSNY Schenectady, N.Y.
WATN watertown, N, Y,

WPNF Brevard, N.C.
WIST Charlotte, N.C.
WCNC Elizabeth City, N.C.
WINC Jacksonville, N.C.
WRAL Raleigh, N.C.
KDLR Devils Lake, N.Dak.
WBBW_Youngstown, Ohio
HIZ Zanesville. Uhio
VSO0 Ardmore, Okla.
BEK Elk City, Okla.
BEL ldabel. Okla,
KOKL Okmulgee, Okla.
KFLY Corvallis, Oreg.
KT1X Pendleton, Oreg.
KPRB Redmond, Oreg.
KQEN Roseburg, Ore,
WRTA Altoona, Pa.
WHUM keading, Pa.
WKOK Sunbury, Pa.
WBAX Wilkes-Barre, Pa,
WALO Humacao, P.R.
WWON Woonsocket, R.l.
WKDI( Newberry, S.C.

WDXY Sumter, S.C.
WBEJ Elizabethton, Tenn.
WEKR Fayetteville, Tenn,
WBIR Knoxville, Tenn,
WKDA Nashville, Tenn.
WENK Unijon City, Tenn.
KVLF Alpine, Tex.
KEAN Brownwood, Tex.
KORA Bryan, Tex.
KUCA Kilgore, Tex.
KSO0X Raymondville,
KCKG Sonora, 1ex.
KXOX Sweetwater, Tex.
WSKI Montpelier, vt.
WSSV Petersburg, Va.
WROV Roanoke, Va,
WTON Staunton, Va,

i:zz;zzzzzz

RRAXE

Tex.
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1000
loood
1000
250
1000
1000d

| Ke. Wave Length W.P.
KXLE Ellensburgh, Wash. 1000
KGY Olympia, Wash. 1000
WKOY Bluefield, W.Va. 1000
WTIP_Charleston, W.Va. 1000
WDNE Elkins, w Va. 1000
woMmT Manltowue Wis. 1000d
WIBU Poynette, Wis. 1000d
WOBT Rhinelander, Wis. 1000
WIMC Rice Lake, Wis. 1000
KFBC Cheyenne, Wyo. 1000
KEVA Evanston, Wyo, 1000
KASL Newcastle. Wyo. 250
KRAL Rawlins, Wyo. 1000
KTHE Thermopolis, Wyo. 1000
1250—239.9

WZOB Ft. Payne, Ala, 1000d
WETU Wetumpka, Ala. 5000d
KAKA Wickenburg, Ariz. 500d
KFAY Fayetteville, Ark. 1000d
KALU Little Roex, Ark, 1001

KHOT Madera, Calif. 500d

Kc. Wave Length W.P.
KIMB Kimball, Nebr, 1000d
WBUD Trenton, N.J, 5000
KVSF Santa Fe, N.Mex. 1000
WBNR Beacon, N.Y, 1oood
WNDR Syracuse. N.Y. 5000
WGWR Asheboro, N.C. 5000d
WCDJ Edenton, N C. 1000¢
WDOK Cleveland, Ohio 5000
WNXT Portsmouth, Qhio 5000

KWSH Wwewoka-Seminole,
Oklahoma 1000
KMCM McMinnville, Orea. 1000
WWYN Erie, Pa, 5000
WPHB Philipsburg, Pa, 5000d
WISO Ponce, P.R. 1000
WMUU Greenvilts, S.C. 5000d
WIJOT Lake City, S.C. 1000d
KWYR Winner, S.Dak. 5000d
WNOO Chattanooga, Tenn. [000d
WMCH Church Hill, Tenn. 1000d
WDKN Dickson, Tenn. 1000d
WCLC Jamestown, Tenn. 1000d
KSPL Diboll, Tex. 1000d

KPS0 Falfurrias, Tex. 500d

KTMS Santa Barbara, Calif. 1000 | KWFR San Angslo, Tex. 1000d
KDHIU Twenty- Nlﬂg IP'alms 1000 | KTUE Tulia, Tex. 1000d
. eatiiornia KTAE Taylor, Tex. 1000d
KMSL Ukiah, Calif. 500d | wCHV Charlottesville, Va. 5000
IKtCM Golden, Colo. toood isti
: 3 WBCR Christiansburg, Va. 1000d
WNER Live Oak, Fla. 1000d | KwiQ Moses Lake, Wash.  1000d
o oanokeaghlay 2004 'WVVW Grafton, W.Va, 500
ampa, Fia.
WLYE Aibany, Ga, 1200d WWIS Black River Fallv;,“‘ IOOOd
itz e 100 weics wowe wie, 1 1888
WGLyF% ‘Wayne, I'"dd' “l)ggg KPOW Powell, Wyo. 5000
WRA rinceton, Ind.
KCFIUcEdar Falls, lowa goog 1270—236.1
KFK awrence, Kans. 00 .
WREN Topeka, Kans. 5000 | WGSV Guntersvitle, Ala, 1000d
WNVL Nicholasville, Ky. 5001 WSIM Prichard, Ala. 1000d
WLCK Scottsville, Ky. 500d | KBYR Anchorage, Aiaska 1000
WGUY Bangor, Maine 5000d | KD} Holbrook, Ariz. 00ud
WARE Ware, Mass. 1000 | KADL Pine Biuff, Ark. 5000d
WWRBC Bay City, Mich. 1000d | KGOL Palm Desert Cal, 500d
KOTE Fergus Falls, Minn. 1000 KCOK Tulare, Calit. 5000d
KCUE Red Wing, Minn.  1000d | WNOG Naples, Fia, 500d
WHNY McComb, Miss. 5000| WH1LY Orlando, Fla. 5000d
KBTC Houston, Mo. 500d | WTNT Tallahassee, Fla. 5000
WKBR Manchester, N.H. 5000 { WKRW Cartersville, Ga. 500d
WMTR Morristown, N.J. 5000d | WGBA Columbus, Ga. 5000d
WIPS Ticonderoga, N.Y. 1000d | WJJC Commerce, Ga. 1600d
WFAG Farmville, N.C. 500d | KNDI Honolulu, Hawaii 5000
WIKDX Hamlet, N. C. 1000d | KTFi Twin Falis. idaho 5000
WBRM Marion, N.C. 1000d | WEIC Charleston, 111, toood
WCHO Washington Court WHBF Rock Island, {11, 5000
House, Ohio 500d | WCMR Elkhart, Ind. 5000
WLEM Emporium, Pa. 1000d | WWCA Gary, Ind. 1000
WPEL Montrose, a. 1000d | WORX Madison, Ind. 1000d
WRYT Pittsburgh, Pa. 5000 | KSCB Liberal, Kans. 1000
WNOW York, ra. 5000d | WAIN Columbia, Ky. §000d
WTMA Charleston. S,C. 5000 | WFUL Fulton, Ky. ioocd
WCKM Winnshoro, S.C. 500d | KVCL Winnfield, La. ioood
W KBL Covington, lenn. 1000d | WSPR Sprmgﬂsld Mass. 5000
WNTT Tazewell, Tenn, 500d | WXYZ Detroit. Mich, 5000
KFTV Paris, Tex. 500d | KWEB Rochester, Minn. 500d
KPAC Port Arthur, Tex. 5000 | WVOM ioka, Mlss. 1000d
KUKA San_ Antonio, Tex. 1000d | WLSM Louisville, Miss. 5000d
KTFO Seminole, Tox. 1000d | KUSN St. Joseph, Mo, 1000d
KANN Ogden, Utah 1000d | KBUB Sparks. Nev. oood
IKVEL Vernal, Utah 5000d | WTSN Dover, N.H. 5000
WDVA Danville, Va. 5000 | WDVL Vineland, N.J. . 500d
WYSR Franklin, va, 1000d | KRAC Alamonordo N.Mex. 1000d
WEER Warrenton, va. 1000d | WHLD Niagara Falls, N.Y. 5000d
KWSC Puilman, Wash, 5000 WDLA Walton, N.Y. 1000d
KTW Seattle, Wash. 000 | WCGC Belmont, N.C. 500
WEMP Milwaukee, Wils. 5000 WMPM Smithfield, N.C. 5000d
KBOEM CMM;)da:;L N.Oan. DIOI)O
wiL ambridge, Ohio 1000d
1260—238.0 KWPR Claremore, Ogla. 5%%%&(1‘
A KAJO Grants Pass, Oreg.
WCRT Birmingham, Ala. 5000d | wLBR Leb;}ngn. Pa. U 5000
KPIN Casa Grande, Ariz. 1000d | wgHG Hampton, S.C. 1000d
KCCB Corning, Ark, 500d| KNWC Sioux Falls, 8.Dak. 1000

KBHC Nashville, Ark. 500d

KGIiL San Fernando Calif. 5000
IKYA San Francisco, Calif. 5000
KSNO Aspen, Colo, Q00d
WMMM Westport, Conn. 1000d

WNRK Newark, Del. 500d
WWDC washington, D.C. 5000
WFTW Fort Walton Beach,
Florida 1000d
WAME Miaml, Fla. 5000d
WWPF Palatka, Fla. 1000
WHAB Baxley, Ga. 5000d
WBBI Blakely, Ga. 1000d
WTJH East Point, Ga. 5000d
KTEE {daho Falls, Ida. 5000d
KWEL Weiser, Ida. 000d
WIBV Belleville, (11, 5000d
WFBM Indianapolis. Ind. 5000
KFGQ Boone, lowa 000d
KWHK Hutehinson, Kans. 1000
WX0IK Baton Rouge, La. 1000d
WEZE Boston, Mass. 5000
WALM Albion, Mie 1000
WJIBL Holland. Mich. 5000d
KROX Crookston, Minn. 100
KDUZ Hutchinson, Minn. 1000d
WGVM Greenville, Miss, &000d
WNSL Laurel, Miss. 5000d
KGBX Springfield, Mo. 5000

WLIK Newport, Tenn. 5000d

KIOX Bay City, 1ex. 100
KHEM Big Spring, Tex. 1000d
KEPS Eagle Pass, Tex. 1000d
KFJZ Fort Worth, Tex. 5000
WTID Newport News, Va. [000d
WHEO Stuart, va. 1000d
KCVL Colville, Wash. 1aood
KBAM Longview, Wash. 5000d
WKYR Keyser. W.vVa. 000
WRIJIC Mauston, Wis. 500d
WWIC Superior, Wis. 5000d
1280—234.2
WPID Piedmont, Ala. 1000d
WNPT Tuscaloosa, Ala. 5000
KHEP Phoenix, Ariz. 1000d
IKNBY Newport, Ark. 1000d

IKCJH Arroyo Grande, Calif. 500d
KFOX Long Beach, Calif. 1000
{(CJH San Luis Obispo, Cal. 500d

KJOY Stockton, Calif. 1000
KTLN Denver, Colo. 5000
WSUX Seaford, Del. 1000d

WDSP DeFuniak Springs,
Florida 5000¢
WAQLK Jacksonville, Fla. 5000d

WwWWW.americanradiohistorv.com

Ke. Wave Length w.pP,
WIPC Lake Wales, Fla. IODUd
WYND Sarasota, Fla. 500d
WIBB Macon, Ga. 5000d
WMHO Aurora, ill. 1000d
WGBF Evansville, ind, 5000
KCOB Newton, lowa 1000d

KSOK Arkansas City, Kans. 1000
WCPM Cumberland, Ky. 000d

KWCL Oak Grove, La, 500d
WEIM Fitchburg, Mass. 5000
WFYC Alma, Mich. 5000d
WTCN anaapolls Minn. 5000

KVOX Moorhead, Minn. 1000
KDKD Clinton, Mo, 1000d
KYRO Potosi.Mo. 500d
KCNI Broken Bow, Nebr. 1000d
KTOO Henderson, Nev. 5000d
KRZE Farmington, N.Mex. 5000d
WADO New York. N.Y. 5000
WROC Rochester, N.Y. 5000d
WSAT Salisbury, N.C. 100

0
WYAL Scotland Neck, N.C. 5000:1
WONW Defiance, Ohio 000

WLMJ Jackson. Qhio IOODd
KLCO Poteau, Okla. {o00d
KERG Eunene. Orep. 5000
WBRX Berwick, P, 1000d
WHVR Hanover, Pa, 000
WKST New Castle, Pa 1000
WCMN Arecibo, P.R 5000
WANS Anderson 5000
WIAY Muliins, 5000d
KBHB Sturgis, S. 000d
WMCP Columbia, Tenn. loood
WDNT Dayton, Tenn. 1000d
KNIT Abilene, Tex. 500d
KWHI Brenham, Tex. 1000d
KLUE Longview, Tex. {o00d
KRAN Morton, Tex. 500
KVWG Pearsall, Tex. 500d
KNAK Salt Lake City. Utah 5000
WKDE Altavista, va. 500d
WYVE Wythewlle Va. ioood
IKMAS Shelton, Wash. l000d
KUDY Spokane, Wash. 5000d
KiT Yakima. Wash, 5000
WVAR Richwood, W.va. i000d
WNAM Neenah, Wis. 5000
1290—232.4
WTHG Jackson, Ala, 1000d
WSHF_ Sheffield, Ala, 1000d
WnhLS Sylacauga, Ala, 1000d
KEOS Flagstaff, Ariz. 1000
KCUB Tueson, Ariz. 1000
KDMS EI Dorado, Ark. S000d
KUOQA Siloam Sprns., Ark. 5000d
KHSL Chico, Calif. 5000
KPER Gilroy, Calif. 5000d
KMEN San éernarmnu,
Caiifornia 5000
KACL Santa Barbara, Cal.  500d
WCCC Hartford, Conn. 0ud
WTUX Wilmington, Del. 1000d
WTMC Ocala. Fla. 5000
WSCM Panama City Beach,
Florida 500d
WIRK W, Palm Beh., Fla. 5000
WDEC Americus, Ga. 1600d
WCHK Canton, Ga. 1000d
WTOC Savannah, Ga, 5000
KSNN Pocatello, ldaho 1000d
WIRL Peoria, 1l 5000
KWNS Pratt, Kansas 5000
WCBL Benton, K 5000d
KJEF Jennings, La. 1000d
WHGR Hounhlun Lake, Mich, 5000
WNIL Niles, Mich, 500d
WOIB Saline, Mich. 500d
KB8MO Benson, Minn. 500d
WBLE Batesville, Miss. 1000d
KALM Thayer, Mo, 1000d
KGYO Missoula, Mont. 5000
KOiL Omaha, Nebr. 5000
WKNE Keene, N.H. 5000
KSRC Socorre, N.M, 1000d
WGL! Babylon, N. Y, 5000
WNBF Binghamton, N.Y. 5000

WHKY Hickory, N.C. 500
WEYE Sanford, N.C. 1000d
wWOMP Bellaire. Ohio 1000d
WHI0 Dayton, Ohio 5000
KUMA Pendleton, Oreq. 5000
KLIQ Portland, Oreg. 5000d
WFBG Altoona, Pa. 00
WICE Providence, R.l. 5000
WFIG Sumter, S.C. 1000
WATO Oak Ridge, Tenn. 5000
KBLT Big Lake, Tex. 1000d
KivY Croekett, Tex. 500d
KRGV Weslaco, Tex. 5000
KTRAN Wichita Falls, Tex. 5000
WPVA Colonial Hots., va. 5000d
WAGE Leeshurg. Va. 1000d
WKWS Rocky Mount, va. (000d

WVOW Logan. W.Va, 5
KAPY Port Angelss, Wash.
WMIL Milwaukee, Wis, 10
WCOW Sparta, Wis.
KOWB Laramie, Wyo,

Rap10-TV EXPERIMENTER
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Ke. Wave Length W.P.
1300—230.6
WBSA Boaz. Ala. 1000d
WTLS Tallassee, Ala. 1000d
WEZQ Winfield, Ala, 500d
KWCB Searcy, Ark. 1000d
KROP Brawley, Calif. 1000
KYNO Fresno. Calif. 5000
KW KW Pasadena, Calif. 5000
KVOR Colo. Spras.. Colo. 1000
WAVZ New Haven. Conn. 1000
WRKT Cocoa Beach, Fla. 5000
WFFG Marathon, Fla. 500
WSOL Tampa, Fla. 5000d
WMTM Moultrie, Ga, 5000d
WNEA Newman. Ga. 500
WIMO Winder, Ga, 1000d
KOZE Lewiston, Idaho 5000
WTAQ La Grange, 11]. 000
WFRX W. Frankfort, 1Il.  1000d
WHLT Huntington, Ind. 500d
WAAC Terre Haute, Ind. 500d
KGLO Mason City. lowa 5000
WBLG Lexington, Ky. 1000
WIBR Baton Rouge, La, 1000
KANB Shreveport, La. 1000d
WFBR Baltimore, Md, 5000
WIJDA Quincy, Mass. 1000d
WO0OD Grand Rapids, Mich, 5000
WRBC Jackson, Miss. 5000
KMMO Marshall, Mo, 1000d
KBRL McCook, Nehr. 5000d
KPTL Carson City, Nev. 5000
WAAT Trenton, N.J, 5000d
WOSC Fulton, N.Y. 1000d
WMMJ Lancaster. N.Y.
WEEE Rensselaer, N.Y. 5000d
WGOL Goldsboro, N.C. 1000d
WLNC Laurinburg, N.C. 500
WSYD Mt. Airy, N.C. 5000
WERE Cleveland. Ohio 5000
WMVO Mt. Vernon, Ohio 500
KOME Tulsa, Okla. 5000
KDOV Medford, Oreg. 5000d
I(ACI The Dalles, Oreg. 10004
WCH Clarion, Pa. 500d
WTHT Hazleton, Pa. 1000d
WTIL Mayaguez. P.R. 100
WLOW Aiken, S.C. 500d
WCKI Greer, S.C. 1000d
WKSC Kershaw, S.C. 500d
WQiZ St. George, S.C. 500d
KOLY Mobridge, S.Dak. 1000d
WMTN Morristown, Tenn. 5000d
WMAK Nashville, Tenn, 5000
KVET Austin, Tex, 1000
KKUB Brownfield, Tex. 10004
KGNS Laredo, Tex. 500d
KKAS Silshee, Tex. 500d
KSTU Logan, Utah 1000
KOL Seattle, Wash. 5000
WCLG Morgantown, W.va, 1000d
WKLC St. Albans, W.Va.  §000d
1310—228.9
WHEP Foley, Ala, 1000d
WJAM Marion, Ala. 5000d
KBUZ Mesa, Ariz. 500
KBOK Malvern, Ark. 1000d
KIOT Barstow, Calif. 00d
KPOD Crescent City, Calif. 1000d
KDIA Oakland, Calif. 100!
KTKR Taft, Calif. 1000d
KFIKA Gresley. Colo. 1000
WICH Norwich, Conn. 5000
w000 Deland, Fla, 5000d
WGKR Perry, Fla, 1000d
WAUC Wauchula, Fla. 500d
WOMN Decatur, Ga. 500
WO KA Douglas, Ga. 1000d
WBRO Waynesboro, Ga. 1000d
WBMK West Point. Ga, 1000d
KNUI Makawao, Hawaii 1000
KLIX Twin Falls, Idaho 5000
WIFE Indianapolis, Ind. 5000
KDLS Perry, lowa 500d
KOKX Keokuk, lowa 1000d
KFLA Scott City, Kans. 500d
WTTL Madisonville, Ky, 500d
WDOC Prestonsburg, Ky.  5000d
KIKS Sulphur, La. 500d
KUZN W. Monroe, La. 1000d
WLOB Portland. Maine 5000d
WORC Worcester, Mass. 5000
WKNR Dearborn, Mich. 5000
WCCW Traverse City, Mich., 5000d
KRBI_St, Peter, Minn, 1000d
WXXX Hattiesburg, Miss. 1000d
KFSB Joplin, Mo. 5000
KFBB Great Falls. Mont. 5000
KGMT Fairbury, Nebr. 500d
WILK Asbury Park, N. J. 1000

WCAM Camden, N. J. 1000

KARA Albuguerque, N.M. (000d
WVIP Mt. Kisco. N.Y. 5000d
WTLB Utica. N.Y. 1000
WISE Asheville, N.C, 5000
W KTC Charlotte, N.C. 1000

WTIK Durham, N.C, 5000
KNOX Grand Forks. N.Dak. 5000
WFAH Alliance, Ohio 1000d

FEBRUARY, 1965

Ke. Wave Length W.P.|Ke. Wave Length W.P.|Ke. Wave Length W.P.
KNPT Newport. Oreg. 5000 WEVD New York, N.Y. 5000 | WIMB Brookhaven. Miss. 250
WBFD Bedford, Pa. 5000d | WPOW New York, N.Y. 000 WAML Laurel, Miss, 250
WGSA Ephrata, Pa, 5000d | WEBO Owego, N.Y. 000d | KXEO Mexico. Mo. 1000d
WNAE Warren, Pa, 000d | WHAZ Troy., N.Y. 1000 | KLID Poplar Bluff, Mo. 1000d
WDKD Kingstree. S.C. 5000d | WUSM Havelock, N,C. 1000d | KSGM St. Genevieve. Mo, 1000
WwWDOD Chattancoga, Tenn. 5000) WHOT Camphell. Ohio 1000 [ KSMO Salem, Mo. 1000
WDXI Jackson, Tenn. 5000f WFIN Findlay, Ohio 1000d | KICK Springfield, Mao. 1000
WBNT Oneida, Tenn, 1000d | W KOV Wellston, Ohio 500d | KCAP Helena, Mont. 1000
KZIP Amarillo, Tex. 1000d | WELW Willoughby, 0. 500wd | KPRK Livingston, Mont. 1000
WRR Dallas. Tex. 5000 | KPOJ Portland, Oreg. 5000 | KATL Miles City, Mont, 1000
KOYL Odessa, Tex. 1000d| WBLF Bellefonte, Pa, 500 | KQTE Missoula, Mont. 250
iKUBO San Antonio, Tex. 5000 | WICU Erle, Pa. 5000( KHUB Fremont, Nebr, 500
WEEL Fairfax, Va, 5000 | WLAT Conway. S, C. 5000 | KGFW Kearney, Nebr, 1000
WGH Newport News, Va, 5000 | WFBC Greenville, S.C. 5000 | KSI1D Sidney. Nebr, 000
KARY Prosser. Wash. 1000d | WAEW Crossvilte, Tenn. 1000d | KORK Las Vegas, Nev. 1000
wWIiBA Madison, Wis. 5000 | WTRO Dyersburg, Tenn. 500d | KBET Reno, Nev. 1000
KMIL Cameron, qre)(. 500d | WDCR Hanover, N.H, 1000
1320—227.1 KSWA Graham. Tex. 500d | WM ID Atlantie City, N.J. 1000
— . KINE Kinusvglle. Tex. 105%%3 lﬁ:ag azggco- 0N.hlvll. - '?333
KVKM Monahans, Tex. uidoso, N. Mex,
WSk Qothan, Ala. e seeeq| KDOK Tyler. Tex. 1000d { KKIT Taos, N.Mex. 250
KBLU Yuma, Ariz. " 5004 | WBTM Danville. Va. 000 | KSIL Silver City, N.Mex, 1000
KWHN Fort Smith, Ark, 5000 | WRAA Luray, Va. 1000d| WMBO Auburn. N.Y. o0
KRLW Walnut Ridge, Ark. 1000d| WOLD Marion, va, 1000d | WENT Gloversville, N.Y. 1000
KHS) Hemeto cant o T Tiood| WESR Tasley. va. 5000d | W KSN Jamestown, K.Y, 250
KLAN Lemoore. Calif 1000d | KF KF Beltevue, Wash, 5000d | WUSJ Lockport. N, ;Y 250
KUDE Oceanside, Calif 500 | KCFA Spokane, Wash. 5000d | WMSA Massena, N.Y. 1000
KCRARS Uelch Calif. sg00| WETZ New Martinsville, WALL Middletown, N.Y, 1000
bl Ro‘ﬁ"“'pg"émc la if. R o00g W.Va. 1000d | WIRY Plattsburgh. N.Y. 1000
WATR Waterbury, Gonn 5000| WHBL Sheboygan. Wis. 5000 | WIRI Lenoir, N.C. 1000
WGMA Hollywood, Fra™ 16004 | KOVE Lander,” Wyo. 5000 | WISB Lumberto 1000
WZOK Jacksonville, Fla. 5000 wOOW Gresnville, b 1000
WAMR Venice, Fla. 500d | 1340—223.7 WGNI Wilmington. N.C. 1000
L R [ o o WAIR Winston.Salem, N.C, 250
KNIA Knoxville, lowa d| WKUL Cullman, Ala. 1000 | KQRS Gonams, 60 1000
KMAQ Maguoketa, lowa s00d | WJO1 Florence, Ala. 1000 WOUB Athens, Ohio 250
KLWN Lawrence. Kans. 500d | WGWC Selma, Ala, 250 | wiZE Springfietd. Ohio 1000
WBRT Bardstown, Ky. 1000d | WFEB Sylacauga, Ala. 10001 wsTv ‘Steubenvilie, Ohio 1000
WNGO Mayfield, Ky. 1000d | KI1BH Seward, Alaska 250 KIHN Hugo, Ok ' 250
KHAL Homer, La. 1000d | KIKO Miami, Ariz. 1000 ROV Gkta: City, okla, 1000
WICO Salisbury. Md. 1000d | KKIT Taos, N.M. 250| 'Tow Sand Springs, Okla. 250
WARA Attlebors, Mass. 1000 KNG ,',‘ggea'“-“”“- 2591 KLOO Corvallis, Oreg. 250
piks Gamins e stnn| KEQE AR, I Kwve EnlerieOhee, 20
WRIW Eicayune,'Miss, sot0d) KBTA Batesvitle, Ark, 1200 | KFIR North Bend, Orog. 1000
KLY Sortoorat Giebr. ' oug| KBRS Springdaie. Ark. 1000 WOYY Connellswille, Pa.” 10004
KRDD Roswell, N.M. 1000d | KATA Arcata, Calif, 2501 Wi'RZ Ol City, Pa 1000
WWHG Hornell, N.Y, 5000d | KMAK Fresno, Calif 1000\ WHAT Philadelphia, Pa 1000
WQSR Solvay, N.Y, 500d | KDOL Mojave, Calif, 100 CRAW Reading, Ps, 1000
WAGY Forest City, N.C, 1000 | KSFE Needles. Calif. 250 | WTRN Tyrone, Pa. 1000
WCOG Greensboro, N.C.. 5000 KCAORyOrovilio] %“h';:bo 250| WBRE Wilkes-Barre, Pa. 1000
RS o Gyt Uil o0 WA Villamadil V5 g
KQDY Minot, N.Dak. 10004 | KIST Santa Barbara, Calif. 1000 WaRe aRIAC = foe g 1000
WHOK Lancaster, Ohio 1000d | KOMY Watsonville, Calif. 1000 Wy’ goek Hill. S.C. 1000
KWOE Clinton. Okla 1000d | KDEN Denver. Colo. 1960 | wssc Sumter, S.C. 1000
KATR Eugene, Ore. 000d | KWSL Grand Junction, Colo. 250| ("’ Hyron, §. D, 1000
WKAP Allentown, Pa. - 5000 | KVRH Salida. Colo. 1000| KRsD Rapid City, S.Dak. 1000
WGET Gettysburg, Pa. 1000| WNHC Now Haven, Conn, 1000 | BRSO, RIPIE B0V 2. bake oy
WJAS Pittsburgh, ' Pa, 5000 | WOOK Washington, D, C. 1000 WKRM Columbia, Tenn 1000
WSCR Seranton, 'Pa._ 1000 | WSLC Clermont, Fia. 250\ WGRV Greeneville, Tenn. 1000
WUNO Rio Piedras, P.R 5000 | WTAN Clearwater, Fla. 250 | W GN Knoxville, Tenn. 1000
WO0IC Columbia telt 5000 | WROD Daytona Beh., Fla. 1000 WLOK Memphis .Tn-nn . 1000d
KELO Sioux Falls, S,Dak. 5000 | WDSR Lake City, Fia. 10001 WEDT Winchester, Tean, 1000
WICIN Kingsport. Tenn.  5000d | WTYS Marianna, Fla. 1000 '\ OKC Abilene, Tox. 1000
WMSR Manchester, Tonn. 50004 | WAXT Palm Beach. Fla. 250 (TSl “Burnett, Tex.” 250
KYME Colo City Fon. ™ 10008 RS Vllakiso-Niemvitg, 2| KAND Comictha fox. 280
. ; . . Ter.
KERK Sul ks ST, an St WAKE Atlanta, Ga. 1000 KEEA Lutiin, Fex. © 1500
K . A ens, Ga.
KXRO Abardcen: Wash, so0b | WBBU Augusta, Ga 1000| K0P Fort Rrmars Tor, 230
KHIT Walla Waila, wash. 1000d | W GAA Cedartown, Ga, 10001 KTEQ San Angelo, Tex.” 250
WQMN Superior, Wis.  1000d | W OKS Columbus, Ga, b000| LUIC Victoria, Tex. 250
WFHR Wisconsin Rapid WBBT Lyons, Ga. 1000\ W TWN St. Johnsbury, Vt. 1000
sconsin Raplds, . WTIF Tifton, Ga. 1000 b M
8. 5000 A N Nampa. ldahu 1000 | WSTA Charlotte Amalie, V.I. 250
KPST Preston. Idah 250 WKEY Covington, \Ia. 1000
1 1 WHAP Hopewsll, 1000
330—225.4 KSKi Sun Valiey, idano 1000 | R Crimge S 1000
WSy Decatur, lil, 1000 | VA X Anacortes v'uash 250
WROS Scottshoro, Ala, 1000d | WIPF Herrin, 1l 1000 | BB Pasco, Wash. 250
KMOP Tueson, Ariz. 500d [ wWiOL Jotiet, 1il. 1000 | | A BA Raymond. Wash 1000
KVEE Conway, Ari. 500d | WwBIW Bedford, Ind. 1000 KMEL Wgnatcht;.e Wash 250
KLOM Lompoe, Cal. 1000d | WTRC Elkhart, Ind. 1000 | SRR Clarkshurg, W . Va, 1000
KFAC Los Angeles, Calif. 5000 WLBC Muncie, Ind. 1000 WEPM Martinsbur'n W. Va. 1000
KLBS Los Banos, Calif. 500d | KROS Clinton, lowa 1000 WMON Montgomery. W.va. 250
KAHR Redding, Calif. 5000d | KCKN Kansas City, Kans. [000d WOVE WQIoh‘ W.va, 1000
WARN Ft. Pierce, Fla. 1000 | KSEK Pittsburg, Kans. 1000 | W'Y Vadysmith. Wis 1000
WWAB Lakeland, Fla. 1000d | WCMI Ashland, Ky. 1000 | W BT Milwaukee, 'Wis. 1000d
WEBY Milton, Fia, 5000d | KENT Prescott, Ariz. 250 | WEAT Miekoon Wys & 250
WMEN Tallahassce. Fla. 5000d | WNBS Murray, Ky. 1000d KYCN Wheatl;ind W o 250
WMLT Dublin, Ga. 000d | WEKY Richmond, Ky, 1000 | KXo Worland, Wyo " 1300
WEAW Evanston, 1ll. 5000 | KYOB Bastrop, La, 250 ' .
WRAM Monmouth, Iil. 1000d | KRMD Shreveport, La. 1000d
WRRR Rockford, ). 1000d | WFAU Augusta, Maine 1000 | 1350—222.1
WIPS Evansville, Ind. 5000 | WHOU Houlton, Maine 1000 ;
WGRB Greenburg, Ind. 500d | WGAW Gardner, Mass. 1000 | WIWT Demopolis, Ala. 5000d
KWWL Waterloo, lowa 5000 | WNBH New Bedford, Mass. (000| WELB Elba, Ala. 1000d
KFH Wichita, Kans. 5000 | WBRK Pittsfield, Mass. 1000 | WGAD Gadsden, Ala. 5000
WYGO Corbin, Ky. 5000d | WLEW Bad Axe. Mich, 1000 | KLYD Bakersfield, Calif.  1000d
WMOR Morehead, Ky. 1000d | WLAV Grand Rap., Mich, 1000] KCKC San Bernardino. Calif. 500
KVOL Lafayette. La. 1000 | WCSR Hilisdate, Mich. 1000 KSRO Santa Rosa, Callf. 5000
WASA Havre de Grace, Md, SOOOd WMTE Manistee, Mich. 1000 | KKAM Pueblo, Colo. 000
WCRB Waltham, Mass. 5000 WAGN Menominee. Mich, 1000 | WNLK Norwalk, Cenn, 1000
WTRX Flint, Mich. 5000 | WMBN Petoskey, Mich. 1000 WINY Putnam. Corn. 1000d
WLOL Minneapolis, Minn, 5000 | WEXL Royal Oak, Mich. 1000 | WEZY Cocoa, Fla. 1000
WIPR Greenville, Miss. 1000| KDLM Detroit Lakes, Minn, 1000 | WDCF Dade City. Fla. 1000d
WDAL Meridian, Miss. 1000d | WEVE Eveleth, Minn. 000 | WCAI Ft. Myers. Fla, 1000d
KUKU Willow Springs, Mo. 1000d| KROC Rochester, Minn, 1000 | wBSG Blackshear, Ga. 500d
KGAK Gailup, N.Mex. 50001 KWLM Wilimar, Minn, 1000/ WRWH Cleveland, Ga. 1000d
113
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WRPB Warner Robins, Ga. 5000d
KRLC Lewiston, Ida,-

Cilarkston, Wash. 5000d
WAAP Peoria, IN. 1000
wJBD Salem, iIl. 1000d
WIOU Kokomo, Ind. 5000
KKNT Des Moines, lowa 5000
IKKMAN Manhattan, Kans. 500d
WLOU Louisville, Ky, 5000d
WSMB New Orleans, La, 5000
WHMI Howell, Mich. 500
KDI0 Ortonville, Minn, 1000d
WCMP Pine City, Minn. 1000d
WKOZ Kosciusko. Miss. 5000d
KCHR Charleston, Mo, 1000d
KBRX D’Neill, Nebr. 1000d
WLNH Laconia, N.H. 5000d
WHWH Princeton, N.J. 5000
KABQ Albuguergue, N.M. 5000
WCBA Corning, N.Y. 1000d
WRNY Rome. N.Y. 500d
WBMT Black Mountain, N.C. 500d
WHIP Mooresville. N.C. 1000d
WLLY Wilson, N.C. 1000d
KBMR Bismarck, N. D. 5000
WADC Akron, Ohio 5000
WCSM Celina, Ohio 500d
WCHI Chillicothe. Ohio 1000d
KRHO Duncan, Okla. 250
KTLQ Tahlequah, Okla. 1000d
KRVC Ashiand, Dreg. 1000d
WORK York, Pa, 5000
WWBR Windber, Pa 1000d
WODAR Darlington, S.C. 1000d

KCAR Clarksville, Tex.
KTX) Jasper. Tex.
KCOR San Antonio, Tex. 5000
WBLT Bedford. Va.
WFLS Fredericksburg, Va,

WNVA Norton, Va. 5000d
WAVY Portsmouth, Va, 5000
WPDR Portage, Wis. 5000d
1360—220.4

WWWB Jasper, Ala. 1000d
WLIQ Mobile, Ala. 5000d
WMFC Monroeviile, Ala. iouod
WELR Roanoke, Ala. 1000d
KRUX Glendale, Ariz. 5000
KLYR Clarksvilie, Ark. 500d
KFFA Helena, Ark, 1000
KFIV Modesto, Calif, 1000
KRCK Ridgecrest, Calif. 1000d
KGB San Dlego, Calif, 5000
KDEY Boulder. Colo. 300d
WDRC Hartford, Conn. 5000
wO0BS Jacksonville, Fla, 5000d
WIKAT Miami Beach, Fla. 5000
WSFR Sanford. Fla. 500d
WINT Winter Haven, Fla. (000d
WAZA Bainbridge, Ga. 1000d
WLAW Lawrenceville, Ga. 1000d
WMAC Metter. Ga. 500

WIYN Rome. Ga. 500

WLBK DeKalb, 1), 1000d
WVMC Mt Carmel, (I 500

WGFA Watseka, (1. 1000d
KHAK Cedar Rapids. lowa (000d
KXG! Ft. Madison, lowa 1o00d
KSCJ Sioux City, lowa 5000
KBTO E! Dorado, Kans. 500d
WFLW Monticello, Ky. 1000d
KDBC Mansfield, La. 1000d
KVIM New iberia, La, 1000d
KTLOD Tallulah, La. 500

WESB Baltimore, Md. 5000d
WLYN Lynn, Mass, 1000d
WKYO Caro, Mich 500d
WKMI Kalamazoo, Mich. 5000
KLRS Mountain Grove, Mo. {000d
KWRV McCook. Nebr, 1000d
WNNJ Newton, N.J. 1000d
WWBZ Vineland. N.J. 1000
WKOP Binghamton, N.Y. 5000
WMNS Olean, N.Y. 1000d
WCH . N.C. ic00d
KEYZ Wilsiston, N.D. 5000
WSA{ Cincinnati, Ohio 5000
WWOW Conneaut, Ohio 500d
KUIK Hillshoro, Oreg. 1000d
WMCK McKeesport, Pa, 5000
WPPA Potisville, Pa. 5000
WELP Easley, S.C. 1ooed
WLCM Lancaster, S.C. 10004
WNAH Nashville. Tenn. 1000d
KRAY Amarillo, Tex. 500d
KACT Andrews, Tex. 1000d

114

Ke. Wave Length W.P. | Ke. Wave Length W.P. | Kec. Wave Length W.P.
KWBA Baytown, Tex. 1000 | WBNX New York,, N.Y. 5000 | KUK! Ukiah, Calif. 1000
KRYS Corpus Christi, Tex. (000| WLOS Asheville, N.C. 5000 | KUNG Visalia, Calif, 1000
KXOL Ft, Worth, Tex. 5000 (WTOB Winston-Salem, N.C. 5000{ KRLN Canon City, Colo. 250
WBOB Galax, va. 1000d | WWIZ Lorain, Ohio_ 5000 KOTA Delta, Colo. 250
WHBG Harrisonburg, Va. 5000d | WPKO Waverly, Ohio 1000d | KFTM Ft. Morgan. Cola. 250
KFOR Grand Coulee, Wash. (000d [ KSWOQ Lawton, Okla. 1000 | KBZZ La Junta, Colo. 1000
KMO Tacoma, Wash. 5000 | KMUS Muskogee, Okla. 1000 | WSTC Stamford, Conn. 1000
WHJIC Matawan, W.Va. 1000d | KBCH Dcean Lake, Dreg. 1000d | WIL) Willimantie, Conn. 1000
WMOV Ravenswood. W.Va. 1000d | KSRV Ontario, Oreg. 5000 [WFTL Ft. Lauderdale, Fla. 250
WBAY Green Bay, Wis. 5000 | WACB Kittanning, Pa. 1000d | WIRA_ Ft. Pierce, Fla. 1000
WISV Virongua, Wis. (000 | WMLP Milton, Pa, 1000d | WNVE Ft. Walton Beh., Fla.
WMNE Menomonie, Wis. 1000d | WAYZ Waynesboro, Pa, 1000d 1000d
KVRS Rock Springs, Wyo. 1000 | WNRI Woonsocket. R.I. 1000d | WRHC Jacksonville, Fla. 250
1370—218.8 WGUS N Avgusta, S6. 1000\ WIRR Sanferd, £1 1000
= . « Augusta. 8.C. 0 anford, Fla,
WBYE Calera, Ala 1000d KOTA Rapid City. S.Dak. 5000 | WZRH Zephyr Hllls. Fla. 250
KTPA Proseott, Ark. 200d | KFCB Redfield, 'S, Dak. 500d | WCQS Alma, Ga. 1000
KREL Corona. Cal 1000 WYSH Clinton, Tenn. 1000d | WSGC Elberton, Ga. 1000
KQCY Quiney, C:H 500d WGMM Mlllmnton, Tenn, 500d | WNEX Macon, Ga. 1000
KEENISa J{)-se c' i op0 | KJET Beaumont, Tex, 1000 WMGA Moultrie, Ga. 1000
KGEN Tulare. € I?l 6 1000d | KBWD Brownwood, Tex. 1000| WCOH Newnan, Ga. 1000
WKMK Bloun'tstio‘wln' Fl 5004 | KCBM Crane, Tex, 1000d | W GSA Savannah. Ga. 1000
WKOS Oeatar Fla™ Eb 50009 | K TSM E! Paso, Tex. 5000 | KART Jerome, Idaho 250
WCOA Pe sa'colaa'rl 5000 KMUL Muleshoe, Tex. 1000d | KRPL Moscow. Idaho 250
WAXE Ve” Beach Fal' 1800 KBOP Pleasanton, Tex. 1000d { KSPT Sandpoint, idaho 1000
WS 0 R, [ d| WSYB Rutland. Vt 5000 | WOWS Champaign. Ill. 1000
WE AR G |333u WMBG Richmond, Va 5000 | WGIL Galesburg, 11l 1000
WKLE “;a";.'“t"- a. 0004 | KBKO Everett, wash. 5000 | WROZ Evansville, Ind. 1000
&5 WELTILL, (60, {000d | K pEG Spokane, Wasn, 5000d| WBAT Marion, Ind. 1000
w;’{is o, l‘ll- ] ‘gﬂ%ﬂ WMTD Hinton, W.Va. 1000d | KCOG Centerville, |a, 500
with Soominaton. Ind. 8000 WBEL Beloit, Wis. 5000 | KVFD Fort Dodge, fowa 1000
KOTH Dubuque, low 5000 1390—215.7 KAYE Fiv iCanans. 1300
KGNO Dodge City. Kans. 3000 WHMA Anniston. Al 5000 (A "ci;,’,',s,',,,'f,::f',(y. 1000
KALN lala, Kans. I 2004} KDQN' DeQueen. ‘Ark. 500d | WIEL Elizabethtown, Ky. 1000
WeON rayampbell. Ky S00d| KAMO Rogers, Ark 1000d | WETG London. Ky, 250
)y 70004 KGER Long Beach, Catir. 5000 | WFPR Hammend. 'La. 250
WTKY Tompkinsville, Ky, 1000d KCEY Turloek, cafif . 5000 | KAOK Lake Charles, La. 1000
KAPB Marksville. La, 1000d KF ML Denver. Colo. 1000d | WRDO Augusta, Maine 1000d
WMHI Braddocks Hts., Md. 500d WAVP Avon P'ark Fla 10004 | WIDE Biddeford, Maine 1000
W IKIK Leonardtown, Md. 1000d WPUP Gainesvillo, Fla 5000d | WWIN Baltimore, Md. 1000
WODEA Ellsworth, Me. . 5000d WISK Americus, G’a o 5000d WALE Fall River, Mass. 1000
WGHN G{a{nd Haven, Mich. 500d WNUS Chicago, 111 5000 WLLH Lowell, Mass, 1000
KSUM Fairmont, Minn. 1000 WFIW Fairfield, 110, 1000 | WHMP Northampton, Mass. 1000
WMGO Canton, Miss. 000d | W 1eh Seymour. Ind, 1000d | WELL Battle Creek, Mich. 1000
KWRT Boonville, Mo. I(](](]d KCLN Clinton. lowa 1000d | WILB Detroit, Mich, 1000d
KCRYV Caruthersville, Mo,  1000d KCBC Des Moines, lowa 1000 | WHDF Houghton, Mich, 250
XL RgO e Mont 5000 | |KKICK Concordia, 'Kans 5004 | WMAB Munising, Mich. 250
KAWL York, Nebr. 500d WANY Albany, Ky . 1000d WSAM Saginaw, Mich, 1000
WFEA Manchester, N.H. 5000d WKIC Hanrd'K * 5000d WSIM St. Joseph, Mich, 1000
WALK Patchogue, N.Y. 500d KFRA Frankiin, I{a. 500d | WTCM Traverse City, Mich. (000
WSAY Rochester, N.Y. 50001 o' e’p Prosque 1sle, Me. 5000d | KEYL Long Prairie, Minn. 250
WLTC Gastonia, N.C. 5000d KIPW Waynesville, 'Mo * loood | KMHL Marshall, Minn, 1000
WTAB Tabor City, N,C. 5000d | oy Orange, Mass. 1000d | WMIN Mpls. -St. Paul Minn. (000
KFJM Grand Forks, N.D. 1000d WPLM Plymouth, Mass, 500 WHLB Virginia, Minn. 1000
WSPD Toledo. Ohio 5000 WCER Charlotte. Mich. (000d | WBIP Booneville. Miss. 250
KVYL Holdenville, Okla. 500d 1 i Duluth, Minn, 500 WNAG Grenada, Miss. 250
KAST Astoria, Oreg. 1000 KRFO Owatonna, Minn. s00d | WFOR Hattiesburg. Miss, 250
WOTR Corry, Pa. 1000 |\ o0A Gulfport., Miss 1000d | W1QS Jackson, Miss. 250
WPAZ Pottstown, Pa. 1000d WQIC Meridian. Miss. 50004 WMBC Macon. Miss. 250
WKMC Roaring Spros., Pa. 1000d | \(/pw waynesville, M T000g | KFRU Columbia, Mo. 1000
WIVV Vieaues, P.R. 1000 | G EN'N Farmington, N.M o6 | KICE - Festus, Mo. 250
WKFD Wickford, R.1, 500d | kOB Hoboe N My eXe 30001 KSIM Sikeston, Mo, 1000
WDEF Chatianooga, Tenn. 5000 WEOR PouprkeuMex. . 5900d| KTTS Springfleld, Mo. 1000
WOXE Lawrenceburg, Tenn, 1000d WRIV Ri “gh :3"""' 7" |00pq | KORG Deer Lodge, Mont. 250
WRGS Rogersville, Tenn.  1000d | by GIHeTheRd, N 3000 | KXGN Glendive. Mont. 250
KOKE Austin. Tex. 1000d | MEPE GrrACUSEN. Y. c KARR Great Falls, Mont. 1000
KFRO Longview, Tex. 1000 | w A6 A S:clg ﬁ“(':‘ » N.C. 5000 cOwW Alliance, Nebr. 1000
KPOS Post, Tex. 500d | Winw T e 3;‘ s éggg KLIN Lincoln. Nebr, 250
KSOP Salt Lake City, Utah 1000d KLPM M”’", N, 'D K. 5000 | KXBM! Henderson, Nev. 250
WBTN Bennington, vt. 1000d DH Bmlof ¥ 00 | KWNA Winnemucea. Nev. 1000
WHEE Martinsville, va.  5000d | Wi Seljefontaine, Ohlo 5004 | weRL Berlin, N.H. 250
WIWS South Hill, Va.  5000d Middlepart oy, 0. so00q | WISL Hanover, N 1000
KPOR Quincy, Wash. 1000d | w i) youngstewn Onio " sang | WLTN Littleton, N. H. 250
WMOD Moundsville, W.Va. 1000d| KCRC Enid OKI 3000 |KTRC Santa Fe, N.M. 000
WCCN Neillsville, Wis, 5000d | KSLM Salem, Drae'n 5000 | KCHS Truth or Consequences,
KVWO Cheyenne, Wyo. 1000 | W AN Lancaster P 5000 New Mexico 250
WRSC § Cellege KTNM Tucumeari. N.M. 1000
1380~217.3 WL B D i 1000d | woND Pleasantville, N.J. 1000
Sl LRI 1000/ waBY Albany, N.Y. 1000
WRAB Arab, Ala. lgo0d| WHES Belton. e 1000d | wysSL Buffalo, N.Y, 1000d
WGYV Greenville, Ala. 1000d AN M:JI:MO"S- EHE 53380 WSLB Ogdensburg, N.Y. 1000
KOXE N. Little Rock, Ark. 1000d WIS fonarsn, 5003 WBMA Beaufort. N.C. 250
KBVM Lancaster, Calif. 1000d b3 I_‘:‘Iecs n. °4“- 00d | WGBG Greenshoro, N.C. 1000
KGMS Sacramento, Calif.  1000| KULE E} Camno. Tex. 500d | wSHB Raeford, N.C. 1000
KSBW Salinas, Calif, 000 KBEC Waxa R U 500d | wgic Statesville, N.C. 1000
KFLJ Walsenburg, Colo,  [000d 7 b I 1000| wiSE Wallace. N. C. 1000
WAMS Wilmington, Del. 5000 | WEAM l‘llngton va. 3000 wHCe Waynesville, N.C. 1000
WLIZ Lake Worth, Fla, 500d | W W OC Lync "‘»‘&"v a. 0003 WCNF Weidon. N.C. 1000d
wQXQ Ormond Beh., Fla, 1000d| WKLE Keyser, 2 1000d | KEYJ Jamestown. N.Dak. |
WLCY St. Petersburg, Fla. 5000 K akima, Wash. WMAN Mansfield. Dhio 1000d
WAOK Atfanta, Ga. 5000\ 1400—214 2 WPAY Portsmouth, Ohio 1000
WSIZ Ocilla, Ga. . 5000d * KWON Bartlesville, Okla. 1000
KPO) Honolulu, Hawail 5000 WMSL Decatur, Ala. 1000 | KTMC MecAlester. Okia. 250
Wbzl Brazil, Ind. 500d | WXAL Demopolis, Ala. 1000d | KNOR Norman, Okla. 250
WKIG Ft. Wayne, tnd, 5000 | WFPA Ft. Payne. Ala. 1000] KNND Cottage Grove, Oreg. 1000d
KCIM Carroll. lowa 1000| WILD Homewood, Ala. 1000 | KJOY John Day, Ore. 250
KC|I Washington. jowa 500d | WJIHD Dpelika, Ala. 1000 | WEST Easton. Pa. 1000
KUDL Fairway. Kan, 5000 | KSEW Sitka. Afaska 250 f WIET Erie, Pa. 1000
WMTA Central City, Ky. 500d | KCLF Clifton, Arlz. 250 | WFEC Harrisburg. Pa, 1000d
WWKY Winchester, Ky, 1000d | KJKJ Flagstaff, Ariz, 250 | WICK Scranton. Pa. 250
WYNK Baton Rouge, La. 500d| KX1V Phoenix, Ariz, {1000 | WRAK Williamsport, Pa. 1000
WKTJ Farmington, Me, 1000d{ KTUC Tueson, Ariz. 250 | WVO0Z Carolina, P.R. 250
w;‘[g Eor:Hy'nlgn.MMclgh éggg 'ﬁ‘s’% Eluvga. Ianz.A . '%gg WCOS Columbia, S.C. 1000
reenville, Mich. orado, Ark. WGTN Georgetown. S.C. 1000
Kk'GZEB\rVai""d‘ Minn, 1000d | KCLA P\iVM Blug. kArk. Ilggg WHCQ Spart“:nbura Ss.c‘ 1000d
WOLT \ndianaia: Miv 5000 | KPAT Berkeley. Catit, foo0) [ ZMRClacksville jTenh Juppyl 060
KWK St Louis. Mo. -~ 3000 | KREO Indwo. Calif. 999\ WHUB Cookeville; Tann. 1000
KUVR Holdredge. Nebr. 500| KQMS Redding, Calif. 250 | WLS8B Couner!ull. Tenn, 1030
WBBX Portsmouth, N.H. 1000 KSLY San Luis Obispo. Cal. 250| WGAP Marwville. Tenn.  1000d
WAWZ Zarenhath, N.J. 5000 | KSPA Santa Paula, Calif. 250 WHAL Shelbyville. Tenn. 1000
WFSR Bath. N.Y. 500d | KHOE Truckes, Calif. 1000/ KRUN Ballinger, Tex. 250
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Ke. Wave Length

KBYG Big Springs, Tex.
UNO Corpus Christi, Tex.
ILE nr. Galveston, Tex.
VL Greenville, Tex.

E Jacksonville, Tex.
Pecos, Tex.

EYE Perryton, Tex.

VOP Plainview, Tex.
DWT Stamford, Tex,
}EM Temple, Tex.
v

=-m
Cmo
Z

Y
0

FS Texarkana, Tex.
QU Uvalde. Tex.

X Provo, Utah

T Burlington., Vt,
Charlottesville, Va.
Hillsville, Va.
Portsmouth, Va,
So. Boston, Va,
Winchester, Va.
0 Longview, Wash.
SC Othello, Wash.

RRARARRARRARAX

xxiiiisz_
ITIIZON
835zI33

M e

WBTH williamson, W.Va.
WATW Ashland, Wis,
WBI2 Eau Claire, Wis.
WDUZ2 Green Bay, Wis.
WRIJN Bacine, Wis,
WRDB Reedsburg, Wis.
WRIG Wausau, Wis.
KATI Caspar, Wyo.
KODI Cody. Wyo.

1410—212.6

WALA Mobile, Ala.
WRCK Tuscumbia, Ala.
KTCS Fort Smith, Ark,
ERN Bakersfield, Calif.
RML Carmel, Calif,
KOK Lompoc, Calif.
KMYC Marysville, Calif.
KCAL Redlands, Calif.
KCOL Ft, Collins, Colo.
WPOP Hartford, Conn.
0V Dover, Del.

YR Fort Myers, Fla.
L Lecsburg, Fla.
NS Tallahassee, Fla.
IX Griffin, Ga,

NE Cummings, Ga.
AX McRae, Ga.

AAR

££%
N OPEO

EELELEEE

KGRN Grinuell, fowa
KLEM LeMars, lowa .
KCLO Leavenworth, Kans.
KWBB Wichita, Kans.
WLBJ Bowling Green, Ky.
WHLN Harlan, Ky.
KDBS Alexandria, La.

WGRD Grand Rap., Mich,
KLFD Litchfield, Minn.
RWB Roseau, Minn.
SK Cleveland, Miss.
KN Newton, Miss,
North Platte, Neb,
Asburz Park-
atontown, N.J.
Dunkirk, N.Y.
Elmira, N.Y.
Glen Falls, N.Y.
Watertown, N.Y.
Concord, N.C.
Durham, N.C.
Dayton, Ohio
Portland, Oreg.
Lansford, Pa.
Pittsburgh, Pa,
C Clinton, S.C.
YMB Manning, S.C.
WCMT Martin. Tenn.
KBUD Athens, Tex.
KBAN Bowie, Tex.
KVLB Cleveland, Tex.
KXI1T Dalbhart, Tex.
KADO Marshall, Tex.
KRIG Odessa. Tex.

£ESEEEE EELER
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IZOOCo-H-IZm ©7

££X%
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©

WRIS Roanocke, Va,

5
WRDS S. Charleston, W.Va.

WHKBH LaCrosse, Wis.
KWYO Sheridan, Wyo.

1420--211.1

WACT Tuscaloosa, Ala.
KHFH Sierra Vista, Ariz.
KPOC Pocahontas. Ark.
KRDO Colo. Sprgs., Colo.
KSTN Stockton, Calif.
WLIS Old Saybrook, Conn.
WBRD Bradenton, Fla.

FEBRUARY, 1965

W.P. |Kec. Wave Length W.P. |Kec. Wave Length
1000| WDBF Delray Beach, Fla. 5000d —

250 | WETH St. Augustine, Fla. 1000d 1440—208.2

250/ WAVO Avondale Estates, Ga, 1000d | WHHY Montgomery, Ala.

250| WRBL Columbus, Ga. 5000 | KDOT Scottsdale, Ariz,

1000 | WPEH Louisville, Ga. 1000d| KHOG Fayetteville, Ark.
1000| WLET Toccoa, Ga, 5000d | KOKY Little Rock, Ark.

250 | KOLL Honolulu, Hawaii 5000 | KVON Napa, Calif.

250 | WiNI Murphysboro, lil. 500d | KPRO Rlverside, Calif.
1000 | WIMS Michigan City, Ind. 5000d| KCOY Santa Maria, Calif.
1000 | wOC Davenport, lowa 5000 | WBIS Bristol, Conn.

250 | KJCK Junction City, Kans, 1000d| WABR Winter Park. Fla.

250 | WTCR Ashland. KY. 5000d | WWCC Bremen. Ga.

250 | WHBN Harrodsburg, Ky. 1000d| WGIG Brunswick, Ga.
1000 | WVJS Owensboro, Ky. 5000 WRAJ Anna, IlI.

1000 | KPEL Lafayette, La. 1000] WIOK Normal, lil,

1000 | WBSM New Bedford, Mass. 5000| WPRS Paris, 1l
1000 | wBEC Pittsfield, Mass. 1000 | WGEM Quincy. 11l
1800 | WAMM Flint, Mich. 1000d | WROK Rockford, 11l,
1000 | wiKPR Kalamazoo, Mich.  1000d} WPGW Portland, Ind.

250| KTOE Mankato, Minn. 5000 | KCHE Cherokee, lowa

250 WSUH Oxford. Miss. 000d | KEWI Topeka, Kans.
1000 | WQBC Vicksburg, Miss. 1000 | WCDS Glasgow, Ky,
1000| KBTN Neosho, Mo. 500d| WKLX Paris, Ky.

000 KOOO Omaha, Nebr. 00d | WEZ) Williamsburg, Ky.
1000 | KSYX Santa Rosa, N.Mex. 1000d| KMLB Monroe, La.

250 | WALY Herkimer, N.Y. 1000d | WIAB Westbrook, Me.
1000 | wACK Newark, N.Y. 500 | WAAB Worcester, Mass.
1000 | WLNA Peekskill, N.Y. 1000d | WBCM Bay City, Mich.
1000 WMYN Mayodan, N.C. 500| wDOwW Dowagiae, Mich.
1000 | WGAS S, Gastonia, N.C. 500d | WCHB Inkster, Mich.
1000| wVOT Wilson, N.C. 1000 | KEVE Golden Valley, Minn.
1000 | WHK Cleveland, Ohio 5000 WHHT Lucedale, Miss. I
1000 [ KYNG Coos Bay, Oreg. 1000d | WSEL Pontotoe, Miss.
1000| wCOJ Coatesville, Pa. 5000 | WILK Asbury Park, N.J.
1000| wCED DuBois, Pa. 5000 WMVB Millville, N.J.

WEUC Ponce, P.R. 1000| WBAB Babylon, N.Y.
WCRE Cheraw, S.C. 1000d| WJJL Niagara Falls, N.Y.

5000 | WEMB Erwin, Tenn. 5000d | WSGO Oswego, N.Y.
500d | WKSR Pulaski, Tenn. 1000| WBLA Elizabethtown, N.C.
1000 | KFYN Bonham, Tex. 250d | WBUY Lexington, N.C.
1000| KTRE Lufkin, Tex. 1000 | KILO Grand Forks, N.D.

00d | KGNB New Braunfels, Tex. 1000d WHHH Warren, Ohio
500d | KPEP San Angelo, Tex. 000d| KMED Medford, Oreg.

5000 | WWSR St. Albans, Vt, 1000d| KODL The Dalles, Oreg.
5000d | WODY Gloucester, Va. 1000d | WCDL Carbondale, Pa,
1000 | WKCW Warrenton, Va, 5000d | WNPV Lansdale, Pa.
5000 | KITI Chehalis-Centralia, WGCB Red Lion, Pa.
5000 Wash. 1000d | WQOIC Greenville, S.C.
5000 | KREN Renton, Wash. 500d | WHHL Holly Hill. S.C.
1000d | KUJ Walla Walla, Wash, 5000 WZYX Cowan, Tenn.
5000d | WPLY Plymouth, Wis. 500d { WHDM McKenzie, Tenn.
1000d KFDA Amarltlo, Tex.
lougu 1430—209.7 llggxl%_ CDurptus C{nristi. Tex.
1000d . enton, Tex.

1000 | WFHK Pell City, Ala. KWEL Midland, Tex.
10004 | K hEm Mntheatio. Atk. 1000 | KETX Livingston, Tex.
1000d | |KAMP Ef Centro, Calif.  1000d | W KLY Blackstone: Va.
1000d | KARM_Fresno. Calif. 5000 | KDNC Spokane. Wash.
500d  KALI San Gabriel, Cal. 3000 | WHIS Biuefield, W.Va.
1000d | [(JAY Sacramento, Calit.  500d | WAJR Morgantown, W.Va.
B0 KapA Santa Clara, Cal. 1000 | WIPG Green Bay, Wis.

1 Aurora, Colo. 5000
53000 | Will Homestéad, Fla. 300d 1450—206.8
akeland, Fla. 500 i
10000 | wECE Panama City, Fla. 5000 | o nG Bometen: Atm
1000d | WGFS Covington, Ga, 1000d | wD|G Dothan, Ala.
1000d | wRCD Dalton, Ga. 1000d | wE1X Huntsville, Ala
1000d | wWGS Tifton, Ga. 5000 | wLAY Muscle Shoals City
|g38u Vv%fnﬁr léi'ghland“rark. 1. 10004 .
awa, .

1000d | wIRE Indianapolis, Ind. 5000 'ﬁk'\m %%Tgﬁ‘ﬂ' ‘;\ilrai;ka
1000d | KASI Ames. lowa 000d | KNOT Prescott, Ariz.

00d | KMRC Morgan City, La. 500d| KOLD Tucson. Ariz.

1000 | WNAV Annapolis, Md. 5000 KENA Mena, Ark.

WTTT Amherst, Mass. 5000d | KJWH Camden, Ark.

500d | wH{L Medford, Mass. 5000d | KYOR Biythe, Calif,

1000 | wiQoN lonia, Mich 5000d | KOWN Escondido. Calif
1000 | wBRB Mt. Clemens, Mich, 500d [ KPAL Palm Springs, Calif
1000d | wEAU Laurel, Miss. " 5000d| KT1P Porterville, Calif,

000| KAOL Carroliton, Mo, 500d | KSOL San Francisco, Cal
1000d | wiL St. Louis, Mo, 5000 | KVML Sonora, Calif,
1000d{ KRGI Grand lsland, Nebr. 5000| KVEN Ventura, Calif.

5000 | wNJR Newark. N.J 5000| KAGR Yuba City, Calif
5000d| KGFL Roswell, N.M 5000d | KGIW Alamosa, Colo.
5000d| w ENE Endicoit. N.Y. 5000 | KYOU_Greeley. Colo.
5000 | wMNC Morganton, N,C. 5000 | WNAB Bridgeport, Conn
1000d | wpJS Mt. Olive, N.C. 1000d | WILM Wilmington, Del.
1000d| wRX0 Roxboro, N.C. 1000d | WOL Washington, D. C.
1000d | WFOB Fostoria, Ohio 1000| WwJB Brooksville. Fla.
1000d | wCLT Newark, Ohio 500d | WMFJ Daytona Beach, Fla
500d| KALYV Alva, Okla. 500 | WSKP Miami, Fla. =

500| KELI Tulsa, Okla. 5000 WBSR Pensacola, Fla.
500d| KGAY Salem, Oreg. 5000d | WSPB Sarasota, Fla

500\ wvAM Altoona, Pa. 1000 | WSTU Stuart, Fla.
1000 | wFRA Franklin, Pa. 1000 | WTAL Tallahassee, Fla.
500d | wNEL Caguas, P.R. 1000 | WGPC Albany, Ga.

500 | wBLR Batesbur c. 5000d | WBHF Cartersville, Ga.
5000d | wATP Marion, S. 1000d | WCON Cornelia, Ga.
000d | WBUG Ridgeland, S.C. 1000d | WKEU Griffin, Ga.
1000d | KBR K Brookings, S, Dak. 1000d | WMVG Milledgeville. Ga.
5000 | wGYw Fountain City, Tenn. 1000d| WBY G Savannah, Ga.

1000 wENOQ Madison, Tenn, 5000 | WVLD Valdosta, Ga.
WHER Memphis, Tenn. 1000 | KEOK Payette, Idaho
KSTB Breckenridge, Tex. 10u0d | KEEP Twin Falls, Idaho

5000d | KEES Gladewatsr, Tex. 1000d | WVON Cicero, 1II,

10004 KCOH Houston, Tex. 1000d | WKE1 Kewanee. Ill,

KLO Ogden, Utah 5000 | WCVS Springfield, 111
10000} wVE Ashland, Va 1000d| WANE Ft. Wayne, Ind

1900 | wp|C Clincho, Va. 1000d | WXVW Jeffersonviile, Ind.
5000 | KBRC Mt. Vernon, Wash. 5000 | WASK Lafayette, Ind.
500d | WEIR Weirton, W.Va. 1000| WAOV Vincennes. Ind.
1000| WBEV Beaver Dam, Wis.  1000d | KLWW Cedar Rapids, la.

www americanradiohistorv com

Alabama 1000
250

250
1800
250
250
toood
250
250
250
1000

Ke. Wave Length w.P.
KWBW Hutchinson, Kans. 1000
WTCO Campbelisville, Ky. 1000
WWXL Manchester, Ky. 1000
WPAD Paducah, Ky. 1000
KS1G Crowley, La. 1000
KNOC Natchitoches, La. 1000
WNPS New Orleans, La. 250
WRKD Rockland, Maine 250
WKTQ South Paris, Maine 1000
WTBO Cumberland, Md. 1000
WMAS Springfield. Mass. 1000
WATZ Alpena Township,
ichigan 1000
WHTC Holland., Mich. 1000
WMIQ iron Mtn., Mich. 250
WIBM Jackson, Mich, 1000
WKLA Ludington. Mich. 1000
WHLS Port Huron, Mich. 1000
KATE Albert Lea, Minr. 250
KBUN Bemidji, Minn, 1000
KBMW Wahpeton, N.D -
Breckinridge. Minn. 1000d
WELY Ely, Minn. 1000
KFAM St, Cloud. Minn. 1000
WROX Clarksdale, Miss. 1000
WCJU Columbia, Miss. 250
WIXN Jackson, idiss. 250
WOKK Meridian, Miss. 1000
WNAT Natchez, Miss. 250
WROB West Point, Miss. 250
KFTW Fredericktown, Wo. 1000
WMBH Joplin, Mo, 1000
KIRX Kirksville. Mo, 1000
KOKO Warrenshurg, Ma. 1000
KWPM West Plains, Mo. 1000
KXXL Bozeman, Mont. 1000
KUDI Great Falls, Mant, 1000
KXLL Missoula, Mont, 250
KRBN Red Lodge, Mont. 1000
KVCIK Wolf Point, Mont. 1000
KWBE Beatrice. Nebr. 50
KONE Reno. Nev, 250
WKXL Concord. N.H. 1000
WFPG Atlantic City, N.J. 1000
WCTC New Brunswick N, J. 1000
KLOS Albuquerque, M.Mex. 250
KLMX Clayton, N.Mex. 1000d
KOBE Las Cruces, N.Mex. 250
KENM Portales, N.Mex. 1000
WCL{ Corning, N.Y. 1000
WWSC Glen Falls, N,Y.  1000d
WHDL Olean, N.Y. 1000
W KIP Poughkeepsie, N, Y, 1000
WKAL Rome. N.Y. 250
WATA Boone, N, C. 1000
WGNC Gastonla, N.C, 1000
W I2S Henderson. N.C. 00
WHKP Hendersonvillo, N.C. 1000
WHIT New Bern, N.C. 50
WFBS Spring Lake, N.C. 1000
KGCA Rughy, N.Dak. 250
WIJER Dover, Ohio 1000
WMOH Hamilton, Ohio 1000d
WLEC Sandusky, Ohio 1000
KWHW Altus, Okla. 1000
KGFF Shawnee, Okla, 1600
KSiW Woodward, Okla. 1000
KORE Eugene, Oreg. 00
KFLW Klamath Falls, Ore. 1000
KLBM La Grande, Oreg. 000
KBPS Portland, Ore. 250
WWGO Erie, Pa. 1000d
WDAD Indiana, Pa. 1000
WPAM Pottsville, Pa. 1000
WMPT So. Williamsport, Pa, 250
WMAJ State College. Pa. 1000d
WIPA Washington, Pa. 250
WWRI W. Warwiek, R.I. 1000
WAQSN Charleston, S. 1000
WCRS Greenwood, S.C. 1000
WMYB Myrtle Beach, S.C. 1000
W HSC Hartsville, S.C. 1000
KBFS Belle Fourche, S. Dak. 1000
KYNT Yankton, S.Dak. 250
WLAR Athens, Tenn. 1000
WMOC Chattanocga, Tenn. 1000
WDSG Dyersburg, Tenn. 1000
WSMG Greeneville, Tenn. 250
WLAF LaFolletts, Tenn. 1000
WGNS Murfreesboro, Tenn. 1000
KAYC Beaumont, Tex. 1000
KBEN Carrizo Sprgs.. Tex. 250
KCTI Gonzales. Tet. 250
KMBL Junction, Tex. 250
KCYL Lampasas, Tex. 250
KMHT Marshatl, Tex. 1000
KAMY McCamey, Tex. 250
KNET Palestine. Tex. 250
KSNY S8nyder, Tex. 1000
KURA Moab., Utah 1000
KEYY Provo, Utah 250
KDXU St. George. Utah 250
WSNO Barre, Vt. 1000
WTSA Braitieboro, Vt. 1000
WFTR Front Royal Va. 1000
WENZ Highland Springs, Va. 250
WREL Lexington, Va, 1000
WMVA Martinsvilie, Va. 1000
KBKW Aberdeen, Wash. 1000
KCLX Colfax, Wash. 000
KONP Port Angeles, Wesh, 250
KAYE Puyallup, Wash. 1000
13
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Ke. Wave Length w.P.

WPAR Parkershurg, W. Va. 1000
KFI1Z Fond du Lac. Wis. 250
WDLB Marshfield, Wis. 1000
WPFP Park Falls, Wis. 1000
WRCO Richland Center, Wis. 1000

KBBS Buftale. Wyo. 250
KVOW Riverton, Wyo. 1000
1460—205.4

WFMH Cullman, Ala. 5000d
WPNX Phenix City, Ala, 5000
KZOT Marianna, Ark. 500
KCCL Paris, Ark. 500d
KTYM Inglewood, Calif, 5000
KDON Salinas, Calif, 5000

KYSN Colo. Sprgs., Colo. 1000
WBAR Bartow, Fla. 1oood
WZEP OeFuniak Springs,

Florida 1(000d
WMBR Jacksonville, Fla, 5000
WOMF Buford, Ga. 1000d
WPNX Columbus, Ga, 1000
WROY Carmi, 1ll. 1000d
WIXN Dixon, JH, 1000d
WRTL Rantoul, I1I. 250d
WKAM Goshen, Ind. 1000
WOCH North Vernon, ind. 1000d
KSO Des Moines. lowa 5000
KCRB Chanute, Kans. 1000d
WRVIKC Mt. Vernon, Ky. 500d
WAIL Baton Rouge. La. 5000
KBSF Springhill, La. 1000d
WEMD Easton, Md. 1000
WBET Brockton, Mass, 5000
WBRN Big Rapids, Mich. 1000d
WPON Pontiae, Mich. 1000
KOWA Hastings, Minn. 1000d
KDMA Meontevideo, Minn. 1000
WELZ Belzoni, Miss, racod
WACY Moss Point. Miss. 1000d
KADY St. Charles, Mo. 5000d
KRNY Kearney, Nebr, 5000d
KENO Las Vegas, Nev. 1000
WlJlZ Mt. Holly, N.J. 5000d
WOKOD Albany, N.Y. 5000
WVOX New Rochelle, N.Y. 500d
WHEC Rochester. N,Y. 5000
WFVG Fuquay Sprgs., N.C. 1000d
WRKB Kannapolis, N.C. 500d
WMMH Marshall, N.C. 500d
WBNS Columbus, Dhio 5000
WPVL Painesville, Ohio 500d
KROW Dallas, Oreg. 5000d
KELR E) Reno, Okla, 500
WMBA Ambridge, Pa. 500d
WCMB Harrisburg. Pa. 5000
WFBA San Sebastion, P.R.
WBCU Union, S.C. tooo
WGOG Walhalla, S.C, 500d
WJAK Jackson, Tenn. 5000d
WEEN Lafayette, Tenn. 1000d
KBRZ Freeport, Tex. 500d
KLLL Lubbock, Tex, 1000d
WACO Waco, Tex, 1000
WPRW Manassas, Va. 500d
WRAD Radford, Va. 5000
WLPM Suffolk,Va. 5000d
KYAC Kirkland, Wash, 5000d
KIMA Yakima. Wash, 5000
WBUC Buckhannon, w.va. 5000d
WRAC Racine, Wis,
WTMB Tomah, Wis. 1000d
1470—204.0
WBLO Evergreen, Ala. 1000d
KZNG Hot Springs, Ark. 1000d
KBMX Coalinga, Calif. 500d
KUTY Palmdale, Cal. 5000d
KXOA Sacramento, Calif. 5000
WMMW Meriden, Conn. 1000d

WRBD Pompano Beach, Fla. 5000
WCWR Tarpon Springs, Fla. 5000d
WAAG Adel, Ga. 1000d
WDOL Athens, Ga. 1000d
WCLA Claxton, Ga. 1000
WRGA Rome,

Ga. 5000
WMPP Chicago Heights, I1l. 1000d

WMBD Peoria, lll, 5000
WHUT Anderson, |nd. 1000d
KTR! Sioux City, lowa 5000
KWVY Waverly. lowa 1000d
KARE Atchison, Kans. 1000
KLIB Liberal, Kans. 500d
WSAC Fort Knox. Ky. 1000d
KTOL Farmersville, La. 1000d
KPLC Lake Charles. La, 5000
WLAM Lewiston. Maine 5000
WJIDY Salisbury, Md, 5000d
116

Ke. Wave Length

WTTR Westminster, Md.
WSRO Marlberough, Mass.
WNBP Newburyport, Mass.
WKMF Flint, Mich,
WKLZ Kalamazoo, Mich,
KANOD Anoka, Minn.
WCHJ Brookhaven, Miss.
NAU New Albany, Miss.
KGHM Brookfield, Mo.
KTCB Malden, Mo,
WTKO ithaca, N.Y.
WPOM Potsdam, N.Y.
WBIG Greensboro, N.C.
WPNC Plymouth, N.C.
WTOE Spruce Pine, N.C.
WOHOD Toledo, Ohio
KVLH Pauls Valley, Okla.
KVIN Vinita, Okla.
KRAF Reedsport, Oreg.
SAN Allentown, Pa,
AR Farrell, Pa.
ML Portage, Pa,
Columbia, S.C,
Georgetown, S. C.
Alcoa, Tenn.
Berry Hill, Tenn,
Abilene, Tex.
Dimmitt, Tex.
Henderson, Tex.
San Marcos, Tex.
Centralia-
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Moses Lake, Wash.
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Y Huntington, W.Va,
BZE Wheeling. W.Va,
BKYV West Bend, Wis,
KTWO Casper, Wyo.

1480—202.6

WAR! Abbeville, Ala.
WBTS Bridgeport, Ala.
WIX1 Irondale, Ala.
WABB Mobhile, Ala.
KHAT Phoenix, Ariz,
KGLU Safferd, Ariz.
KTHS Berryville. Ark
KWUN Concord, Calif.
KRED Eureka, Calif.
KYOS Merced. Calif.
KWIZ Santa Ana, Calif.
KSEE Santa Maria, Calif.
KPUB Pueblo, Cole.
WSOR Windsor, Conn.
WAPG Arcadia. Fla.
WTHR Panama Beach, Fla.
WXIV Windemere, Fla,
WYZE Atlanta, Ga,
WRDW Augusta, Ga.
GSB Geneva, Il

R

£EERR
£
x

JBM Jerseyville, 111,
THI Terre Haute, ind.
SW Warsaw, Ind.

LEE Ottumwa, lowa
BEA Mission, Kan.
KLEO Wichita, Kans,
WKOA Hopkinsville, Ky,
WNKY Neon, Ky.
WTLO Somerset, K.
KCKW Jena, La.
KANV Jonesville, La,
KJOE Shreveport, La.
WSAR Fall River, Mass.
WMAX Grand Rapids,
Michigan
WI0S Tawas City, Mich,
WYSI Ypsilanti, Mich,
KAUS Austin, Minn.
KGCX Sidney, Mont.
MS Lincoln, Nebr,
W Hobbs, N. Mex,
A Hornell. N.Y.
M New York, N.Y.

=R
£dTCEC

momMmm
2=

-]

>

3

2

a

=

z

N Louisburg, N.C,
) Sylva, N.C.

C Canton. Ohio

IN Cincinnati, Ohio
RA Latrobe, Pa.

AS Philadelphia, Pa.
L Shamokin, Pa.
HP_ Shippensburg, Pa.
D Fajardo, P.R.
Waterton, S.0.
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M Memphis. Tenn.
LE Smithville, Tenn.
0X Dallas. Tex.

VL Pasadena, Tex.
PE San Antonio, Tex.
I Spanish Fork, Utah
R Springfield, Vt.

L Richmond, Va,

E Richmond, va.

U Salem, Va.

A Lakewond Center,

H

AN Camas, Wash.
SM Madison, Wis.
E Cheyenne, Wyo.
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Chehalis, Wash. 5000d
Mount Vernon, Wash. 500d

a o
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Jefferson City, Tenn.

Wash.

Ke. Wave Length
1490--201.2

WANA Anniston, Ala,
WAJF Decatur, Ala,
WRLD Lanett, Ala,
WHBB Selma, Ala,
KYCA Prescott, Ariz,
KAIR Tueson, Ariz.
KXAR Hope, Ark.
KTLO Mtn. Home, Ark.
KORS Paragould, Ark.
KOTN Pine Bluff, Ark,
KXRJ Russellville, Ark.
KWAC Bakersfield, Calif.
KPAS Banning, Callf,
KOWL Bijou, Cal.

KICO Calexico. Calif.
KRKC King City. Calif.

KOWL Lake Tahoe, Calif.

KTOB Petaluma, Calif.
KBLF Red Bluff, Calif.

KDB Santa Barbara, Calif.

KSYC Yreka, Calif,
KBOL Boulder, Colo.
UC Gunnison, Colo.

oo
=

R Sterling, Colo.

H Greenwich. Conn.
R Torrington, Conn.
L Bradenton, Fla.
S Deland, Fla.

A Ft. Pierce, Fla.

F Immokalee, Fla.

SeadH0
300

o=
oxm

A Milton, Fla.

E Starke, Fla.

Vero Beach, Fla,
Winter Haven, Fla,
Brunswick, Ga.
Cordele, Ga.
Monrose, Ga.
Quitman, Ga.
Sandersville, Ga.
Sylvania, Ga,
Lihue, Hawail
Caldwell, Idaho

RO Cairo, [II.

&N Danville, 111,
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PA Dak Park, IIlI.
OE Princeton, {1l
V Richmond. Ind.
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UR Burlington, lowa
BQ Dubuque, fowa
B Indianola, la.

B Mason City. towa
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KY Frankfort, Ky.
AY Glasgow, Ky.
M1 Dwensboro, Ky.
P Paintsvilie, Ky.
C Bogalusa, La.

N Eunice, La,

L Houma, La.
Ruston, La,
Portland, Maine
Waterville, Maine
Hagerstown, Md,
Haverhill, Mass,
Milford, Mass.

om-wyoxm
om-vox

2r—H2r»-TI
Hpypo<OoC
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BJ Adrian, Mich,
ON Midland, Mich,
RC Whitehall, Mich,
A Alexandria, Minn.

0X Biloxi, Miss.
LD Cieveland, Miss,

P Tupelo, Miss.

M Vicksburg, Miss.
MO Carthage, Mo,
R Rolla, Mo.

0 Sedalia, Mo,

W Butte, Mont.

N Omaha, Nebr,
M) Laconia, N.H
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AREERRERR
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R

RTN Raton, N, Mex.
SS Amsterdam, N.Y.
TA Batavia. N.Y.
NY Kingston, N.Y.
Y Malone, N.Y,

Crtallls]

LF Syracuse. N. Y,
SB Ourham. N. C.
LB Fayetteville, N.C,
OE Leaksville, N.C.
B New Bern, N.C.

TP Salisbury, N.C.
VM Valdese. N.C.
SL Wilmington, N.C.
OC Hettinger, N.D.

EEEEEEELLELELE

ITVNDICTNO

£==
oZ

BEX Chillicothe, Ohio

WIMO Cleveland Hghts.. 0.

WOH! E. Livernool. Ohin
WMOA Marietta, Ohio

WWW americanradiohistorv com

S Manitou Springs. Colo.
2

M Miaml Beach, Fla.

V East 8t, Louis, 1ll.

U Seuth Bend, Ind.

AN Phitlipsburg, Kans.

W. Springfield, Mass. !

Y Grand Rapids, Minn,
R Redwd. Falls, Minn,

SC Philadelphia, Miss.

LDB Atlantic City, N. J.
SN Los Alamos, N.Mex,

LC Port Jervis, N, Y,

N
MT Rocky Mount. N. C.

VC Valley City. N. Dak,

Ke. Wave Length W.P.

WMRN Marion, Dhio 1000
KWRW Guthrie, Dkla. |
KBIX Muskogee, Okla 1060
KBKR Baker, Dreg.
RNR Roseburg. Oreg. 1000
BZY Salem, Oreg. 1000
ESB Bradford, Pa. 1060
AZL Hazleton, pa, 1000
ARD Johnstown, Pa. 1000
GAL Lancaster, Pa, 1600
BCB Levittown, Pa. 1800
MRF Lewiston, Pa, (000
MGW Meadville, Pa. 1000d
NBT Wellshoro, Pa. 1000
SIB Beaufort, S.C. 100
GCD Chester, S.C. 1000d
MRB Greenville, S.C. 1000
ORN Mitchell, S.Dak, 1000
0P! Bristol, Tenn. 1000
DXB Chattanooga, Tenn, {000
WROL Knoxville, Tenn. 1000
WIJIM Lewisburg, Tenn, 1000
WOXL Lexington, Tenn, 1000
KNOW Austin, Tex. 250
KIBL Beeville, Tex. 250
KBST Big Spring, Tex. 1000
KHUZ Borger, Tex. 250
KNEL Brady, Tex. 250
KSAM Huntsville, Tex. 250
KVOZ Laredo, Tex. 250
KZZN Littlefield, Tex. 250
KPLT Paris, Tex. 1000
KGKB Tyler. Tex. 250
KVWC Vernon, Tex. 250
KVOG Ogden, Utah 1000
W KVT Brattlebore, Vt. 1000
WIKE Newport, Vi. 1000
WCVA Culpeper, Va. 1000
WVEC Hampton, Va. 1000
WAYB Wayneshoro, Va. 1060
KBRO Bremerton, Wash, 1000
KLOG Kelso, Wash. 1000
KENE Toppenish, wash. 1000
KTEL Wwalla Walla, Wash. 250
WGKYV Charleston, W.Va. 1000
WTCS Fairmont, W.Va. 1000d
WLOH Princeton, W.Va. 250
WSGB Sutton, W.Va. 250
WGEZ Beloit, Wis. 1000d
WLCX LaCrosse, Wis. 1000
WIGM Medford, Wis, 1000
WODSH Oshkosh, Wis, 1000
KIML Gillette, Wyo. 250
KLME Laramie, Wyo. 500
KRTR Thermopolis, wyo. 250
KGOS Torrington, Wye. 1000
1500—199.9
KGMR Jacksonville, Ark. 1000d
KBLA Burbank. Calif, 10000
KXRX San Jose, Calif. 5060

WTOP Washinaton, D.C. 50000
WKIZ Key West, Fla. 250
WGUL New Port Richey, Fla. 250d
WSEM Donaldsonville, Ga. 1000d

WTHN Thomaston, Ga. 1000d
WPMB Vvandalia, 11,

WBRI Indianapolis, |nd. 5000d
WAYK Valparaise, Ind.

KWRG New Roads, La,

WVOC Battle Creek, Mich, [000d
WIBK Detroit. Mich, 10000

KSTP Minneapolis.St. Paul,
Minn. 50000
KOFN Doniphan, Mo. 1000d
KOSG Pawhuska, Okia. 500d
KPIR Eugene, Ore. 10000d
WMNT Manati, P.R. 250
WEAC Gaftney, S. C, 1000d
KWFA Merkle, Tex. 250d
KTXO0 Sherman, Tex, 250
KANI Wharton, Tex, 500
211510—199.1
KALF Mesa, Ariz. 10000d
KASK Ontario, Calif. 1000
KIRV Fresno. Cal. 500d
KTIM San Rafael, Calif, 1000d
IKMOR Littleton, Colo. 1000

WNLC New London, Conn, 10000

WZZZ Boynton Beach, Fla. 1000d
WINU Highland, III. 250d
WIRC Joliet, 11, 500d
WKAI Macomb, 1ll. 1000d
KIFG fowa Falls. lowa 500d
IKANS Larned. Kan. 1o00d
WMEX Boston. Mass. 5000
WICO Jackson. Mich. 5000d

WLKM Three Rivers, Mich,
KCCV Independence, Mo. 1000d

KTTT Columbus, Nebr, 50nd
WRAN Oover, N.J. 1000
WBRW Brewster, N.Y, toond
WEAL Greensboro, N.C. 1000d
WLAC Nashville, Tenn. 50000
KCTX Childress, Tex. 250d
KABH Midland, Tex. 500d
KMOO Minesla, Tex. 250d
iKROB Rabstown, Tex. 500d
KSTV Stephenville. Tex. 250d
KGA Spokane Wash. 50000
WAUX Waukesha, Wis. 10000d

RAp10-TV EXPERTMENTER


www.americanradiohistory.com

Ke. Wave Length W.P. | Kc. Wave Length W.P. Kc. Wave Length W.P. | Kc. Wave Length Ww.P.
- WSHN Fremont, Mich, 1000d | WAPC Riverhead, N.Y. 1000d | WALG Albany, Ga. 1000
1520—197.4
WJAQ Jackson, Miss. 50000 | WTLK Taylorsville, N.C. 500| WLFA Lafayette, Ga. 5000d
KGHT Hollister, Calif. 500 | WSAOQ Senatobia, Miss. 5000d WNCA Siler City, N.C. 1000d | WTGA Thomaston, Ga. 500
KACY Port Hueneme, Calif. 10000 KBLR Bolivar, Mo. 250 WCLW Mansfield, O, 1000d | WNMP Evanston. {ll. 1000d
WTLN Apopka, Fla. 5000d | KGMO Cape Girardeau, Mo. 5000d | WPTW Piqua, Ohio 250d | WAIK Galesburg, I, 5000d
WGNP Indian Rocks Beach. KKJO St, Joseph, Mo. 5000 | KTAT Frederick, Okla. 250d | WGEE Indianapolis. Ind.  5000d
Fla. 10004 | KICS Hastings, Neb. 500d | KOLS Pryor, Okla. 1000d | WPCO_ Mt. Vernon, Ind. 500d
WIXX Oakland Park, Fla. 1000d WCGR Canadaiqua, N.Y. 250 | KWAY Forest Grove, Oreg. 1000d| KWBG Boone, lowa 1000
wHOw Clinton, 111, 5000d | WBAZ Kingston, N.Y. 500d | KQHU Hermiston, Oreg.  1000d| KVGB Great Bend, Kans, 5000
WLUV Loves Park, (1. 500d | WBVM Utica, N.Y. t000| wpGM Danville, Pa. WLBN Lebanon, Ky. 1000d
WSVL Shelbyville, Ind. 1000 | WPXY Greenville, N. C. 500d | waUX Doylestown, Pa. 5000d KEVL White Castle, La. 1000d
KSIB Creston, lowa 10004 | WNOH Raleigh, N.C. 1000d | WQTW Latrobe, Pa, 1000d | WETT Ocean City, Md. 1000
WRSL Stanford, Ky, 500d | WTYN Tryon, N.C. 1000d | WFGN Gaffney, S.C. 250d | WTVB Coldwater,. Mien. 5000
KXKwW Lafayette, La. 1000 | WPEG Winston.Salem, N.C. 1000d| w JES Johnston, S.C. 250 WDOG Marine City, Mich, 1000d
WVCB Bel Air, Md. 250d | KUTT Fargo, N.D, 5000d | wLSC Loris, S.C. 1000d | WMIC St, Helen, Mich. 500d
WIKJR Muskegon Hts., Mich. WDLR Delay/are, Ohio 500d | wHLP Centerville, Tenn. 1000d | KRAD E. Grand Forks,
1000d | KMAD Madill, Okla. 250 | wCLE Cleveland, Tenn. 1000d linn. 1000d
WYNZ Ypsilanti, Mich. 250d | KREK Sapulpa, Okla. 500d i wTRB Ripley, Tenn. 10004 | WOKJ Jackson, Miss, 5000
KOLM Rochester, Minn. 1000d | WLOA Braddock. Pa. 000d | KZOL Farwell, Tex. 250d | KDEX Dexter, Mo. 1000d
WDSL Mocksvillé, N.C. 5000 | WTTC Towanda, Pa. 500d| Kv.G La Grange, Tex. 250d | KPRS Kansas City. Mo, 1000d
WYRP Ocean City, N. J,  1000d | WKFE Yauco, P.R. 250| | TER Terrell, Tex 5304 | KCLU Rolla, Mo. 1000d
KHIP Albuquerque, N.Mex. 500d | WBSC Bennetsville, $.C. 10000 | | \w'ic Salt Lake City, Utah 500d | WSMN Nashua, N.H. 5000
wWKBwW Buffalo, N,Y. 50000 WTHB N. Augusta, S.C. 1000d | wsw'y Pennington Gap, Va. 1000d| WERA Plainfield, N.J. 500d
WFY( Mineola, N. Y, 10000d | KCAN Canyon, Tex. 1000 | Wy 7)1 Rocky Mount, va,  1000d | WAUB Auburn, N.Y. 500d
WBNO Bryan, Ohio 500d | KW 8C Navasota, Tex. 250d | wapL Apoleton Wis. 1000d | WEHH Elmira Heights.
KOMA Okla. City, Okla. 50000 | WKYE 8ristol, Tenn. 1000d ' . Haorseheads, N.Y, 500d
KYMN Oregon City, Ore. 10000 | WPTN Cookeville, Tenn. 250d| 1580—189.2 WGGO Salamanca, N.Y. 5000d
WCHE West Chester, Pa, 250 | WTP1 Cookville, Tenn. 250d WCSL Cherryville, N.C. 500d
WRAI Rio Piedras, P. R. 250 | WKPT Klnasuort Tenn. (0000d| WEYY Talladega, Ala. 1000d | wVOE Chadburn, N.C, 1000
WBHT Brownsville, Tenn. 250d | KCOM Comanche, Tex. 250d | KYND Tempe, Ariz. 50000 | wGTC Greenville, N.C. 500
WKBA Vinton, Va. 1000d | KPCA Marked Tree, Ark. 250d | WNOS High Point, N.C, 1000d
1530—196.1 WKVK Virginia Beach, va. 5000d KFDF van Buren, Ark.  £000d | WAKR Akron, Ohio 5000
WLCB Moulton, Ala. 1000d | WXVA Charlestown, W.Va. 500d KMRE Andersen, Cal. 1000d | WSRW Hillsboro, Ohio 500d
WCTR Chestertown, Mo. 1530| KOQT Bellingham, Wash,  1000d KWIP Merced, Calif. 500d| KHEN Henryetta, Okla. 500d
KCAT Pine Bluff, Ark 250d | KGAR Vancouver, Wash, 1000d | KDAY Santa Monica, Cal. 50000 | KTIL Tillamook. Oreg. 1000
KTMN Trumann, Ark. 250d KHUM Santa Rosa, Calif. 500d | wZUM Carnegie, Pa. 1000d
KPR Saoramente €ant.  scoo | 1560—192.3 KPIK Colorado Sprgs., Colo. 5000d | WCBG Chambersburg, Pa. 5000
KRYT Colorado Sprlnns. WAGC Centre, Ala 1000a | WSBP Chattachoochee, Fla. 1000d| WEEZ Chester, Pa, 1000
olo. 1000d | KBIB Monetts, Ark. 250 WWIL Ft. Lauderdale, Fla. 10000| WXRF Guayama, P.R. 1000
WENG Englewood, Fla. 1000 | KpMC Bﬂkersﬁeld_ calif. 10000 WVGT Mount Dora, Fla. 1000d| WYNG Warwick, R.1. 1000d
KNBI Norton, Kan. 1000d | K1QS Willows, Calif. 50 WCCF Punta Gorda, Fla. 1000d| WABV Abbeville, S.C. 1000d
KWLA Many, La. 1000d | wBYS Canton, 111 2504 | WCLS Columbus, Ga. 1000d| WACA Camden, S.C. 1000d
WTCR Chestertown, Md. 250d | WRIN Rensselaer, Ind. 250d WPFE Eastman, Ga. 500d | KCCR Pierre, S.D. 250d
WRPM Poplarville, Miss. 1000d| KSw1 Councit BIuffs, fowa 1000d | WLBA Galnesville, Ga. 5000d | WSO Joneshoro, Tenn. 5000d
WTHM Lapeer, Mich, 5000d | KABI Abilene, Kan. 250d WKIG Glenville, Ga. £000d | wDBL Springfield, Tenn. 1000d
WERX Wyoming, Mich. 500d | WPHN Libert)'r Ky.' 250d WKKD Aurora, M1l 250d | KGAS Carthage, Tex. 1000d
KMAM Butler, Mo. 250 | wDXR Paducah, Ky. 1000 | WDQN DuQuoin, 11l 250d| KERC Eastland, Tex. 500d
KNBE Lincoln, Neb. 000d | WBGS Sidell, La. 1000d | WBBA Pittsfield, 1. 250d | KINT El Paso, Tex. 1000d
WCKY Cincinnati. Ohio 50000 | KBEW Blue Earth, Minn. 250 | WKID Urbana, 111, 250d | KYOK Houston, Tex. 5000
WMBT Shenandoah, Pa. 250d | KQYX Joplin, Mo, 250 | WCNB Connersville, Ind. 250d | KCBD Lubbock, Tex. 1000
KGTN Georgetown, Tex.  1000d | wQXR New York. N.y. 50000 WJVA South Bend, ind.  1000d | KBUS Mexia, Tex. 500d
KGBT Harlingen, Tex. 50000 | wSDC Mocksville, N.C. 250d | WAMW Washington, Ind. 250d| KTOD Sinton, Tex. 1000
KCLR Ralls, Tex, 1000d (WGLD Chardon, Ohio 2504 | KCHA Charles City, lowa  500d | WISZ Glen Burnie, Md. 500
WQVA Quantico, Va. 250 | WTNS Coshocton, Ohio 1000d | KWNT Davenport, lowa 500d| WRGM Richmond, va.  5000d
KCHY Cheyenne, Wy. 10000 [ wFQL Hamilton, 0. 000d | KDSN Denison, lowa sood | KEFS Moot Woseh 50004
5 WTOD Toledo, Ohio 5000d | WAXU Georgefown, Ky.  10000d | ¥ eattle, Wash, 5000d
1540—195.0 ] A WIXK New Richmond, Wis. 5000d
KWCO Chickasha. Okla. 1000{ WMTL Leitchfield, Ky. 250 WSWW Platt 000
KPOL Los Angeles, Calif. 50000| WRSJ Bayamon, P.R. 5000 | WPKY Princeton, Ky. 250d | WSWW [i2 evillegWis, 3
WBSR Pensacola, Fla, 1000 | WAGL Lancaster, S. C. 1000d | KLUV Haynesville, La. 250d | WIRW Two Rivers, wis. 1000d
WSMI Litchfield, 1H. 1000d | WLVN Nashville,_ Tenn. 10000d | KLOU Lake Charles, La. 1000 e [ \uftEs
WBNL Boonville. Ind. 250d | WBOL Bolivar, Tenn. 250d | WPGC Bradbury Hats., Md. 100001 1400—187.5
WLOI LaPorte, Ind. 250d | KCAD Abilene, Tex. 500d | WJUD St, Johns, Mich. 1000d *
KXEL Waterloo, lowa 50000 | KHBR Hillsboro, Tex. 250d| KDOM Windom, Minn. 250d | WEUP Huntsville, Ala, 5000d
KNEX McPherson, Kans. 250d | KGUL Port Lavaca, Tex. 500d | WAMY Amory, Miss. 000d | WAPX Montgomery, Ala. 1000
KLKC Parsons, Kans. 250d | KHOK Hoquiam, Wash, 1000d | WLBS Centreville, Miss. 250d | KV10 Cottonweod, Ariz. 1000d
WDON Wheaton, Md. 1000 WESY Leland, Miss. 1000 | KXEW Tueson, Ariz. 100
\ernFn GMarshall, Mich. 004 1570—191.1 WPMP Pascagoula: Moss E(G:gTO ge"m'cAfk{ :8835
reenwood, Miss, § Point, Mississippi  £000d resno, Calif.
KBXM Kennett, Mo 250d | WCRL Oneonta, Ala. 1000d | «cam Columbia, Mo, 250d | KWOW Pomana, Calif. 1000
WPTR Albany, N.Y. 50000 | WRW) Selma, Ala, 5000d | KESM Eldorado Springs, Mo. 250d | KHER Santa Marla, Calif.  500d
WRPL Charlotte, N.C. 1000d | }‘T' rinkley, Ark. 250d| wNIH Hammonton, N,J. 250d | KUBA Yuba City, Calif. 5000
WIFM Elkin, N.C. 1000d | KBJT Fordyce. Ark. 250d | wGRv Washington, N.J.  500d | KLAK Lakewood, Col. 5000
WBCO Bucyrus, Ohio 500d | KRSA Alisal, Calif. 250d | |KrZY Albuguerque, N,Mex. 1000d | WKEN Dover, Dei. 500d
WABQ Cleveland, Ohio 1000d | KCVR Lodi, Cal. 5000d | wpAG Patchogue, N.Y.  10000d | WKTX Atlantic Beach. Fla. 1000d
WNIO Niles, Ohio 500d | KACE Riverside, Calif. 1000d | w2y Atbemarie, N.C. 250d | WKWF Key West, Fla. 500
WBTC Ulrichville. 0. 250 | KLOV Loveland, Colo. 250d | wiKJK Granite Falls, N. C. 500d| WHEW Riviera Beach, Fla. 1000
KWFS Eugene, Ore. 1000d | WTWB Auburndale, Fla.  5000d [ wpyg Benson, N.C. 500d | WPRV Wauchula, Fla. 500d
WIMJ Philadelphia, Pa.  50000d | WPAP Fernandina Beach, WVKO Columbus, Ohlo 1000d | WOKB Winter Garden, Fla, 1000d
WPTS Pittston, Pa. 1000d Florida 1000d | k) TR Blackwell, Okla. 1000d | WG KA Atlanta, Ga 1000d
WPME Punxsutawney, Pa. 1000d | WOKC Okeechobes, Fla. 1000/ wcoY Columbia, Pa. 500d | WNGA Nashville, Ga. 1000d
WADK Newport, R.I. 1000d | WIOE Ward Ridge, Fla. 250| WEND Ebensburg, Pa. 1000d | WCGO Chicago Hpts., 11l 1000d
WBFJ Woodbury, Tenn. 500d | WMES Ashburn, Ga. 1000d | W ANB Waynesburg, Pa. 2504 | WMCW Harvard, il 500d
KCUL Ft. Worih, Tex.  50000d | WGHC Clayton, Ga, 1000d | WODE Orangeburg, 8., 1000d| WBTO Linton, ind. 00d
KGBC Galveston, Tex. 100 GA Cglllelle Park, Ga,  1000d| Wy ol vor ' s.c o 250d | WARU Pery, Ind. 1000d
WRGM Richmond, Va. 10000 | WGSR Millen, Ga. 250d | B 3T Colonial Village, Tenn, 250d | KLGA Algona, lowa 5000d
KBVU Bellevue. Wash. 1000 | WOKZ Alton. 1. 1000a | W KT Lo ville, Tonn. . 1000d| KCRG Cedar Raplds, lowa 5000
WTKM Hartford, Wis. 500d | WERE freenor nE 5000d, WSKT South Knoxville, Tenn, 250! KMDO Ft. Seott. Kas, §00d
1550—193.5 WTAY Fobinson. il 2500 | KKAL Denver Gity, Tex,230d | WETY TG 5 2004
WBHM Birmingham, Ala. 50000d | L0 Frankfort, ind. === 250d) iKIRT Mission, Tex. 1000d | KLEB Golden Meadow, La. 1000d
WAAY Huntsville, Ala. 5000 | w0 LIRS LOLs 4| KTLU Rusk, Tex. 500d | KLV Vivian, La. 500d
KFIF Tucson, Ariz. s0000d | WNUW Fqu Albany, Ind. 10000d | ((\vE'h ‘Segdin, Tex. 1000d| WINX Rockville, Md. 1000
KXEX Fresno, Calil. so0d | KMCPD, Fairfield. lowa 2500 | BYP Shamrock, Tox. 250d| WBOS Brookline, Mass. 5000
KIKH1 san Fran, Calif. 10000 | KFJ Webster City, towa — 250d| kgGo wace, Tex. 1000 | WTYM East Longmeadow,
KDAB Arvada, Colo. 50000 | KNDY Marysville, Kans. 2500 | wil A Danviile, Va. 1000d Mass.  5000d
WRIZ Coral Gables, Fla. _10000d | WKKS Vanceburg, Ky. 250d | wpyy Pulaski, Va, 5000d | WAAM Ann Arbor, Mich. 1000
WORT New Smyrna Beh., Fla, 250 | WABL Amite, La. 500d | wTTN Watertown, Wis.  1000d| WTRU Muskegon, Mich. 5000
WYOU Tampa, Fla. 10000d | KLLA Leesville, La. 1000 WKDL Clarksdate, Miss. 1000d
WSMA Smyrna, Ga. 10000d | XMAR Winnshoro, La. 1000 1590—188.7 WFFF Columbia, Miss. 500d
WIIL Jacksonville, 111. 1000d | WAQE Towson, Md. 5000d . KATZ st, Louis, Mo, 5000
wWCSJ) Morris, LI, 250d | WPEP Taunton, Mass. 1000d ] WATM Atmore, Ala. 5000d | KTTN Trenton, Mo. 500d
WPDF Corydon. Ind. 250d | WMLO Beverly, Mass. 500d | WV NA Tuscumbia, Ala. 5000d | KNCY Nebraska City, Nebr. 500d
WCTW New Castle, Ind. 250 | WDEW Westfield. Mass. 1000d | KPBA Pine Bluff, Ark. 1000d | KRFS Superior, Nebr. 00d
wKQV Sullivan, Ind. 250d | WMRP Flint, Mich. 1000d | KLIV San Jose, Cal. 5000d | WMCR Oneida, N.Y. 000d
KIWA Sheldon, lowa 500d | WFUR Grand Rapids, KUDU Ventura, Calif. 1000| WLNG Sag Harbar, N.Y. 500
KEDD Dodge City, Kans. 1000d Michigan 1000d | KCIN Victorville, Calif. 500d [ WXKW Troy, N.Y. 500d
KNIC Winfield, Kan. 250d | KUXL Golden Valley, Minn. 1000d | WBRY Waterbury, Conn. 5000 | WWRL Woodside, N.Y. 50000
WIRV Irvine, Ky. 1000d | WONA Winona. Miss. 1000d | WOWY Clewiston, Fla. 500d | WGIV Charlotte, N,C. 1000
WMSK Morganfield. Ky. 250d | KLEX Lexington, Mo. 250d | WILZ St. Petershurg Beach, WIDU Fayetteville. N.C. 1000d
WLUX Baton Rouge, La. 000d | WAFS Amsterdam, N.Y. 1o00d orida 1000d| WFRC Reldsville, N.C. 1000
ICOKA Shreveport, La. 10000} WFLR Dundee, N.Y, 1000d | WELE S. Daytona Bch., WKSK W. Jefferson, N.C. 1000d
WSER Elkton, Md. 250d | WBUZ Fredonia, N.Y. 250d Fla. 1000d| KDAK Carrington, N.Dak. 500d
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WHITE'S

[RADIO
EOG

Ke. Wave Length  W.P.
WAQI Ashtabula, Ohie 1000d
WBLY Springfield, Ohio £000d

WTTF Tiffin, Ohio
KUSH Cushlnn, Okla,

KASH Eugene, Oreg. 5000
KOH1 St. Helens, Ore. 1000d
WHOL Allentown, Pa, 500d

Ke. Wave Length w.p
WHRY Elizabethtown, Pa,  500d
WFIS Fountain inn, S.C. 1000d
WFNL No. Augusta, S.C. 500d
WHBT Harriman, Tenn. 5000d
WKBJ Milan, Tenn. 1000d
KBBB Borger, Tex. 500d
KBOR Brownsville, Tex. 1000

Ke. Wave Length W.P.
KWEL Midland, Tex. 1000d
KCFH Cuero. Tex. 500d
KMAE McKinney, Tex. 1000d
KOGT Orange, Tex. 1000
KBBC Centerville, Utah 1000d
WHLL Wheeling, W,Va. 5000d
WCWC Ripon, Wis, 5000

Canadian AM Stations by Frequency

Abbreviations: Ke., frequency in kilocycles; W.P., watt power; d, operates daytime only; n,

Wavelength is given in meters,

operates nighttime only.

Ke. Wave Length W.P. Kec. Wave Length W.P. | Kc. Wave Length W.P. |Kec. Wave Length w.pP.
— 2.500n | CJCH Halifax, N.S. 10.000d -
540—555.5 CKGB Timmins, Ont. 10.000 5.000n | 1110—272.6
CBK Regina, Sask. 0.000 690 34 CJCJ woodstock, N.B. 1,000 | CEML Cornwall, Ont. £.000
CBT Grand Falls, Nfld. 10,000 —434.5 CKCY Sauit Ste, Mar(;o,t 10,0004 CFTJ Galt. Ont. 250d
CBF Montreal, Que. 50,000 n 0
550—545.1 CBU Vancouver, B.C. 10.0001 0\ NX Wingh 5.000n | 1130—265.3
CFBR Sudbury, Ont, 1.000d| 0 4093 ingham, Ont. 2.5000 | ckwX vancouver, B.C. 50,000
CFNB Fredericton, N.B. 50.000 = . n
CHLN Trois-Rivieres, Que. 10.000d | cySp Leaminton, Ont 1.000| 930—322.4 1140—263.0
CKPG Prince George, B.C. 250/ CFRG Gravelbourg. Sask.  5,000d ® & CBI Sydney, N.S. 10,000
0—535.4 CKVM Velie-Marie, Que. 10.000d| CFBC Saint John, N.B.  10.000d | cpp 2 Torl o B 6. 1,000
56 : 1,000n 3.000n | ¢y XL Calgary, Alta 10,000
CFOS Owen Sound, Ont 1,000 ’ CICA Edmonton, Alberta 10,000d LELh 0 :
" Nfld. 0 — 5.000n 1 1150—260.7
e ars oY N L 000 e =0 CION St. John's Nfid 10,000 ;
& . . ; R
CIKL Kirkland Lake, Ont. 5.000 | Gy Biind Bives Ont - 8-000 10 00" "o g (S0 £1300 O, (eGh UM
CKCN Sept-ties, Que. 5000/ GKDM Dauphin. Man. 199000 | 0o 1 Montreal, Que 50.000| CKOC Hamitton, Ont. 5,000
— -000n - Que, (0| CKSA Lloydminster, Alta. 10,000
570—526.0 CKLG North Vancouver, CIGX Yorkton, Sask. '?'gggd CKTR Trois-Rivieres, Que. 10,000d
CFCB Corner Brook, Nfld. 1,000 B.C. 10,0000 . oo 1.000n
CJEM Edmundston, N.B. 5000d | 000 405.2 Ve"‘""-é- o 9% ckx Brandon, man. 10.000d
1,000 N9 950—315 1.000n
CKCQ Quesne!, B.C. 1,000 o
GKEK Cranbrook, BiC. 1,000 CB% A Srgnte, Ont. e, "2 ckee Barrie, Ont. 190004 1170—256.3
itehorse, oI »
580—516.9 790—379.5 CKNB Campbellton, N.B. IO Oggd CFNS Saskatoon. Sask, 1,000
. CFDR Dartmouth, N.S. 5,000 -000n 17220—245.8
CFRA Ottawa, Ont. 50.000d | CFCW Camrose, Alta. 10,0001 960—312.3 CJOC Lethbridge, Alta.  10.000d
) 10,0000 | G MR Newcastle, N.B. 1,000 AT D 000n
CHLE Hautorive. Que. $:000d |CKSO Sudbury, Gnt. 19.000d | EEAC Calgary. Alta. 10-0001 ciss cornwali, ont. 1.000
CIFX Antigonish, N.S. 5.000 | cHiC Brampton, Ont. P ooon | GKWS Kingston, Ont. 5,000 CIR EXKEeno O Rt 1,000
CLAPG (Po7 Crs O AU ’ 5000 | 970—309.1 CKOW Moncton, N.B.  10:e08
.000n — . ton, N.B. N
CKUA Edmonton, Alta. 10.000 | 800—374.8 CKCH Hull, Que. 5,000 CKSM Shawinigan, Que. 1,000
CIWwiw,indsorOnt; 20| CFOB Fort Frances, Ont.  1.000d | CKNL Fort'st. fohn, B.C. 1.000d | 1230—243.8
CKY Winnipeg, Man. 50.000 00
590—508.2 CHAB Moose Jaw. Sask. Ig((])((]l((]ld U cEBYV Smithers. B.C. 1.000d
— . ,000n —
i o | SHRC Quehec. Que. 10,000 | 980—305.9 CFGR Gravelbourg, Sask. 350
CFAR Flin Flon, Man, 1.000 | CyAD Montreal, Que. 50.000d | CBV Quebec. Que. 5.000 | CFKL Schefferville, Que. 250
CKEY Toronto, Ont. 5.000 10.000n | CFPL London, Ont. 10.000d | CEpA pone Ar:hur' On:- Waod
CKRS Jonguiere, Que. 1.000| ByBQ Belleville. Ont. 1,000 5,000n - ot e
VOCM St. John’s, Nfid. 10,000 cjLX Fort William, Ont. ";'883" CHEX Peterbornuah. Ont.  5.000) cyFC GChurchill, Man. 250
,000n | CKGM Montreal, Que. 10.000 i
600—499.7 CKOK Penticton, B.C. 10,0000 | G i womireal, Que. CKLD Thetford Mines,
Que. l.000d
CFCF Montreal, Que. 5.000 . B.C. 10.000d
CFCH Callander, Ont. 10,000d | CKLW Windsor, Ont. 50,000 50000 | cKMP Midland, Ont. 0
5,000n | VOWR St. John's, Nfld. 1,000 | CKRM Regina, Sask. 10.000d IcKTK Kitimat, B.C. ] 000d
Gras sty g (5888103702 | 22
ancouver, B.C. . A CKVD Val d'Or, Que. 1.000
CKCL Truro. N.S. 1:000| GFAX Vietoria, B.C. 1.0004 | 990—302.8 . s*’ j"h" Q‘:ﬂu zlg:
] CBW Winnipeg, Man. 50,000 VOA t. John's, L
610 91.5 . 850—352.7 CBY Corner Brook, Nfld. 10,000 1240—241.8
CHNC New Carlisle. Que. 5,000 | ¢yyc Langley, B.C. 1,000 1000—299.8 — Q
CHIM T‘;‘;ﬂﬂsg"c'“a" o | CKRD Red Déer, Alta, 19.000d e CFLM La Tudue, Que. F.000d
: 0 1.000n BW Bri ter, N.S. 10,000 n
CKML Mont Laurier, P.Q.  1,000|cKLV Verdun, Que. 50.000q | CKBW Bridgewater, N.S CFPR Prince Rubert, B.C. 250
CKTB St. Catha”"es-om o 10,0000 | 1010—296.9 CFVR Abbotsford, B.C. ggg
AV Port Alberni, B.C.
. 5.000n | 860—348.6 CBX Edmonton, Alta. s0.000| SJAY Fort Alberni. B.C. 250
CKYL Peace River. Alta. 1.000 CBH Halifax, N.S 10,000 CFRB Toronto, Ont. 50,000 250n
—483. CHAK Inuvik, N.W.T. 1,000 —285. CIRW Summerside, P.E.I. 250
620 483 O CJBC Toronto, Ont. st.000 | 1050—285.5 . CIWA Wawa, Ont. L00td
CFCL Timmins, Ont. £0.000d CFGP Grande Prairie, 250n
) 2,500n | 900—333.1 Alta, 10,000 | CKCQ-1 Williams Lake. B.C. 250
CKCK Regina, Sask. 5.000 CHML Hamilton, Ont 5.000 CHUM Toronto, Ont. 5,000d [ CKBS St Hyacinthe, Que. 250
CKCM Grand Falls, Nftd. 10,000 amilton, Ont. : . 2,500n | CKLS La Sarre. Que. 250
CHNO Sudbury. Ont. 10.000d | ¢ jc saulte Ste. Marie,
630—475.9 ) . 1.000n ont. 10,000d4|1250—239.9
CFCO Chatham. Ont 1,000 813? 3"{'0"5'("306”' '0'338 2.5000 |cROF Ottawa, Ont 000
atham. Ont. B ictoria, B.C. » Frd N ;
CFCY Charlottetown, P.E.I. 5.000 | CKB! Prince Albért, Sask. 10,000 (C!NB North Bam“f""sda'sk_ 10,000 |CHSM Steinbach, Man, IOdggg
SHED Edmonten. Alta. — 10.000| CKDR Dryden, Ont. 000d| G(SB St. Boniface, Man. 10,000 | CHWO Oakville, Ont. !
CHLT Sherbrooke, Que. 10.000d | CKJL St. Jerome, Que. 1,000 o b . 500n
CIET Smith Falls, Ont 5-10333 CKTS Sherbrooke, Que. 1,000/ 1060—282.8 CKBL Matane. Que. m.gggg
mi alls, nt, . y
E(SR l-'l(u{ltswlleBOnl :ggg 910—329.5 CrCN galgary,PAtha. :gggg CKOM Saskatoon. Sask. 10,000
KOV Kelowna d uebec. P.Q, .
CKRC Winnipeg, Man. 10,000 EEPCO'}?':&'DD%"LB c |050'833 1070—280.2 1260—238.0
o 1,000n — CFRN Edmonton, Alta. 50.000
640—468.5 CHRL Roberval, Que. 1.000( CBA Sackville, N.B. 50.000| yagn 9367
CBN St. John's, Nfld. 10.000| CJDV Drumheiler. Aita.  5000| CHOK Sarnia, Ont. 5.000d —436.
CKLY Lindsay. Ont. 1,000 1.000n | CEGT St. Joseph d'Alma,
680—440.9 920—329.9 1090—275.1 Que 1,000
CHFA Edmonton. Alta. 5,000 — . - CHAT Medicine Hat, Alta. 10,000
CHLO St, Thomas, Onf. 1,000 | CFRY Portage La Prairie, CHEC Lethbridge, Alta.  5.000 CHWK Chilliwack, B.C. 10,000
CIOB Winnipeg. Man.  10.000d Man. 1,000/CHRS St. Jean, Que. 10,000d | CJCB Sydney. N.S. 10,000
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Ke. Wave Length W.P.|Ke. Wave Length W.P. |Ke. Wave Length W.P. |Ke. Wave Length wW.P.
1280—234.2 CILS Yarmouth, N.S. 250! CKPT Peterborough, Ont,  1,000d| CERC Kingston, Ont. 100
* CcJQC Quebec, Que. 250 500n [CKAD Middleton, N.S. 1,000n
CH1Q Hamilton, Ont. 5,000| CKAR-| Parry Sound, Ont. 250 0 250n
CJMS Montreal, Que. 50.00d | CKOX Woaristock, ont. 350|1430—209.7 CKBM Montmagny, Que. 1,000
N n n
CISL Estevan, Sask. 1.000| 1350—222.1 CKFH Torento, Ont. 10,0000 G (CR Kitchener. Ont.  10.000d
CKCV Quehec, Que. 10.000d | cHOv Pembroke, Ont. 1,000 B X 5,000n
53,0000 (cHEc l}ar/st:tn Caaek. B.C. :3‘&3 1440—208.2 CFwB Campbell River. B.C. 250
JLM Joliette, ue. B o
1290—232.4 CKEN Kentville, N.S. 1.000| CECP Courtney, B.C. 1,000 1500—199.9
CFAM Aftona, Man, 10,000d { CKLB Oshawa, Ont. lg.gggd CKPM Ottawa, Ont. 10,000 —177.
5.000n ,000n —
CKSL London, Ont. 5.000| 360—220.4 1450—206.8 CHUC Cobourg, Ont. Lo
— . CBG_Gander, Nfld. 2501 1510—199.1
1300—230.6 CKBC Bathurst, N.B. 10,000| CFAB Windsor, N.S. 250 .
CBAF Moncton, N.B, 5,000 CFJR Brookville, Ont, 1-900d| cKoT Titlsanburg, Ont 1,000
CIME Regina, Sask. 1000 1370—218.8 o n
EF Granby, Que. 1.000d
1310—228.9 CFLV Valleyfield, Que. 1,000 250n | 1540—195.0
: N CIBM Causapscal, Que. 1.000d | ey T 0 50
CFGM Richmond Hill, 1380—217.3 250n | CHF1 Toronto, Ont, 1000
Ont 1(2) Uggg CFDA Victoriaville, Que. 1,000 1460—205.4 1550—193.5
CHGB Ste-Anne-de-Pocatiore, CKLC Kingston. Ont, 5.000 .
Aue. &.000| CKPC Brantford, Ont, 10,000 | GINB North Battleford. o | CBE Windsor, Ont. 10,000
. askK. 3
CKOY Ottawa, Ont. 00|1390—215.7 CJOY Guelph, Ont, 10.000d | £ 60—192.3
1320—227.1 CKLN Nefson, B.C. 1,000 : EXEIT )
CKRB Ville St. Georges. CFRS Simcoe, Ont 250d
CHQM Vancouver, B.C.  10.000|1400—214.2 Que. 10.000d coe. Dt
CJSO Sorel, Que. 100004 —e . 5,000n
5.000n | CJFP Riviere du Loup, 1570—191.1
CKEC New Glasgow, N.S. 5,000 Qve. 10,0004 | 1470—204.0 CFOR Orillia, Ont 10,000d
CKKW Kitchener, Ont. 1008 | o oW Amhorst, N.S. 2301 | GFOX Pointe Claire, Que. 10.000d 3 ChliEp GLds 10000
- CKRN Rouyn, Que. 250 -000n | cHyp Nanaimo, B.C. 10,000
B s CREW Swirt Gurrent. Sask. 1.000d | CHOW Welland, Ont. 1.000d) GKLM Montreal, Que.  10:000
CFGB Goose Bay. Nfid. 1,000 250n - 500n
CFOM Quebec, Que. 250 ClQM Winnipeg, Man. 5,000 1580—189.2
CFSL Weyburn, Sask. 10000 1410—212.6 1480—202.6 )
250n | CFMB Montreal, P.Q. 10,000 ) CBJ Chicoutini, Que. 10.000
gFYK Yeliowknife, N.W.T. 250| CFUN Vancouver. B.C. 10,000 |CBZ Fredericton. N.B. 10,000
HAD Amos. Que. 250 o
CHRD Drummondville, Que. 250 1420—211.1 1490—201.2 1600—187.5
CJAF Cabano, Que. 250 | CIMT Chicoutimi, Que, 1.000 | CFMR Fort Simpson, N.W,T. 25 CHVC Niagara Falls, Ont, 10,000

. . e .
U. S. Commercial Television Stations by States
Territories and possessions follow states. Chan., channel; C.L., call letters.
Location C.L. Chan,. |Location C.L. Chan. |Location C.L. Chan.|Location C.L. Chan.
KLYD-TV 17| Grand Junction KREX-TV 5|Tampa-St. Petershurg
ALABAMA Chico KHSL-TV 12 |Montrose KREY-TV 10 FLA.TV 8
Birmingham 1-TV 13| Eureka KIEM-TV 3 |Pueblo KOAA-TV 5 WTVT 13
WBRCTV o KVIQ-TV 6 |sterling KTVS 3 i
geeatur WMSL-TV 23| Frocno KAIL 53 GEORGIA
Dothan wowvy 4 KFRE-TV 30 CONNECTICUT Albany WALB-TV 10
orence RS KJEQ 47 | Hartford CT 18 Atlanta WAIL-TV 1}
Huntsville wﬁﬁ¥-7v ?; KMJ-TV 24 WTIC TV 3 WAGA-TV 5
Mobit WALA-}V | Hanford KDAS 2! | New Britain-Hartford WwSB.TV 2
obile wsAR'T‘\f 9| Los Angetes KABC-TV 7 WHNB-TV 30 | Augusta WIBF 6
WKR N KCOP 13 |New Haven-Hartford WRDW-TV 12
G-Iy $ KHI-TV 9 WNHC.TV 8 | Columbus WRBL-TV 3
Montgomery WCov-Tv 20 KMEX-TV 34 |wWaterbury WATR-TV 20 WTVM 9
WA KNBC 4 Macon WMAZ.TV 13
Sl Ty 12 KNXT 2 DELAWARE Savannah NSAV.TV 3
elma ALASKA :(;%A |? No Stations wTO0C-TV 11
KTTV
Anchorage KENI.TV 2 |Redding KrCRr.Tv 7 |DISTRICT OF COLUMBlA HAWAII
KTVA 11 KIXE-TV 9 |Washington 0K-TV Hilo K i
Fairbanks KFAR-TV 2 |Sacramento KCRA-TV 3 WDCA TV 20 KHBC-TV 9
KTVF 11 |Stockton-Sacramento KOVR |3 WMAL.TV 7 KHIK 13
Juneau KINY-TV 8| Sacramento KXTV 10 WRC-TV 4| Honolulu KGMB.TV 9
ARIZONA Salinas-Monterey KSBW-TV 8 WTOP-TV 9 KHVH-TV 4
" San Bernardino KCHU 18 WTTG 5 KONA 2
El Dorado, Ariz.-Monroe, La. San Diego KFMB-TV 8 KTRG-TV 13
. KTVE 10 0G0-TV |0 FLOR'DA Wailuku KALA 7
Phoenix KOOL-TV 10| Tijuana-San Diego XETV 6 |Daytona Beach-Orlando KMAU-TV 3
KPRGVK 3 XEWT-IV 121 et m WINGTY 1 Kmvi-Tv iz
i - . ers -
Phoenix-Mesa KTAR-TY 12 | San Francisco KGOTY 7| faiksonville WEGA-TV 12 IDAHD
Tucson KGUN-TV 9 KRON-TV 4 WIKS-TV 36 | Boise BOI-TV 2
KOLD-TV I3 | pakiand-San Francisco KTVU 2| . . WIXT 4 KTVB 7
KVOA-TV 4|san Jose NTV i |Miami WCKT 7 |ldaho Falls KID.TV 3
Yuma KBLU-TV 13 | gan Luis Obispo KSBY-TV 6 WLBW.TV |0 IFI-TV 8
KIVA 11 | ganta Barbara KEYT 3 WTV] 4|Lewiston KLEW.TV 3
ARKANSAS Santa Maria KEOY-TV 12 Orfando WDBO-TV & |Twin Falls KMVT 11
El Dorado-Monroe. La. KTVE 19| Visalia-( resna) 1CU-TV 4 )
Ft. Smith KFSA-TV 5 Y Wan Paim'e WEAT Y 13| Champai RIS o o
Jonesboro KAIT-TV 8 COLORADO A (T (T : ampaon
Lotk v anama City WIHG.TV 7| weia 3
KAT 7 Colorado Springs- Pueblo KKTV 11| Pensacola-Mobile, Ala, Chicago WBBM-TV 2
KTHV 11 penyer Doé}g Ig St. Petersburg-TampyEAR TV 3 %Vm}ﬁ 2[75
CALIFORNIA KCTO 2 WSUN.TV 88 WGN-TV 9
Bakersfield K-TV 29 KLZ-TV 7 |Tallahassee-Thomasville, Ga, WMAQ.TV 5
ERO TV 23 KOA.TV 4 wC [ WO0GO0.TV 32
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WHITE'S

RIADIO
LG

Location C.L. Chan.
Danville WICD 24
Decatur WTVP 17
Harrisburg WSIL-TV 3
LaSalle WEEQ-TV 35
Moline WQAD-TV 8
Peoria WEEK-TV 43
WMBD-TV 31
WTVH 9
Quincy-Hannibal, Mo,
GEM-TV 10
Rockford WTVO 39
WREX.-TV (3
Rock Island WHBF-TV 4
Springfield WwICS 20
INDIANA
Evansville WEHT 50
WFIE-TV 14
wTvVw 7
Fort wWayne WANE-TV 15
WKIG-TV 33
. WPTA 2]
Indianapolis WFBM-TV 6
WISH-TV 8
WLW.i 13
Bloomington-indianapolis
WTTV 4
Lafayette WFAM.TV I8
Marion WTAF.TV 3|
Muncie WLBC-TV 49
South Bend WNDU-TV 16
SBT-TV 22
Elkhart-South Bend WSJV 28
Terre Haute WTHI-TV 10
IOWA
Cedar Rapids KCRG.TV g
Cedar Raplds.Waterloo
WMT.TV 2
Davenport 0C-TV ¢
Des Moines KRNT-TV g
HO-TV 13
Ames-Des Moines WOL.TV 5
Fort Dodge KQTVv 2/
Mason City KGLO-TV 3
Sioux City KTIV 4
TV 9
Waterloo-Cedar Rapids
KwwL.TV 7
KANSAS
Ensign KTVC 6
Garden City KGLD 11
Goodland KLOE-TV t0
Great Bend KCKT 2
ays KAYS-TV 7
Pittsburg-Joplin, Mo.
KOAM.TV 7
Salina KSLN-TV 34
Topeka WIBW-TV 13
Wichita KAKE-TV 10
KARD-TV 3
Hutchinson-Wichita KTVH 12
KENTUCKY
Bowling Green WLTV |3
Lexington WKYT-TV 27
WLEX.TV |8
Louisville WHAS-TV 1!
WAVE.TV 3
WLKY-TV 32
Paducah WPSD-TV 6
LOUISIANA
Alexandria KALB-TV 5
Baton Rouge WAFB-TV ¢
WBRZ 2
Lafayette KATC 3
KLFY-TV 10
Lake Charles KPLC-TV 7
Monroe- West Monroe
KNOE-TV 8
New Orleans WDSU-TV 6
WVUE |2
WL-TV 4
Shreveport KSLA-TV 12
Shreveport-Texarkana, Texas
KTAL.TV &
Shreveport KTBS-TV 3
MAINE
Bangor WABI.TV 5§
WLBZ.TV 2
Poland Spring WMTW.TV 3
Portland WCSH-TV 6
WGAN-TV |3
Presgue isle WAGM-TV 38

120

Location C.L. Chan.|Location C.L. Chan.
MARYLAND Omaha KETY 7
Baltimore WBAL.TV | W.TV 6
WIZ-TV 13| Scottsblufi-Gering KSTF 10
WMAR.TV 2
Salisbury WBOC-TV 16 NEVADA
Las Vegas KLAS.TV g

MASSACHUSETTS KORK-TV 2
Adams weC 19 -TV 13
Boston WBZ.TV 4/ Reno KCRL 4

WHOH.TV & KOLO-TV 8
WNAC.TV 7 NEW HAMPSHIRE
Greenfield WRLP 32 hest. UR-TV g
Springfield-Holyoke YN Manchester W0
WHYN-TV 40
Springfield WWLP 22 ,NEW JERSEY
Worcester WJZB-TV 14 | No Stations
NEW XiCo
MICHIGAN Albuquertﬁle MEKGGM.TV 13
Allen Park (Detroit) WIMY 20 KOAT-TV 7
Bay City-Saginaw WNEM.TV 5 KOB-TV 4
Cadillac-Traverse City WWTV 9| Carlshad KAVE-TV 6
Cheboygan WTOM-TV 4 |Clovis KFDW.TV |2
Detroit wJBK-;\\ll g Roswell KSWS.TV 38
Windsor, Ont. CKLW-
Detroit WWI-TV 4 NEW YORK
WXYZ-TV Albany-Trpy-Schenecta
Flint WIRT 12 LAY ey AST (3
Grand Rapids WO0O0D-TV 8/ Albany W-TEN (0
WZZM-TV 13 Schenectady-Albany.Troy
5a|amazoo wl}lz'g-}'\\; (35 YR?B 6
ansing w - Binghamton WBIA-TV 34
Marquette wLuc Ty 6|°™M WINR.TV 40
Onondaga WILX-TV 10 WNBF-TV 12
Saginaw WKNX-TV 57| guffalo WBEN.TV 4
Sault Ste. Marie WWUP.TV 0 WGR-TV 2
Traverse City WPBN.TV 7 KBW-TV 7
Elmirva-Corning w/sxgg-}x H;
New Yorl -
MINNESOTA WA S
Alexandria KCMT 7 WNBC-TV 4
Austin KMMT 6 WNEW.-TV 5
Duluth-Superior, Wis. WOR-TV 9
KDAL-TV 3 WPIX I
WDSM-TV 6| Plattshurgh WPTZ 5
Mankato KEYC-TV 12 ] Rochester WHEC-TV 10
Minneapolis.St. Paul T ¢ WRBVCO¥3 lg
KMSP- o
WCCO-;V 4 | Syracuse “\«'/'ﬁ%g'w 3
WTCN-TV || -
Rochester KROC-TV |0 WSYR-TV 3
St. Paul-Minneapolis Utica WKTV 2
TP-TV 5] Carthage-Watertown
Walker KNMT 12 WCNY-TV 7
NORTH CAROLINA
MIssissIPP Asheville WISE-TV 52
Biloxi WLOX-TV I3 WLOS=VRIS
Columbus WCBI-TV 4] Charlotte WBTV 3
Greenwood WABG-TV 6 WCCB-TV 36
Jackson WITV 12 ) wsoc-Tv. g
WLBT 3| Durham-Raleigh WTVD ]
Laurel-Hattiesburg WDAM-TV 7| Greenshoro WFMY-TV 2
Meridian WTOK-TvV || | Greenville widay B
ueele LARAY € g;l\:iszr?)urham v\!{?}?\f-T\\; Ig
MISSOURI Wiiminston WIWELY §
ilmington
Cape Girardeau KFVS-TV 12 Winston-Salem & Greenshor?

Bl WSIS-TV |2
Columbia KOMU-TV 8| Greenshoro-High Point &
Hannibal-Quincy, I”kHQA Tv | Winston-Salem WGHP.TV 8
jleﬂlqrson City |(ODKER'CI':3 :g NORTH DAKOTA
oplin -3 .

Kansas City KCMO.Tv 5| Bismarck KRR JTVAlS
KMBC-TV 9 KXMB-TV |2
WDAF.TV 4| Dickinson KDIX.TV 2
Kirksville-Ottumwa, La. Fargo KTV
KTVO 3 . WDAY-TV 6
Poplar Bluff KPOB.TV |5 | Minot Kxmdnor 19
St. Joseph KFEQ.-TV ‘2|, . KCND-TV 13
St. Louis KMOX.TV 4 f
KSD-TV 5 Valley City KXJB-TV 4
KPLR:TV 11 Williston KUuMV.TV 8
KTVI 2 OHIO
Sedalia KMO0S-TV 6
i . Akron WAKR.TV 49
Soringield KT Ty 101 Biveinnati WCPO.TV g
LAY 8 WKRC-TV (2
MONTANA “Wews 2
Cleveland KYWE¥\§ g
Ty W-
Billings llégoL'}z}x g WIW.TV 8
Butte KXLF-Tv 4| Columbus WB“?JLS\-VT\(/; Igl
Glendive KXGN-TV 5 WTVN-T.V 5
Great Falls KFBKBR-}'\\; g Dayton WHI0-TV 7
Helena KBLL.TV |2 a2
issoula KMSO-TV 13 | img _ WIMA-TV 35
NEBRASKA Stewubetnvllle-WheehnWSTv H7 @
es a. -
Tol WSPD.TV |
Grand Island KGIN.TV || QLzh WTOL-TV |?
Hastings KHAS-TV 5! Youngstown WFMI.TV 2|
Hay Springs KDUH.TV 4 WKBN.TV 27
Hayes Center KHPL.TV 6 WYTV 33
5_earl:ey-Holdreqe &ge#}x :g Zanesville WHIZ.TV I8
incoln -
MeCook KOMC 8 OKLAHOMA
North Platte KNOP-TV 2| Ada KTEN 10

WwWWW.americanradiohistorv.com

Location C.L. Chan.
Ardmore & Sherman-Denison,
Texas KXI1 12
Elk City KSWB 8
Lawton SWO0-TvV 7
Oklahoma City KWTV ¢
WKY-TV 4
KOCO0-TV 5
Tulsa KOTV 6
KvV00-TV 2
KTUL-TV 8
OREGON
Coos Bay KCBY-TV |1
Eugene KEZI.TV ¢
KVAL.-TV |3
Klamath Falls KOTI 2
Medford KBES-TV 5
KMED-TV 10
Portland KATU 2
KGW-TV 8
KOIN-TV 6
KP 12
Roseburg KPIC 4
PENNSYLVANIA
Altoona WFBG-TV 10
Erie WICU-TV |2
WSEE 35
Harrisburg WHP.TV 21
Harrisburg-York-Lebanon
WTPA 27
Johnstown WIJAC.TV &6
WARD.TV 56
Lancaster WGAL.TV 3
Lancaster-Lebanon WLYH-TV 15
Philadelphia WCAU-TV 10
WFIL-TV 6
WRCV.TV 38
Pittsburgh KDKA-TV 2
WIIC 1]
WTAE 4
Wilkes-Barre & Scranton
WBRE-TV 28
Scranton & Wilkes-Barre
DAU-TV 22
WNEP.TV (6
York WSBA-TV 43
RHODE ISLAND
Providence WJAR-TV (0
WPRO.TV (2

Providence (New Bedford,
Mass.) WTEV 6

SOUTH CAROLINA

Anderson WAIM-TV 40

Charleston wClv
WCSC-TV 5
WUSN.TV 2
Columbia WCCA-TV 25
WIS.TV 10
WNOK-TV (9
Florence WBTW I3
Greenville WFBC-TV 4
Spartanburg WSPA.TV 7

SOUTH DAKOTA
Aberdeen KXAB.TV 9
Deadwood- Lead KDSJ-TV 5
Florence-Watertown KDLO.TV 3
Mitchell KORN-TV 5
Rapid City KOTA-TV 8
KRSD-TV 7
Reliance KPLO-TV ¢
Sioux Falls KELO-TV 11
KS00-Tv-13
TENNESSEE
Chattanooga WDEF.TV 12
WRCB.TV 8
WTVC ¢
Jackson wWDXI.TV 7
Johnson City-Bristol.
Kingsport WIHL-TV 11
Knoxville WATE-TV 6
WBIR-TV 10
WTVK 26
Memphis WMCT 5
WHBQ-TV i3
WREC-TV 3
Nashville WLAC-TV 5
WSIX-TV 8
WSM-TV 4
TEXAS

Abilene KRBC-TV g
Amarillo KFDA-TV 10
KGNC-TV 4
Kvil 7
Austin KHFI.TV 42
KTBC-TV 7
Beaumont KBMT (2
. KFDM-TV 6
Big Spring KWAB.TV 4
Bryan KBTX-TV 3
Corpus Christi Kl 3
KRIS-TV &
KZTV 1o
Dallas-Ft. worth WFAA-TV 8
KRLD-TV 4
El Paso KELP-TV 18
KROD-TV 4
KTSM-TV 9
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Location C.L. Chan.|Location C.L. Chan.|Location C.L. Chan. |Location C.L. Chan.
El Paso-Juarez, Mex. XEJ-TV 5 UTAH Richland KNDU 25| La Crosse WKBT 8
Ft. Worth-Dallas KTVT 11 . Seattle KING-TV 5| Madison wisC-TV 3
WBAP-TV 5| Salt Lake City KCPX.TV 4 KIRO-TV 7 WKAW-TV 27
Harlingen KGBT.TV 4 KSL-TV 5 KOMO-TV 4| WMTV (5
Houston K#OUJ’V H KUTV 2/ spokans K‘)((t$.T¥I g Milwaukee v;’vll:sTNl.;v |§
KTRK-TV -T TV
KPRC-TV 2 VERMONT KREM-TV 2 WTMI.TV 4
Laredo KGNS-TV 8| Burlington WCAX-TY 38| Tacoma-Seattle KTNT-TV 11 WUHF (8
Lubbock KceD-TV 1 Tatoma KTVW 13| Wausau WSAU-TV 7
KLBK-TV IS VIRGINIA Yakima KIMA.TV 29 WYOMING
Lufkin KTRE-TV 9] Bristol- Kingsport & Johnson KNDO 23
Midland & Odessa KMID-TV 2| " City, Tenn WCYB-TV 5 Casper KTWO0.-TV 2
Monahans & Midland Harrisonburg WSVA.TV 8 WEST VlRGlNlA Cheyenne KFBC-TV 5
KVKM-TV 9| Norfolk WTAR-TV 3| Bluefield His-Tv g| Riverton KWEE VRO
Odessa KOSA-TV 7| Hampton-Norfolk  WVEC-TV 13| Charleston wcus v 8 GUAM
Port Arthur-Beaumont Portsmouth-Norfolk- Clarksburg WBOY-TV 12| goana KUAM-TY 8
KPAC-TV 4| Newport News  WAVY-TV 10| Huntington-Charles WHTN.TV 13| 9
8an Angelo KACB-TV 3| pichmond WRVA-TY 12 WSAZ.TV 8 PUERTO RICO
KCTv 8 WTVR 6| 0ak Hill WOAY.TV 4
San Antonio KENS-TV 5| Richmond-Petersbur Parkersburg-Marietta, O ouadillaMavaates WOLE Tva2
NO-TV 12 eIV | s A Sap.Ty 15| Mavaguez WORA-TV 5
KWEX-TV 411 Roanoke wWOBJ-TV 7| Weston-Fairmont wWIPB-TV 5 fonce WSUR-TV 9
0AL.TV 4 WSLS.TV 10| wheeling WTRE-TY 7 WY 4
Sweetwater-Abilene KPAR-TV 12| | ynchburg- Roanoke WLVA-TV (3 San Juan WAPA.TV 4
Temple-Waco EN-TV 6 WISCONSIN WKAQ.TV 2
Tyler-Longview KLTV 7 WASHINGTON WTS) 18
Waco KWTX-TV 10 Eau Clgire wEA$-¥¥ Ig Caguas-San Juan WKBM.TV I
Weslaco KRGV-TV 5| Bellingham KVOS-TV 12| Green Bay AY-
Wichita Falls KFDX-TV 8] Pasco-Kennewick- Rlchland WLUK-TV 11 VIRGIN_ ISLANDS
KAUZ-TV 6 EPR-TV 19 WFRV 5| Charlotte Amalie ~WENB.TV 10
L L] L] L]
U. S. Educational Television Stations by States
Territories and possessions follow states. Chan., channel; C.L., call letters.
Location C.L. Chan. |Location C.L. Chan. | Location C.L. Chan.| Location C.L, Chan.

ALABAMA ILLINOIS NEW MEXICO SOUTH DAKODTA
Birmingham wB1Q (0| Carbondate WSIU 8| Albuqueraue KNME.TV 5] Vermillion KLSD.TV 2
Dozier wDtQ 2| Chicago . WTTW I
Mnhile wﬂg ;2 Urbana-Champaign WILL-TV 12 NEW YORK TENNESSEE

ontgomery G .
Mount Cheaha State Park IOWA zggawork WN$NDN‘1[;¥' ::7, m:s";":!"‘fe V\x['bggﬁg 'g
WCIQ 7| pes Moines KOPS-TV 11| . WNCY 31 :
chenectady WMHT |

ARIZONA KENTUCKY TEXAS
Phoenix KAET 8|\ cuisvitle wepk.ty 15| NORTH CAROLINA | opaltas KERA-TV 13
Tueson RULLENE Chapet Hill WUNC.TV 4| Houston _uHT 8

CALIFORNIA LOUISIANA Charlotte WUTY 36| Lubbock K=XT-TV 5
o KLSE 13 Richardson . KRET-TV 23
ga"aé"e""'d KVCKVIE 22 N:xr%erleans WYESSTV 8 NORTH DAKOTA San Antonio-Austin KI-RN-TV 9
an Bernardino R-TV
San Franeisco KQEOD 9 MAINE Fargo KFME 13 UTAH
COLORADO Augusta WCBB 10 OHIO Logan KUSU.Tv 12
! . 0Ogden K'WCS-TV 18
Oenver KRMA-TV 6| Galais WHMEBTY 12 |Athens 0 WOREIV ! KOET 0
MEM. owling G th Provo KBYU-TV 11
CONNECTICUT Presque 1sle w M-TV (0| Cincinnati WCET 48| gijy Lake City WUED 7
MASSAC Columbus WOSU-TV 34
Hartford WEDH 24 HUSETTS Newark wmoGsE 28 T
. xford TV c
DELAWARE BEty WGBH-TV 2{ 30 b0 WGTE-TV 30
MICHIGAN Hampton-Norfolk WHRO-TV (5
Wilmington WHYY-TV (2 OKLAHOMA Portsmouth WrAH-TV 27
Detroit TVS 56 Richmond WCVE-TV 23
DISTRICT OF COLUMBIA | gnondaga-East Lansing Oklahoma City KETA 13
Washington WETA-TV 26 WMSB 10 - l:(%lélap\l/ 2[? WASHINGTON
ulsa .

FLORIDA MINNESOTA OREGON Pullman KWSC-T 10
Gainesville WUFT 5|Duluth WOSE-TV 8 T KPEC.TY 50
Jacksonville WICT 7| St. Paul-Minneapolis Corvallis KOAC-TV 7 KTPS 62
Miami WSEC-TV 17 KTCA-TV 2| Portland KOAP-TV 10 i - 47

Yakima KYVE-TV
WTHS.TV 2 MISSO
Tallahassee SU-TV 11 URI PENNSYLYANIA
Tampa-St. Petershurg Kansas City KCSD-TV 19 WISCONSIN
EDU 3]st Louis KETC 9 Clearfield WPSX-TV 3 . B
L Philadelphia WUHY.TV 35| Madison VHA.TV 21

GEORGIA NEBRASKA Pittsburgh WaEp 13| Milwaukes WHIRVY 36
s WweIv 8| Lincomn KUON-TV 12 c
Columbus WISP.TV 28 NEW HAMPSHIRE SOUTH CAROLINA PUERTO RICO
Savannah WVAN-TV 9 Charieston WITV 6 | Mayaguez WIPM-TV 3
Wayeross WXGA-TV 8! Durham WENH 11| Greenville WNTV 29| San Juan WIPR-TV |

- L] L L L] L]
Canadian Television Stations by Cities
Chan., channel number; Bullet (*) indicates recent change.
d
Location C.L. Chan.|Location C.L. Chan.|Location C.L. Chan.|Lecation C.L. Chan.
Adams Hill. B.C. CFCR.TV-8 (1| Baldy Mountain, Man. Barrie, Ont. CKVR-TV 3| Burnaby. B8.C. CHAN-TV 8
Alticane, Sask. CKBI.TV-1 (0 e CKSS-TV 8| Bayview, N.S. CJCH-TV-2 6|8Burns Lake, B.C, CFTK-TV.3 2
Amherst. N.S. CJCH-TV.3 8| Bale St. Paul, P.Q. 8on Accord. N.B. CHSJ-TV-1 6| Calgary, Alta, SCFCN-TV 4
Antigonish, N.S. CFXU-TV 9 CKRT-TV-1 13| Boston Bar, B.C. CFCR.TV.9 5] Calgary. Alta. CHCT-TV 2
Argentia, Nfld. CJOX-TV 3] Banff. Alta, CHCA-TV-2 10| Brandon, Man. CKX-TV 5| Caliander, Ont, ZFCH-TV 10
Asheroft, B.C. CFCR-TV-2 10 CFCN.TV-2 8| Burmis, Alta, CJUH-TV.3 3| Campbeliton. N.B. 2KCO-TV 7
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WHITE'S Location C.L. Chan.|Location C.L. Chan.| Location C.L. Chan.
Gaspe West, P.Q. Moose Jaw, Sask. CHAB-TV 4| Sheet Harbour, N.S. « CBHT-4 {1
(Bechervaise Mountain) Nakusp, B.C. ¢« CIJNP-TV-1 2|Shelburne, N,S. CBHT-2 8
-TV-t 6| Nakusp, B.C. ¢ CINP-TV.2 4| Sherbrooke, Que. CHLT.TV 7
Goose Bay, Nfld. CFLA-TV 8/ Nelson, B.C. CBUAT-1 9| Sioux Lookout, Ont. CBWAT-2 12
Grand Falls, Nfid. ~ CICN-TV 4|Newcastle, N.B. CKAM-TV.l 7|Smithers, B.C. CFTK-TV.2 5
Grande Prairie, Alta. CBXAT (0] Newcastle Ridge, B.C. Sointula, B.C. CFKB-TV.4 5
Greenwater Lake, Sask, CFKB-TV-I 7|Squamish, B.C. CHAR-TV.l 7
CKBI-TV-3 4|New Glasgow, N.S. CFCY.TV-{ 7| St. John’s, Nfid, CJON-TV 6
Halifax, N.S. CBHT 3{Nipawin, Sask. CKBI.TV.4 2| Ste. Marguerite-Marie, P.Q,
Halifax, N.S. CJCH-TV 5| North Battleford, Sask. HAU-TV-l 2
Location C.L. Chan.| Hamilton, Ont. CHCH-TV (1| - CKBI-TV-2 7[St Quentin, N.B. CHAU.TV-2 1¢
Huntsville, Ont. CKVR-TV-2 8]|Oliver, B.C. CHBC-TV-3 8| Stephenville, Nfld. CFSN-TV §
Canning, N.S. CICH-TV-l Ig|Invermere, B.C. CFWL.TV.l 6| Ottawa, Ont. CBOFT 9| Stranraer, Sask. CFQC-TV-l 3*
Carleton, Que. CHAU-TV 5| Inverness, N.S. CJCB-TV-1 6| Ottawa, Ont. CBOT 4| Sturgeon Falls, Ont. CBFST 7
Carlyle Lake, Sask. Jonguiere, Que. CKRS-TV 12| Ottawa, Ont. CJOH-TV 13| Sudbury, Ont. CBFST- 13
CKOS-TV-.2 7| Kamloops, B.C. CFCR-TV 4|Parry Sound, Ont. CKVR-TV-1 [)|Sudbury, Ont, CKSO0-TV 5
Carrot Creek, Alta. Kapuskasing, Ont. CFCL.TV-1 3| Passmore, B.C. ¢ CHMS-TV-2 2! Swift Current, Sask. CJFB-TV 5
CFRN-TV-1 9| Keams, Ont. CFCL.TV-2 2 Peace River, Alta. CBXAT-1 7| Sydney. N.S, CB-TV 4
Castlegar, B,C, e CBUAT.2 3| Kelowna, B.C. CHBC-TV 2| Peachland, B.C. CHPT-TV-l 5§ Temiscaming, P.Q. CBFST-2 12
Chandler, P.Q. CHAU.TV.4 7| Kenora, Ont. CBWAT 8| Pembroke, Ont. CHOV-TV 5| Temiscaming, P,Q. CJTK-TV-l 3
Charlottetown, P.E.]. CFCY.TV 13| Keremeos, B.C. CHKC-TV.l 5| Penticton, B.C. CHBC-TV-1 13| Terrace, B.C. CFTK-TV 3
Chase, B.C. CFCR-TV-8 11 |Kildala, B.C. CFTK-TV-4 5| Perce, Que. CHAU-TV.5 2|The Pas, Man. CBWBT-I 7
Chicoutimi, P.Q. CJPM-TV 6/ Kingston, Ont. CKWS.-TV 11| Perrys, B.C. ¢ CHMS-TV-3 5| Timmins, Ont. CECL-TV 6
Chicoutimi, P.Q. CKRS-TV-2 2 Kitchener, Ont. CKCO-TV (3| Peterborough, Ont. CHEX-TV (2 CBFOT ¢
Clearwater, B.C. CFCR-TV-10 2 Kokish, B.C. CFKB-TV.2 9/ Pivot, Alta. CHAT-TV-l 4| Teronto, Ont. CBLT 6
Clermont, Que. CFCV-TV.l 75| Lethbridge, Alta. CJLH-TV 7|Port Alfred, P,Q. CKRS-TV-1 9| Toronto, Ont. CFTO-TV ¢
Clinton, B.C. CFCR.TV.4 9] Lillooet, B.C. CR-TV-1 11| Port Arthur, Ont. CKPR-TV 2| Trail, B.C. CBUAT Il
Corner Brook, Nfld. CBYT 5| Liverpool, X CBHT.1 12| Port Daniel, P.Q. CHAU-TV-3 10| Trois-Riviéres, Que.
Cornwall, Ont, CJSS-TV 8| Lloydminster, Alta. CKSA-TV 2|Port Hardy, B.C. CFKB-TV-3 3 « CKTM-TV 13
Coronation, Alta. CHCA-TV-1 10| London, Ont. CFPL-TV (0|Prince Albert, Sask. CKBI-TV 5] Upsalquitch Lake, N.B.
Courtenay, B.C. CBUT-1 8| Lumby. B.C. CHID-TV-l 5|Prince George, B.C. CKPG-TV 3 . CKAM-TV 12
Colgate, Saskatchewan Malakwa, B.C. ¢ CFFI-TV.l 5|Princeton, B.C. CHGP-TV.l 5|Val Marie, Sask. CIFB-TV.2 2
CKCK-TV-1 12| Manicouagan 5, P.Q. Prince Rupert CFTK-TV-1 6| Vancouver, B.C. CBUT 2
Cranbrook, B.C, CBUBT 10 CKHQ-TV-( 10| Quebec, Que. CFCM-TV 4| Vernon, B.C. CHBC-TvV-2 7
Crescent Valley, B.C. Matane, Que. CKBL-TV 8| Quebec, Que. CKMI-.TV 5| Victoria, B.C, CHEK-TV 6
CHMS.-TV-! 5| Medicine Hat, Alta, CHAT-TV 6| Quesnel, B.C. CFCR-TV-Il 7| waterton Park, Alta.
Dryden, Ontario CBWAT-1 8| Melita, Man. CKX.TV.2 ¢|Regina, Sask. CHRE-TV ¢ CIWP-TV-Il 12
Eastend, Sask. JFB-TV.l 2| Merritt, B.C. CFCR-TV-3 10| Regina, Sask. CKCK-TV 2| Westwold, B.C. CFWS-TV.2 (2
Dawson Creek, B.C. CJDC-TV 5| Moncton, N.B. CBAFT (1| Red Deer, Alta, CHCA-TV 6 Williams Lake, B.C.
Drunheller, Alta, CFCN-TV-1 8| Moncton, N.B. CKCW-TV 2| Red Lake, Ont. CBWAT-5 10 FCR-TV.5 8
Drumheller, Alta. CHCT-TV-1 12| Mont Blanc, Perce, Que. Rimouski, Que. CJBR-TV 3 Willow Bunch, Sask.
Edmonton, Alta. CBXT 5§ CJAO-TV-l 80| Riviére-au-Renard CHAU-TV-7 7 CKCK-TV-2 6
Edmonton, Alta, CFRN-TV 3| Mont Climont, P.Q. Riviére du Loup, Que. Windsor, Ont. CKLW-TV &
Edmundston, N.B. CJBR-TV-l (3 CKBL-TV.L Il CKRT-TV 7(Wingham, Ont. CKNX-TV 8
Edson, Alta. CFRN-TV-2 12| Mont-Laurier, Que. CBFT-2 3| Roberval, Que. CKRS-TV-3 8| Winnipeg, Man. CBWFT 6
Elliot Lake, Ont. CKSO-TV-1 3| Mount Timothy, B.C. Rouyn, Que. CKRN-TV 4| Winnipeg, Man. CBWT 3
Enderby, B.C. CFEN-TV.l 5 CFCR-TV.6 5| Saint John, N.B. CHSJ-TV 4| Winnipeg, Man. CJAY-TV 7
Estcourt, Que. CJES-TV-l 70| Mont Tremblant, Que. CBFT-I Il|Salmon Arm, B.C. CHBC.TV.4 5|Wynyard, Sask. CKOS-TV.3 6
Falkland, B.C. CFWS.-TV-1 5 Montreal, Que. CBFT 2| Saskatoon, Sask. CFQC-TV 8| Yorkton, Sask. CKOS-TV 3
Flin Flon, Man. CBWBT 10*| Montreal, Que. CBMT 6 Sault Ste. Marie, Ont. CJIC-TV 2| Yarmouth, N.S. CBHT-3 1l
Foxwarren, Man, CKX-TV-1 11| Montreal, Que, CFCF-TV 12| Savona, B.C. CFCR-TV-7 8 |Yuill Mountain, Balfour, B.C.
Gaspe, P.Q. CHAU-TV-6 10{ Montreal, Que. CFTM-TV 10/ Senneterre, P.Q. CKRN-TV-l 7 CKBF-Tv-l §
. . .
U. S., Puerto Rico, and Canadian FM Stereo Stations
Location C.L. Location C.L. Location C.L. Location C.L.
KGB-FM  Cocoa Beach WRKT-FM Evansville WIKY-FM
ALABAMA KLRO Coral Gables WVCG-FM  Greenfield wSMm)J
Birmingham WCTR-FM KPRI Ft. Lauderdale WFLM Indianapolis WFMS
WSFM San Francisco KAFE WMIR WIFE-FM
Huntsville WAHR KBRG Miami WWPB Richmond WKBV-FM
, WNDA KFOG Miami Beach WAEZ South Bend WNDU-FM
Montgomery WAIM-FM KMEX Orlando WHOO-FM  Terre Haute WVTS
WFMI-FM KSFR Palm Beach WWwOos
KXKX Pensacola WPEX-FM IOWA
ALASKA San Jose KEEN-FM St Petersburg WTCX
KSJO-FM  sarasota WYAK Ames . WOI-FM
Anchorage KBYR-FM  San Luis (!))bispu 'l((e/lf»g;m Cedar Rapids |(HA¥_:_-M
KNIK-FM  Santa Barbara . 5 WMT.
SRR N )
Santa Maria Athens WGAU-FM ioux City K
ARIZONA Turlock Mg” gy Atlanta WKTLS Waterloo KXEL.-FM
enix KEPI Ventura -E WLTA-FM
Fhe KNIX  Visia JKONG-Fm WSEEM KANSAS
Sun City KTPM alnut Cree Columbus WRBL- .
KAT i i . Kansas City KCJC
Tucson KSOM Waoodland T Gainesville WDUN-FM Law;em Ké\NU
Wichita KCMB-FM
ARKANSAS COLORADO oo TAWAIL KWBB-FM
onolulu -
El Dorado KELD-WM  Colorado Springs KLST B
KRIL-FM  Denver FML-EM Ho KECLAM KENTUCKY
R . - IDA Lexington WVLK-FM
ings o
CALIFORNIA Manitou Spring: KCMS.FM i KECEMN Owenshoro WSTO
Bakersfield
Baverly Hills Kb CONNECTICUT ILLINOIS LOUISIANA
Coachella KCHQ.FM  Brookfield WGHF Bloomington WIBC-FM  Monroe KMLB-FM
hfemort KHYD Hartford WTIC-FM  Champaign WLRW New Orleans WWMT
Fresno KCIB Meriden WBMI Chicago WEFM
fexon WEMQ MAINE
Garden Grove KGGK DELAWARE WFMT
Long Beach KNOB WKFM Caribou WFST-FM
Los Angeles KFAC-FM  wiimington WDEL-FM WMAQ-FM
KFMU WIBR WXRT MARYLAND
P6L.Fm : Pyt WM™ Bethesda
KRHM DISTRICT OF COLUMBIA f;{'i‘:’t"ud Hark w\&(J%T-FM (Washington, D.C.) WHFS
Monterey KHER hi WASH Matoon WLBH.FM wIMD
Paim Springs KDES-Fm Washington WOMS.Fm  Quincy WGEM-EM  Towson =~ e e
Riverside " . altimore -
Sacramento KHIQ Rock Istand WHBF-FM
KSFM
San Diego KBEW FLORIDA INDIANA MASSACHUSETTS
KFMX Clearwater WTAN.FM  Columbia WCSi-FM  Boston WBCN
122 Rap1o-TV EXPERIMENTER

WWW americanradiohistorv com


www.americanradiohistory.com

Location C.L. Location C.L. Locatien C.L. Location c.L
WGBH
Framingham weeH NEW YORK PENNSYLVANIA VIRGINIA
Waltham WCRB-FM Babylon. L.1. WGLI-FM  Boyertown wBYO Martinsville WNVA.FM
Worcester WSRS Buffalo WADV Braddock Norfolk WTAR-FM
wbeCX (Pittsburgh) WLOA-FM WYFI
MICHIGAN Fresh Meadows Chambersburg WCHA-FM  Richmond WFMV
(N.Y.C. WTFM Harrisburgh WTPA.FM  Roanoke WSLS-FM
Ann Arbor WOIA-FM  Garden City. L.1. WLIR Johnstown WIAC-FM
Bay City . WNEM-FM  New York WABC-FM WFLN-FM WASHlNGTON
Detroit WABX WHKCR-FM  Philadelphia WDVR
WBF G WQXR-FM WHAT-FM  Seattle KETO-FM
WDTM WRFM WIF! KISW
WGPR Patchogue, L.1. WPAC-FM wWQAL KIX1.-FM
WLDM Riverhead, L.I. WAPC-FM  Ppittshurgh WIKJF KLSN
. wOMC Rochester WCMF Reading WRFY-FM ZAM
East Lansing WSWM Schenectady WGFM Tyrone WGMR-FM  Tacoma KLLAY-FM
BN wvngllg Syracuse WSYR-FM  wiikes-Barre wYZZ
Grand Rapids WIFM Utiea wurm York-Hanover UAAELS WEST VIRGINIA
WO0OD-FM NORTH CAROLINA RHODE ISLAND Bluefield WHIS-FM
ggogen WAL g T WERRTN oo YERM  Wamere  werRrw
a i (3 -
Mt. Pleasant WCEN-Fm  gharotte WMDE WXCN artinsburg w
WamMG
MINNESOTA A— WNCT-Ew SOUTH CAROLINA WISCONSIN
. R Hickory WHKY - Beaufort WBEU-FM D
Minneapolis KRSI.FM WIRC-FM eaufort elafield WHAD
. - Columbi WCOS-FM  Eau Clai
'%vaFYNlI_ Leaksville WLOE-FM  North cﬁarlestnn WKTM Kz;lrlms!l'lz:nlre vlel)}:(%
OHIO Spartanburg WSPA-FM . WLIP-FM
MISSOURI ks WDEN TENNESSEE Madicon WIS FM
foplin KSYN canton WCNO Chattancoga WDOD-FM WIMTEHM
Kansas City KCMO-FM  Cincinnati WKRC-FM  Greeneville WGRV-FM . WRVB-FM
KMBC-FM  cleveland WCLV Kingsport WKPT.FM  Milwaukee WFMR
St. Louis KCFM WDOK-FM  McKenzie WKTA WAIKIE
. KSHE WNOB Nashville WNFO-FM WIMI-FM
Springfield KTXR Columbus WBNS-FM WSIX.FM  Wausau WSAU-FM
Fairfield WFOL-FM  sevierville WSEV.FM West Bend WBKV-FM
NEBRASKA Findlay WEIN-EM  Tullahoma WIIG-FM v
. ettering o
Omaha KaAL-FM G eheld vvw'#g';m TEXAS . p.Pd ERTO RICWO
NEVADA yo'rdcdtl.:alti?u‘:;‘n WRWR-FM :marillo }2‘%28 " Rio Plearas Fio
KORK-FM Portsmouth WPAY-FM ustin -
Las Vegas KRGN Shringfeld WBLY-FM g:l?ul:r;ugt‘ri . l}(’-}%g - CANADA
Reno KNEV Toledo WTDL-FM 3 I‘I" Bl KIXL.FM Calgary, Alberta CHFM-FM
Youngstown WBBW-FM allas KVIL.FM Kamloops. B.C. CFFM-FM
NEW HAMPSHIRE Ft. Worth KXOL.FM VYancouver. B.C. CHGM-FM
! OKLAHOMA . AP.FM  Winnipeg, Man. CIOB-FM
Mt. Washingten wWMTW . i w8 C
Oklahoma City KFNB aalneswlle 'l((’(_}ﬁ{-;-FM Lé?(w-i;lxll
KY ousto R o
NEW JERSEY Stillwater e usten KODA.Fm London. Ont. CFPL.FM
Atlantic City WFPG-FM  Tulsa KOCW KQUE Hawa, Ont. CEMOQ-FM
over WDHA-FM KRAV KRBE Turento, Ont, CHF)-FM
Long Beach WRLB KXYZ-FM CKFM.-FM
Prineston WPRB OREGON Port Arthur KFMP Wincsor, Ont. CKLW.-FM
Trenton WBUD-FM San Antonio KEEZ Montreal, Que. *L;FCF-FM
Eugene KFEMY Wichita Falls KNTO CIFM-EM
NEW MEXICO KWFS-FM CKGM-FM
Portland KPFM UTAH Quetec. Que. CHRC-FM
Albuguergue KHFM KGMG Sherbrooke, Que. SHLT-EM
Los Alamos KRSN.FM Springfield KEED-FM  Salt Lake City KSL-FM  Verdun. Que. CKVL-FM
L] L]
World-Wide Short-Wave Stations
The World-Wide Short Wave Stations sec-  actual monitoring reports rather than data
tion of White’s Radio Log is, as its name taken from published program schedules re-
implies, a log, that lists stations actually ceived from the stations, you may find that
monitored by listeners in the United States, frequencies (and operating times) given here
Canada and overseas. It is not intended to be  differ from official listings. This is because
a listing of all shortwave transmitters li- foreign short-wave stations frequently oper-
censed as such listings contain numerous in-  ate several kilocycles away from their as-
active transmitters, and low powered stations  signed (and announced) frequencies. In ad-
which are rarely heard by DX’ers. The sta-  dition, the schedules of these stations are
tions listed here, therefore, are those most often changed and the changes are not pub-
often reported and consistently heard during lished in the schedules until many months
the past few months. Many have been later. We feel that the type of log which
monitored by DX CENTRAL the official White’s Radio Log is presenting represents
RADIO-TV EXPERIMENTER monitoring post a very realistic picture of the current status
in New York City. of short-wave broadcasting. and is something
Because of the fact that this log represents  which cannot be obtained elsewhere.
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For the DX’er. If you care to roam the
bands for DX, we present here some infor-
mation which will be of invaluable use to you
in tracking down DX stations.

Although the current radio propagation
conditions have made the high frequency
bands (11 and 13 meter bands) relatively
poor for DX’ers, the other bands are gener-
ally good during certain periods of the year.
As a general rule, the following bands are
“hot for DX” during the times indicated:

60-meter band=Winter nights.

49-meter band=Winter nights.

41-meter band=Winter nights.

31-meter band=Nights, all year.

25-meter band=Nights, all year.

159-meter band=Days all year. and

Summer nights.
16-meter band=Days, all year, and
Summer nights.

13-meter band=Days, all year.

11-meter band=Days, all year.

In our listings, a station or frequency
marked with an asterisk (*) indicates a non-
broadcast station or frequency. This might
include aeronautical, maritime, military, or
other type of transmission, either in regular
AM or single sideband (SSB). In instances
where many non-broadcast stations use the
same frequency, we have given you a clue
as to the type of stations to be found there,
rather than pin down only one station.

The biggest thing in international broad-
casting these days are the so-called “pirate”
(unlicensed) broadcasting ships which are
popping up all over western Europe. Last
issue we gave you a run down on the current
status of them, but now, only two months
later, there are many more on the air—and
these bootleg stations have added a further
audacity to their operations, they are send-
ing out QSL cards! Since some U.S. and
Canadian listeners have reported hearing
these stations, and since information on their
operation does not appear in any “official”
listings of radio stations, we have contacted
our pirate broadcasting authority, Tom
Kneitel, K3FLL/WB2AAL, for further de-
tails. Here’s what he has for us this month:

Radio Caroline, reported in our Decem-
ber-January issue, now QSL’s with a black

and white card showing a picture of a bell.
Their new address is P.O. Box 3, Ramsey, Isle
of Man, England.

Radio City, is the new name for Radio
Sutch (see December-January R-TVE). Op-
erating on 1529 kc/s from 5 AM to 1 PM
(EST), they will soon increase power to
2,000 watts from their present 560 watts.
They announce, “Britain’s First Teenage Ra-
dio Station.”

Radio Invicta, “The Voice of Kent,” op-
erates 1 AM to 1 PM (EST) on 980 kc/s.
The address for QSL’s is: 16 East Cliff Gar-
dens, Folkestone, Kent, England. They play
non-teenage music. This station was origi-
nally known as “GBLN, Radio GB, London,”
and was heard as early as April, 1962.

Radio North Sea, or Radio Nordzee, is
broadcasting to Holland from a fixed plat-
form in the North Sea. They tested on 1070,
1475 and 1485 kc/s as “Your Station From
The Sea;” they have now settled down on
1400 kc/s with 1,000 watts on the following
schedule: 4 AM to 6 AM (EST) and 11 AM
to 3 PM (EST). They are expected to open
a TV station soon. N

Radio Albatross, a converted mine-
sweeper, soon to start 18 hours of broad-
casting daily to East Anglia, England.

Radio Lambay, another new one, will be
anchored 5 miles off the coast of Dublin,
Ireland.

Star Club Radio, A West German station,
will have programs in both German and
Dutch from their moorings near Heligoland.

An English Rapio-TV EXPERIMENTER
monitor, Rex H. Lawson of London, reports
hearing “The Voice of The Sea,” apparently
another name for Radio North Sea. Their
broadcast signed off with these cryptic words:
“This broadcast is for our most constant lis-
tener, Peter. Our mutual friend Long John
still has 3 legs and 2 arms, and tomorrow he
will be making progress on shore. Now this
is the Voice of The Sea closing down forever,
to arise tomorrow, like Venus, out of the sea
in a different language. Goodnight. Bon
Soir. Guten Abend.”

Still the most mysterious station around
is the so-called “Kiss Me Honey” station,
which does nothing more than play the same
popular song over-and-over again. It con-
sists of a woman, accompanied by a flute,
singing “Kiss Me Honey.” Sometimes the
recording is played at double speed, and
there are never any announcements. Re-
ported by many U.S. and Canadian monitors
on 11695 ke/s, the station suffers from heavy

Rap10-TV EXPERIMENTER
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jamming at times and has been heard most
recently around 1:30 to 2 PM (EST). also
8:30 to 9:45 AM (EST). There is a possi-
bility that “Kiss Me Honey” may itself be a
jamming station attempting to silence “Radio
Peyk-¢c Iran” (Radio Free Iran) a bootleg
political agitator probably located in Bul-
garia. “Radio Peyk-¢ Iran” and “Kiss Me
Honey” operate on the same frequency.
“KMH” has also been heard on "Peyk-e”
9555 kc/s channel which seems to be more
than just a coincidence. Tom Kneitel, who
supplied this data, reports good signals from
“KMH" and says that most listeners should
be able to copy this interesting station with-
out much difficulty.

Monitor E. Panum, Vancouver, B.C., re-
ports hearing standard broadcast station 2CY
in Canberra, N.S.W., Australia, on 850 kc/s.
The 10,000 watter was heard from 6 AM to
6:16 AM (EST) last August 17th. It was
running an S-3. Nice going! That’s a long
haul on the broadcast band.

Let Us Know. Listeners are invited to
submit their loggings to us for publication
in the Shortwave section of White’s Radio
Log. Be sure to include the following infor-
mation for each station you report: approxi-
mate frequency, callsign and/or station name,
city and country, and time heard in Eastern
Standard Time, 24 hour clock. Address your
reports to: DX CENTRAL, White’s Radio
Log, c/o Rapio-TV EXPERIMENTER, 505
Park Avenue, New York, N. Y. 10022,
US.A.

Time To Listen. All times shown in
White’s Radio Log are in the 24 hour EST
clock system. For example, 0800 is 8:00
AM EST, 1200 is noon EST, 1800 is 6 PM
EST, and so on. For conversion to other
time zones, subtract 1 hour for CST (0800
EST is 7 AM CST), 2 hours for MST, 3
hours for PST.

The following abbreviations are used in
our listings: BC—Broadcasting Company,
Corporation, or System; E—Emissora; R—
Radio or Radiodiffusion; V—Voice or Voz.

TNX. We are indebted to the following
DX’ers who added their loggings to those of

DX CENTRAL, the official Rabio-TV Ex-
PERIMENTER monitoring station in New
York City, to bring you this month’s listings:

Donald Burns, Rego Park, N. Y.
Larry Bruegl, Park Falls, Wisc.

Phil Zucchi, Manomet, Mass.

Glenn R. Wyant, St. Catherines, Ont.
John Paulsen, Selma, Ala.

Tom Kneitel, New York, N. Y.

John Janecek, Lincoln, Nebr.

J. J. Graulich, New Castle, Del.
Charles Purdy, Jr., Millis, Mass.

Bill Grammage, Waco, Tex.

David White, Cadiz, Ky.

C. M. Carlson, San Marcos. Calif.
Rich Roth, Buzzards Bay, Mass.

W. Wandrei, Burnaby, B. C.

John M. McLeod Vancouver, B. C,
Ken Dubar, Wallingford, Conn.
unsigned, Narberth, Pa.

Larry Cotarici. Chicago. Ill.

Dan Bennett. Serafina, N. Mex.
Barry Firth, Lakeland, Fla.

Bruce Pomeroy, Phoenix, Ariz.
John Swain, Caneseraga. N. Y,
Stuart Sood, Greensboro, N. C,
Ronald Bedford, Canton, Ohio
George Derringer, Newburgh, N. Y.
Jerry Van Vactor, Spearfish. S. D.
Lee Rand, Old Town, Me.

Dennis Letendre, N. Miami, Fla.
Gerardo Brown, Jr., Oneonta, N. Y.
Julian M. Siemkiewicz. Brooklyn, N. Y.
Paul Stefany, Rockaway, N. J.

Bruce Kirkpatrick, Topeka. Kans.
Joseph Falcone, Philadelphia, Pa.
William Campbell, Canandaigua, N. Y.
John Sowers, Hightstown, N. J.
Robert Leipow, Brooklyn, N. Y.
Jack Kaplan, Teaneck, N, J.
Richard Tygrest, Hopewell, Va.

Dan Parker, Pocatello, Idaho
Barry Cobb, Cincinnati, Ohio
Philip Jones, Whittier, Calif.
Carleton May, Westminster, Mass.
David Pyatt, Indianapolis. Ind.
John Hanzlik, Omaha, Nebr.

Allen Mattis. Stone Lake, Wisc.
Douglas Strande, Northwood. N. D.
Bruce Molter. Maplewood. Mo.
Tom Mace, Vernon, B. C.

Frank Brandon, Schuylerville. N. Y.
Herb Fredmon. Jamaica, N. Y.
Gene Whitehurst, Hallettsville, Tex.
Chuck McClure, Bethany, Okla.
Marion C. Bue, Seattle, Wash.
John Hasse. Vermillion. S. D.

Terry McGlone, Waukesha, Wisc.
Steve Shimko, Baltimore, Md.
Albert Rosenberg. New Castle, Del.

Freq. Call Name Location EST
2182 — (Marine Emerg.)* various ship & land —
2390 ZYV7l  R. Mundo Melhor Governador, Braz. 1942
2425 - S. Rhodesia BC Gwelo, S. Rhodesia 2300
2460 — Windw. ls. BC St. Georges,

Grenada 1500

2670 NMW  NMW (U.S.C.G.)* Seattle, Wash. 0030

NMY NMY (U.S.C.G.)* New York, N.Y. 0721
— U.S. Coast Guard* various ship & land —
2716 — U.S. Navy* various ship & land —

FEBRUARY, 1965

Freq. Call Name Location EST
3215 vUD All India R. New Delhi, India 1215
3236 ZKé6 R. Raratonga Raratonga,

Cook Is. 0145
3245 VL8BK VL8BK Kerema, Papua 1500
3250 — R. Highveld Capetown,

S. Africa 0108

3264 — R. Congo 8razzaville, Congo 2330
3280 — Windw. Is. BC St. Geprges,

Grenada 1500
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WHITE'S Freq. Call Name Location EST

E}ﬂ@ﬂ@ 49 Meter Band—5950 to 6200 Kc/s
5950 TIQ R. Casino Puerto Limon,

Costa Rica 1910
5955 — Trans World R, Bonaire, Neth. Ant. 1830
5965 — V. of America Greenville, N.C. 2110
5970 CKNA R. Canada Montreal, P.Q.,
an. 0715
5978 CE597  R. Pres. Balmaceda Santiago, Chile 2330
5980 — R. Sanaa Sanaa, Yemen 0400
. 5990 — R. Malaysia Kuching, Malaysia 1800
Freq. Call Name Location EST 5994 — R. Francajse For‘rAf de France, 815
3284 VRH8  Fiji BC Suva, Fiji Is. 0135 SUBIGUS
%00 — Brit. Hond. BC  Belize, Brit. TL Tean s S e,
Honduras 2300 Cna; g (roNog 1400
B = Korean Central BC PyﬁngKy:rré%, 1455 égzlg — Gorovit Yerevan (Yaerevans, USSR 0430
a8 . [ — S. Rhodesia BC welo, S. Rhodesia 1000
30 CHU- Dominion | Offawa, Ont. & 6025 CRERZ R.Angola Luanda, Angola 0400
333 R.TV Fraota: Sl 6030 — R. Baghdad Baghdad, lraq 1430
- o rancais Dzaoudzi, Comores 2230 5035 — V. of America Monrovia, Liberia 0200
3345 — R. Alvadora Londrina, 8razil 2140 Joi3 — R oo Yaounde ' - oere
gg;ﬂ; TewN \s/ RhodesiafBC Gwelo, S. Rhodesia 2?88 - Yaoun Cameroon 0600
. del Triunfo Sto. Domingo, Ecu. 2 . .
383 CR4AA R Club de Cabo  Praia, Cape o 288D 3, Ut ofestivn S o e 2346
Verde Verde s. 1600
3 4050 HCJB V. of the Andes Quito, Ecuador 0130
3922 JOZ _ Nihon Tampa Hoso Tokyo, Japan 085 4055 JOZ2  Nihon Tampa Hoso Tokyo, Japan 0855
3950 CR6RZ R. Angola Luanda, Angola 0600 VIW2 V. of Tarawa Tarawa, Gilbert
39%2 CRIRA R, Pax Beira, © ' & Ellice 1430
Mozambique 23 _
353 MCM  B8C London, Engl. 100§ — - bigrene SortaBuigara 3000
3995 VQO3  Solomon Is. BC Honiara, Sol. Is. 0230 CERX  CERX Toronto, Ont
4684 — R. Hanoi Hanoi, N. Vietnam 1100 e 0245
60 Meter Band—4750 to 5060 Kc/s 075 DMOb  Deutsche Welle  Cologe, e
4720 CR4AB R.Club Mindelo  Praia, Cape CXA3 R, Ariel Montevideo,
4741 R.S d cVerdl IBS i 5888 ' Uruguay 0430
_ arenda arniry [e] lVIa H
4080 ZL7 R. New Zealand Wellington, N.Z. {300
g% ECMX4 Ongas If.opanas Portovie: Ecuador 2200 - R. Berlin Int'l. Berlin, E. Germany 1230
en R Coeiod 2300 408 — R. Nederland Hilversum, Neth. = 2340
4775 MCEH3 R.ElProgresso  Loja, Ecuador 2245 gvos Dmos  beridhdad o aghdad.ireq 1430
4814 HCFA4 V.de Manabi Portoviejo, wgee'rmany 1900
Ecuador $2330 _ -
4815 — R. de Haute Volta Obgadougolu_ 615 R.&(I;;?mdg Lo&f;ac;yarques, 2330
pper Volta 1400 XEUDS R. Univ. de Sonora Hermosillo, Mex. 2350
4820 CRERZ  R. Angole Luanda, Angola 0600 13, YD~ AlllIndia R. New Delhi, India 1445
= R. Reunion St. Denis, Reunion 1230 _ V. of Spain Madrid, Spain 2307
4840 VLIBR  VL9BR Rar\’]:aul.e . 0100 — V. of America Honolulu, Hawaii 0630
S ed 6133 — R. Malaysia Kuching, Malaysia 1800
4843 — R. Congo Brazzaville, Congo 2330 8135 — R. Havana e, s 2200
4850 ACA U.S. Army* Quarry Hts., — R. Prague Prague, Czech. 0800
oo Canal Zone 2325 6145 DMQS6  Deutsche Welle Cologne,
- R. Mauritaine Nouakchott, W. Germany 2355
e Pl (@ " Ma‘ff]l*a"'a 230 440 — R.TV Algerienne  Algiers, Algeria 0100
- rune GEI0CD U@ 6165 XEWW V. de Amer. Latina Mexico D.F.,
Brunei 1300 N 0705
4870 — R. Dahomey Cotonou, Dahomey 1310 4170 DUH2  Phil. Is. BC Manila
4877 — V.T.V.N. Saigon, $. Vietnam 1730 s Philippines 0425
4880 — R. Nationale Leépoldvulle, 2300 6175 DMQé Deutsche Welle Cologne,
925 — R. Club d - Welbamry (0
- Club de Lourenco Marques, = R. Malaysia Kuching, Malaysia 1800
Mozamb. Mozemb. = 2330 4gg _ V. of the West Lisbon, Porfugal 2325
4926 — R. Equat. Baja, Span. Guinea 1600 4195 HRD2 V.de Aflantida  La Ceiba,
4955 CR&RZ R. Angola Luando, Angola 0600 Honduras 1915
4945 — R. Highveld Capetown, 6200 4VHW R, Haiti Port au Prince,
S. Africa 0108 . Haiti 1905
4955 HJCQ R.TV Nacional Bogota, Colombia 1930 6205 TIHBG R. Reloj S. Jose, Costa Rica 2100
4972 — R. Yaounde Yaounde, 6210 — R. Peking Pekmg' China 1605
CamaeEn 2330 6215 TIGPH R. Monumental S. Jose, Costa Rica 0000
5000 WWV  Nat'l Bur. of Stds.” Belfsville, Md. 2122 824 — i fEE Budapest, Hungary 1415
HBN —* Neuchatel, Switz. 2344 _ R: Peking Peking, China 1430
5005 — R. Jaen Jaen, Peru 2145 6500 — R. Puerto la Cruz  Puerto la Cruz,
—-— Idaah al . Omdurman, Sudan 1130 Venez. 2215
Jumhuriyah 8567 — Caribbean aero*  various aircraft &
5010 — Windw. is. BC St. Georges, land =
Grenada 1045 7035 — R. Peking Peking, China 0700
5012 — S. Rhodesia BC Gwelo, 7085 R. Peking Peking, China 1605
S. Rhodesia 0115 L
5015 — Govorit Vladivostok, USSR 0445 4' Meter Band—7100 to 7300 Kc/s
Vladivostok 7100 BBC London, England 1900
PRCE R G b io de Janei 7120 R. Pra Prague, Czech. 2000
» COEHELETE RiolCeiare o 7125 VUD Al India R. New Delhi, India 1445
. .Branl 2000 7150 — R. Moscow Moscow, USSR 2100
5016 — E. Prov. de Guine  Bissau, Port. 7170 — R. Nationale Leopoldbville,
Guinea 1700 Congo 2300
5025 — R. Pax Beira, Mozambique 2300 7175 — S. Rhodesia BC Gwelo, S. Rhodesia 0500
5030 HI3C V. del Papagayo La Romana, D.R. 1630 — R. Congo Brazzaville, Congo 0400
5035 — R. Centr. Afric. Bangui, Centr. Afr. 7195 — V. of America Monrovia, Liberia 0300
Rep. 1500 7205 CR7RB  R. Pax Beira, Mozambique 2300
5047 — R. Rep. Togo Lome, Togo 0300 7210 — R. Kiev Kiev, USSR ilo0
5700 — R. Liberdad clandestine 1800 7218 — R. Budapest Budapest, Hungary 1445
5910 — Bizim R. clandestine 1500 7220 — R. Australia Metbourne,
5930 — R. Prague Prague, Czech. 2000 Australia 0100
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Freq. Call Name Location EST
7225 — R. Bucharest Bucharest, Rumania 2030
7235 — All India R. New Delhi, India (445

CR4RZ  R. Angola Luanda, Angola 0600
7250 — Vatican R. Vatican City 1950
7260 — R. TV Francaise Dzaoudzi, Comores 0445
7300 — R. Berlin Int'l. Berlin, E. Germany 1230
7305 — R. Budapest Budapesf Hungary 1630
7320 — R. Liberdad clandestine 0615
— Govorit Yerevan Yerevan, USSR 0430
7335 CHU Dominion Observ.* Ottawa, Ont.,
Canada 2230
7340 — R. Peking Peking, China 1430
7345 — R. Prague Prague, Czech. 2000
7390 — R. Damascus Damascus, Syria 0000
7450 — R. Peking Peking, China 1430
7825 TAS R. Ankara + Ankara, Turkey 1430
7950 NAU3  U.S. Nawy* Ft. Allen, P.R. 2050
8071 — R. Stathmos clandestine 1255
8871 — Caribbean aero® various planes &
land —
8879 — Pacific aero* various planes &
land
8905 KIS Anchorage* Anchorage, Alaska 1222
KVYM _ Honolulu® Honoluly, Hawaii 2257
KSF San Francisco* San Francisco,
Calif. 2005
9009 4XB3I Kol Yisrael Jerusalem, Israel 1515
9046 TJF90 Douala® Douala, Cameroon 2306
9180 zZUD2I * Oilfantsfontien,
. Afr. 2045
9192 SOJ31  Warsaw* Warsaw, Poland 0046
817 — BBC London, England 2200
9325 R. Liberdad clandestine 1800
AEZ U.S. Army* Asmara, Ethiopia 2303
9350 — BBC London, England 1630
9440 CP39 La Cruz del Sur La Paz, Bolivia 1850
9457 — R. Peking Peking, China 1605
9480 — R. Corp. P.R.* n Juan, P. R. 2239
9485 — R. Sto. Domingo  Sto. Domingo,
Dom. Rep. 0130
31 Meter Band—9500 to 9775 Kc/s
9500 OAXBF R. Loreto lquito, Peru 2015
Govorl‘r Magadan Magadan USSR 0745
9505 H.K. Tokyo, Japan 0100
9510 GSB BBC London, England 2310
— R. TV Algerienne  Algiers, Algeria 0130
9515 XEWW V. de Amer. Latina Mexico D. F,,
Mexico 0705
9518 — Huna Kuwait Kuwait 2300
9520 OZF5 V. of Denmark Copenhagen, Den. 2030
= Idaah al JumhuriyahOmdurman, Sudan 2330
vuD All India R. ew Delhi, India 0500
9540 — R. Moscow Moscow, USSR 0045
9545 DMQ9 Deutsche Welle Cologne,
W. Germany 2355
R. Beirut Beirut, Lebanon 0430
9550 — Windw. Is. BC St. Georges,
Grenada 1045
OAXIZ R. Nacional Tumbes, Peru 0630
9555 R. Damascus Damascus, Syria 0900
9560 — R. Berlin Int'l. Berlin, E. Germany 2000
— R. Amman Amman, Jordan 1845
9565 — V. of Indonesia Djakarta, Indonesia 0430
9570 — R. Moscow Moscow, USSR 2100
9575 DMQ9 Deutsche Welle Cologne,
W. Germany 2200
— R.A.LLA. Rome, ltaly 1940
9580 GSC BBC London, England 0045
9595 JOZ3 Nihon Tampa Hoso Tokyo, Japan 0855
9600 KCBR  Armed Forces R, San Francisco
Calif. 1000
%10 LLG R. Norway Oslo, Norway 2100
9625 Kol Yisrael Jerusalem, Israel 1515
— R. Canada Montreal, P. Q.,
Canada ~ 1800
9640 DMQ9 Deutsche Welle Cologne,
W. Germany 2115
YVPG  Ecos del Torbes San Cristobal,
Venez. 1800
9645 R. Berlin Int'l. Berlin, E. Germany 2345
— Vatican R. Vatican City 1950
9650 — R. Moscow Moscow, USSR 2100
R. Peking Peking, China 0700
9660 — R. Nationale Leopoldville,
Congo 2300
— Gorovit Kiev Kiev, USSR 2140
9665 HEU3  Swiss BC Berne, Switz. 1415
9680 — R. Moscow Moscow, USSR 2100
%90 YUD All India R. New Delhi, India 1445
LRA32 R. Argentina Buenos Aires, Arg. 2148
ZYB22 R. Rio Mar Manaus, Brazil 1230
9700 — R. Sofia Sofia, Bulgaria 1850
9705 — U.N. R. New York, N. Y. 2300

FEBRUARY, 1965

Freq.

9715
9720

9735

9740
9745
9760
9795
9745
9760
9765
9770
9833
9840
9860
9990
9915
9925
9970

10135

Call Name

ETLF V. of Gospel

— R. Congo

ETLF V. of Gospel
— V. of America
DMQ9 Deutsche Welle
— R. Moscow
HCJB V. of the Andes
— R. Moscow

— R. Prague

ORU R. Brussels

— R. Hanoi
CR6BZ R. Angola
OEI47  Oesterreichischer R.
— R. Budapest

- R. Hanoi

- R. Peking

— R. Peking

vubD All India R.
WWK49 R. Corp. P. R.*
ZNX43 Georgetown*
ZBl46 Cable & Wireless®

Location EST
Addis Ababa,

Ethiopia 0930
Brazzaville, Congo 1215
Addis Ababa,

Ethiopia 1100
Bethany, Ohio 2145
Cologne,

W. Germany 1000
Moscow, USSR 1700
Quito, Ecuador 130
Moscow, USSR 1700
Prague, Czech. 2000
Brussels, Belg. 1100

Hanoi, N. Vietnam

0500

25 Meter Band—11700 to 11975 Kc/s

10410
11915
11672

KUK30 Guam*

HCJB V. of the Andes
R. Pakistan

R. Moscow

V. of Indonesia
R. Moscow

R. Moscow

R. Canada

All India R.
V. of America
Deutsche Welle

Peking

Berlln Int'l,
Sweden

TV Algerienne
Brasil Cent.
Peking

. TV Francaise

(NI
£
X

N
—
~
o

N.Z.
. TV Algerienne
Evangelique
Trans World R.

<mm@ XXX XD

R. Hanoi
R. Moscow
Trans World R.

e 12l
m
[

R. Peking
V. of Nigeria
R. Berlin Int'l.

Deutsche Welle

R. Bandeirantes
V. of Free Korea

R. Record
Gorovit Yerevan
= R. Moscow
= R. Prague

88C
Gander*
R. Portugal Libre
R. Hanoi
R. Liberdad
R. Peking
Windw. |. BC

R. Pakistan
R. Peking
R. Teheran

R. N. Y. Worldwide

R. N.Y. Worldwide

Luanda, Angola 1300
Vienna, Austria 1900
Budapest, Hungary 2035
Hanoi, N. Vietnam 2330
Peking, China 1430
Peking, China 0900
New Delhi, India 1445
San Juan, P. R. (250
Georgetown,

Barbados 1807
Ascension |. 1931
Agana, Guam otl1s
Quito, Ecuador CI30
Karachi, Pakistan 0830
Moscow, USSR {700

Djakarta, Indonesia 0430

19 Me’rer Band— 15100 to 15450 Ke/s

15105
15110

15115
15116
15135
15155

15185

vuD All india R.
XERR R. Comerciales
— R. Peking
HCJB V. of the Andes
— R. Hanoi

— R. Havana

— R. Ghana
ELWA ELWA

vuD All India R.

www americanradiohistorv com

Moscow, USSR 0145
Moscow, USSR 0145
Montreal, P. Q.,

Canada 1800
New Delhi, India 0500
Bethany, Ohio 1800
Cologne,

W. Germany 1300
Peking, China 0700
Berlin, E. Germ. 2000
Stockholm, Sweden 2332
Algiers, Algeria 0500
Goiania, Brazil 1900
Peking, China 2325
Abidjan,

Ivory Coast 0130
Wellington, N.Z. 2330
Algiers, Algeria 0130
Cap Hatien, Haiti 0845
Monte Carlo,

Monaco 1010
Hanoi, N. Vietnam 2330
Moscow, USSR 0145
Monte Carlo,

Monaco 1310
New York. N.Y. 1330
Peking, China 0900
Lagos, Nigeria 0900
Berlin,

E. Germany 2345
Cologne,

W. Germany 1000
Sao Paulo, 8razil 1930
Seoul, Korea 0200
New York, . 0700
Sao Paulo, Brazil 1930
Yerevan, USSR 0430
Moscow, USSR 0145
Prague, Czech. 2000
London, England 1300
Gander, Nfld. 1€29
clandestine 1415
Hanoi, N. Vietnam 1100
clandestine 1800
Peking, China 0700
St. Georges,

Grenada 15C0
Karachi, Pakistan 0830
Peking, China 1855
Teheran, lran 0200
New Delhi, India 0530
Mexico D. F., .

Mexico 1715
Peking, China 2301
Quito, Ecuador 0130
Hanoi, N. Vietnam 0530
Havana, Cuba 1550
Accra, Ghana 0900
Monrovia, Liberia 1413
New Delhi, India 0502
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Freq. Call Name Location EST
— R. Damascus Damascus, Syria 1100

15165 OZF7 V. of Denmark Copenhagen,

Denmark 0700
15185 OIX4 Finnish BC Helsinki, Finland 1530
15190 CKCX R. Canada Montreal, P. Q.,

Canada 1800
15195 TAQ R. Ankara Ankara, Turkey 1200
15210 — U.A.R. BC Cairo, qupf 1545
15220 — Austr. BC Comm. Meibourne,

Australia 1500
15240 KGEI V. of Friendship San Francisco,

Calif. 1830
15245 — lci Paris Paris, France 0800
15255 — V. of Nigeria Lagos, Nigeria 0900
15270 — R. Havana Havana, Cuba 1530
15280 ZL4 R.N.Z. Wellmq'ron N.Z. 1600
15290 WRUL R. N. Y. Worldwide New York, N. Y. 1440
15315 — V. of America Monrovia, Liberia 1500
15335 ORU R. Brussels Brussels, Belq 0600
15340 — R. Havana Havana, Cuba 1800
15345 — V. of Greece Athens, Greece 1230
15380 — BBC London, England 1115

Freq. Call Name Location EST
15385 — Gorovit Yerevan Yerevan, USSR 0430
15440 WRUL R. N.Y.Worldwide New York, N. Y. 0700
15620 KUQ20 Samoa* Pago Pago,

Amer. Samoa 1900
15465 PZH25 Surinam* Paramaribo,

Surinam 0927
15674 KEAZO Wake I.* Wake Island 1550
15913 BBC London, England 0415

16 Me‘rer Band—17700 to 17900 Kc/s

17715 V. of America Greenville, N.C. 1815
17720 — Ici Paris Paris, France 0800
17720 — Windw. |s. BC St. Georqes,
Grenada 1400
17745 — V. of Greece Athens, Greece 1230
17760 WRUL R. N. Y. Woridwide New York N.Y. 0700
17765 — Ici Paris Paris, France 0800
17775 — R. Club de Lourenco Marques,
Mozamb. Mozamb. 2330
17815 — R. Tupi Sao Paulo, Brazil 1230
17820 TAV R. Ankara Ankara, Turkey 0915
17840 — R. Australia Melbourne
Australia’ 2000
17845 ORU R. Brussels Brussels, Belg. 0600
17855 vUD All India R. New Delhi, India 0500
— V. of America Dixon, Calif. 1815
17860 ORU R. Brussels Brussels, Belg. 0600
HCJB V. of the Andes Quito, Ecuador 1300
17875 PRL2 R. Min. da Rio de Janeiro,

Educacao Brazil

1105
I3 Meter Band—21450 to 21750 Kc/s

21500 — lci Paris Monrovia, Liberia 1415
21535 ELWA ELWA Paris, France 0800
21620 — Ici Paris Paris, France 0800

10-80 Receiver

Continued from page 60

Coil L3 is wound from the same type of
wire on a Ya-inch diameter resistor form.
There are a total of 75 turns scramble wound
on this winding.

Component Mounting and Wiring.
Mount all of the variable controls and tuning
condensers on the front panel of the cabinet.
The aluminum open-end chassis holds most
of the larger parts, such as the tubes and
sockets, and transformers. The mounting
and layout of parts are shown in the chassis
photograph.

Follow the schematic diagram and chassis
photograph in wiring the chassis. Conven-
tional wiring procedures should be used:
mainly, keep leads short as possible, and twist
the 6.3-volt filament leads. It would prove
easiest to use insulated hookup wire through-
out the chassis. Component leads need only
be spaghetti-insulated when there is a possi-
bility of their shorting to the chassis.

After the short-wave receiver has been
completely wired, check the wiring carefully
before plugging into an AC outlet and turn-
ing the switch on.

Initial Adjustments. The two vacuum
tubes and pilot lamp light when power is on.
Now turn the volume control to maximum
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at which point audio hum will be heard. Ad-
just the regeneration control until the re-
ceiver goes into oscillation. Switch to band
three and turn the large tuning condenser;
whistles will be heard over the band. Tune in
a whistle or beep and reduce the regeneration
control until the signal is audible. It is noted
that cw code signals are best identified when
the control is past the spot of regeneration.
This little shortwave receiver has quite a lot
of volume for room listening but if you de-
sire quiet listening, just plug in a pair of ear-
phones.

Antenna. A long antenna of seventy five
feet of the inverted L variety works quite
well with the 10-80 receiver. The higher the
antenna the better. A inverted I antenna is
simply a length of wire laying horizontally
with the ground with an insulator at each
end. A shorter antenna of 25 feet will work
well enough for local use.

Trouble? If the receiver does not work
properly, check voltages on the plate of each
tube and follow the usual troubleshooting
procedures. A quick way to check the audio
circuit is to place a screwdriver on the grid,
pin 9, of the 6D10; a low audio hum should
be noticed.

Finally, check each band for operation and
smooth regeneration control. Use tuning con-
denser C5 to spread the signals across the
dial. Short-wave or ham fan, you’ll enjoy
listening to this homemade receiver. You'll
find the dial loaded with stations. n
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Darkroom Thermometer
Continued from page 62

New World Under The Sea

Continued from page 46

point voltage of battery B2) by the leakage
current Iceo (in amperes) previously meas-
ured at 85°F. R1 will be somewhere be-
tween 5000 and 20,000 ohms.

Mount Q1 on the end of a three foot length
of rubber lamp cord. Clip off the base lead
and push the C and E leads, cut to 3 inch
length, into the stranded wire at the end of
the cord. Label the wires at the other end
accordingly. Using carbon tetrachloride,
clean the transistor and the cord end to re-
move traces of grease. Apply a flexible epoxy
cement, such as DURO E-POX-E, in several
layers to form a waterproof encapsulation
around the transistor. Allow 24 hours curing
time. To check the encapsulation for water
leakage, place the element in a cup of water
and measure the resistance between the water
and each lead of the transistor. The resist-
ance should be greater than 25 megohms.

Calibration. To calibrate the thermometer,
use an accurate mercury or alcohol thermom-
eter and the water bath as setup previously.
Omit the test tube and immerse the transistor
and thermometer at least two inches into the
water. Start with a water bath temperature
of 90°F and allow it to cool gradually. When
the temperature drops to 85°F, record the
meter indication or mark a card attached to
the meter face. Calibrate the scale at each
degree from 70 to 85°F.

Next, cool the water to 45°F using crushed
ice cubes. Stir the water thoroughly and re-
move excess ice, if present. Calibrate in five
degree intervals from 50°F to 60°F and two
degree intervals from 60°F to 70°F as the
water warms up slowly to room temperature.

The simplest method of providing a meter
scale is to attach a card to the outer face of
the meter. Masking tape was used to attach
the card. Use of cements may damage plastic
faced meters. If done with care, the original
meter dial plate may be removed, painted
white on the reverse side, and marked with a
temperature scale.

Application. Immerse at least two inches
of the cord end into the liquid solution when
checking the temperature. Do not insert the
element into liquids above 176°F as per-
manent damage or decalibration may result
to the germanium transistor. When battery
voltages, with S1 closed, drop to one volt,
replace the battery. n

sengers through the oceans, help salvage lost
cargoes, rescue crews from sunken subma-
rines, as well as study and mine the oceans.

Turtle’s Dr. Fiedler is convinced man has
long appreciated the ocean’s vast wealth but
has simply lacked the tools to operate at
watery depths, and he feels, “Settlements
underneath the sea are not improbable.”
But we must first map these regions.

In that he is joined by a number of top
scientists. Dr. Athelstan Spilhaus, Dean of
the Institute of Technology at the University
of Minnesota thinks we may ultimately sce
floating factories, and future ocean cities.

Westinghouse engineers design a nuclear
reactor to power just such a city. Their draw-
ing-board reactor is planned with no moving
parts to function at least 18 months withont
maintenance and power an underseas city of
6,000 people. Westinghouse Director Rich-
ard C. Cunningham says, “If man could es-
tablish an undersea community as a base for
geological studies or mining operations, it
would be comparable to discovering a new
world.”

New Sea World: Whether we will
eventually live, mine, work under the seas
can only be scanned in the future. But the
modern day explosion of electronic develop-
ment that prompts these visionary specula-
tions is very real today and forecasts a “new
world” of knowledge tomorrow.

Senator Warren G. Magnuson, Chairman
of the Senate Commerce Committee and Sen-
ate champion of an inner-space NASA calls
the ocean an “ever-changing, demanding en-
vironment.” To understand it, he says, “to
exploit its vast living and mineral resources,
to eventually master the seas, scientists and
engineers must have tools.”

These are the tools emerging from our
nation’s electronic and scientific laboratories
today. L]
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Transistor Checker
Continued from page 50

Oscilloscope
Continued from page 100

The Picture. The typical oscilloscope
wave-forms in the illustration are the pat-
terns most usually obtained when checking
transistors. With a vertical gain of .1 volt
per division, each division on the scope face
will be 1 milliampere; at 1 volt per division,
each division will equal 10 milliamps. Note
that the oscilloscope will show the PNP curve
from left to right, NPN curve right to left,

The first curve indicates the characteris-
tics of a good transistor. The slopes of the
current rise and constant current portions of
the curve, as well as the nature of the break-
over point, give indications of the condition
of the transistor. The amount of slope of the
nearly horizontal section is an indication of
leakage. But power transistors have some
leakage and oscilloscope gain affects the final
curve so a better indication of the transistor's
condition can be obtained by observing how
sharp a break occurs in the curve. The sec-
ond curve illustrates a gradual or poor break
which base-collector leakage and a transistor
of questionable quality.

The third curve illustrates break down
where the voltage capability has been ex-
ceeded. This pattern sometimes occurs nor-
mally and without damage to very low volt-
age transistors in the 9-volt peak circuit. The
100-ohm resistor prevents excessive collector
current and heating. 1f the breakdown re-
sults in a steeply rising line for a transistor
rated at more than the breakdown voltage
point, it is obvious the transistor is defective.
The fourth curve showing no breakover char-
acteristic is typical of a defective transistor.
If the curve approaches the vertical, it is ap-

parent that large collector currents are flow- |
ing with little applied voltage and the transis-’

tor is shorted. If the curve approaches a
horizontal line, there is no variation of col-
lector current and the transistor is open.

Further Uses. By recording correspond-
ing base current and collector current for
various transistors, you can match transistors
for balanced pairs. Just compare the values
you've recorded, pair off the closest, and
you've saved a purchase.

The transistor characteristic checker can
also be used to check diodes. The base sup-
ply and the microammeter form the basis of
an ohmmeter which checks diodes by com-
paring forward to back currents. |

The scope is connected across the amplifier
output to observe the output signal. The
waveform at the various stages can be ob-
served by using a probe as suggested earlier.

The frequency response of the amplifier
can be determined by varying the frequency
of the signal generator and noting the change
in amplitude of the waveform on the scope
screen. The dynamic characteristics of the
amplifier can be noted by varying the signal
generator output level. When the signal
reaches a certain level, the amplifier output
may not increase and distortion of the wave-
form, resulting from overloading, can be
noted on the scope screen.

By feeding a square wave signal into the
amplifier, you can note whether the output
signal is square or distorted because of phase
shift and poor high frequency response in the
amplifier.

Only a few of the uses of a scope can be
covered here. There are excellent books on
the subject. A scope can be used for meas-
uring frequency, modulation level and sym-
metry and many, many other tests. Here, we
haven’t even touched on the use of the hori-
zontal input of a scope. This will be discussed
in future articles.

Other scope adjustments, not explained
here, such as sync, and the use of 60-cycle
and external sync signals are covered in in-
struction books furnished with scopes.

Picking a Scope. There are dozens of
scopes on the market ranging in price from
around $70 for a kit to more than $1000 for
a lab-type instrument. The lowest cost scopes
will usually satisfy the needs of beginner ex-
perimenters. Engineers and color TV serv-
icemen usually insist on a more sophisticated
scope with a frequency response extending
from DC to 4 mc or higher. Most scopes are
not designed to work with DC, but for some
purposes the ability to pass DC is essential.

Scopes are available in several brands at
radio parts stores and mail order houses.
Used and obsolete military scopes are also
available from surplus dealers but in many
cases you are much better off sticking to
equipment designed for you. Regardless of
whether you buy a new or used scope, or get
a kit and build it yourself, you will find it the
most useful device in your shop for learning
about electronics. L
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Lab Check—AR’s XA
Turntable

Continued from page 87

by various stylus pressures also could not be
heard.

Hum pickup from the motors is non-exis-
tent, which we contribute to some brilliant
thinking (simple as it may appear). AR has
placed the motors on the longest diagonal
from the pickup. When tested with an Shure
M44-5 cartridge there was absolutely no
hum pickup from the motors, it couldn’t be
heard or measured. Just to double check we
swung the arm to the opposite side of the
turntable—over the motors—and sure
enough there was the usual motor hum. (The
next time you hear a debate on how to reduce
motor hum pickup just remember how AR
avoids the whole problem. Of course, the
XA’s non-ferrous platter and Mumetal
motor shields are great helps.)

Tone Arm. The supplied arm is a good
example of thoughtful “consumer thinking”;
by this we mean that it’s a pleasure to find
a manufacturer that doesn’t assume every
hi-fi enthusiast is a natural born mechanic.
Though mounted in place with all leads con-
nected, the arm is supplied unattached to the
pivot post (to avoid shipping damage). All
the user has to do is thread the arm onto the
pivot post (or spindle as AR calls it). Now
did you ever try turning a section of polished
rod; a first rate pain in the neck. But not
on the XA; the pivot post is milled for easy
gripping. (Sure, milling isn’t a big deal but
it’s in keeping with the spirit of “consumer
thinking.”)

The cartridge mounting is also well
thought out. If you ever unpacked a car-
tridge you know about the envelope filled
with mounting parts, each one smaller than
the next; with the choice of parts left up to
the consumer. Not so with AR. AR supplies
all the required parts, each one so different
from the other you can’t make a mistake.
They also supply a reference chart for virtu-
ally all hi-fii cartridges which details the ex-
act screws and spacers to be used. And AR
even supplies an ‘“‘easy grip” screwdriver
which fits the cartridge and arm adjustment
screws (this item alone is worth a buck).

Adjustments. When you’re all set to make
the final arm adjustments AR again comes
to the rescue with “consumer thinking.” You
all know about overhang—the distance the
needle must project past the turntable spindle

FEBRUARY, 1965

for proper tracking. Well, en the XA you
don’t guess, or break a diamond needle try-
ing to jam a ruler under the cartridge. AR
supplies a gauge which fits over the spindle;
and you simply lengthen the arm until the
needle fits into a dimple on the end of the
gauge.

Stylus pressure? The turntable comes sup-
plied with one of the best stylus pressure
gauges we’ve seen (AR also sells this item for
a dollar). Place the needle in the dimple on
one end of the gauge, place the correct gram
weights on the other end of the scale, and
simply slide the arm’s counterweight back
and forth until the scale is balanced. Again,
you don’t have to be a mechanic to get the
pressure adjusted right the first time. You
don't have to lift a gauge “to the exact height
of the record,” you don’t have to “orient the
gauge so the stylus is centered.” You can’t
make a mistake with the AR gauge.

Finally, there is the user adjustment for
“rate of fall.” By simply rotating the arm
pivot the arm is adjusted so it lowers to the
record slowly. Should you pick the arm up
and suddenly have it slip from your grasp
the arm will not slam into the record; rather,
it lowers slowly by itself. AND, the arm is
designed so the damping is released just be-
fore the arm reaches the record, the stylus
does not have to drag a damping load in
addition to the arm.

If all the foregoing adjustments appear to
be formidable, forget about them. Total time
from opening the packing case, through
reading the instructions, to final adjustment
is less than 20 minutes.

Keeping in the Groove. Finally, we
must call your attention to the XA’s stability.
Both the turntable and arm are attached to
a separate frame which is floated to the
cabinet and deck; the arm is not attached to
the deck. If the motor is jarred the arm
moves with the motor and vice-versa. Virtu-
ally no normal movement of the turntable’s
base or the cabinet on which it is mounted
will cause the needle to jump out of the
groove, even at % gram stylus pressure. It is
even possible to strike the top of the base
with a hammer sharply and hear no effect
on playback.

The Acid Test. Just to give the suspension
system the severest test, the turntable was
placed directly on the speaker cabinet with
the volume at normal listening level. Not
only was there no acoustic feedback, there
was no discernible detrimental effect on the
sound. n
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Heath-kit AR-13A

Continued from page 86

sidebands. There is an AFC On-off switch.
The mono sound is excellent and easily com-
pliments the audio amplifier: low noise level,
good sensitivity, and clean reception even on
high level modulation. The stereo reception
is superb, with “studio” separation that can
be user adjusted at any time. An interesting
convenience is a separate stereo reverse
switch which does not affect the amplifier’s
L-R connection. Also, the FM stereo balance
is independent of the amplifier balance. Both
can be set for optimum balance eliminating
the possible need to change balance when
switching from phono to FM stereo.

The stereo indicator is a full-time lamp.
Whether the FM selector is set for Mono or
Stereo the lamp lights when the station trans-
mits stereo. This is a decided convenience
if the stations in your locality broadcast
stereo part-time. Should you be listening to
a mono program and not hear the announce-
ment that the station is switching to stereo, a
glance at the front panel will tell the story—
if the lamp is lit stereo is on.

We found only two complaints with the
AR-13A, both concerning FM reception. The
first is the tuning meter. Contrary to the
familiar meter, a weak signal—one that
would be noisy—indicates about half-scale
instead of the usual bottom scale indication.
Virtually any usable signal indicates full
scale. It's a minor inconvenience that some
audiophiles will object to. Next, the local-
distance reception switch, instead of chang-
ing receiver sensitivity, disconnects the out-
door antenna and connects a line-cord an-
tenna. Heath suggest that the local connec-
tion—the line cord antenna—be used for
strong stations. This causes multipath pick-
up making stereo listening almost impossible
in many homes. If local stations are so strong
they overload the tuner the best thing to do
is to place an adjustable attenuator between
the outdoor antenna’s transmission line and
the receiver. In all honesty, these two ex-
ceptions will be overlooked by most audio-
philes since they will tune by ear and always
use external dipole antennas.

Comparing the AR-13A on a feature
versus dollar basis, one cannot help but ad-
mit that the receiver is a rock-bottom dollar
buy, about the best you can hope for in the
solid-state market place. n

Ham Receiver Goes CB

hough the Heath SB-300 is known as an
80 through 10 meter amateur receiver,
many hams and CB’ers overlook the fact that
is can also be used as a darn good CB receiv-
er. Not only do you get the option of receiv-
ing conventional AM CB signals, but you get
top quality sideband reception to boot.
Unlike most receiver conversions—which
are best left undone—modifying the SB-300
takes but a few minutes and in no way af-
fects its normal amateur performance. In
fact it’s a good bet for the CB’er studying for
a ham ticket; only one investment buys hot
performance for both CB and ham radio.
Easy Conversion. The modification is as
easy as can be—all that is involved is chang-
ing two components. Since the portion of the
10-meter band above 29.5 mc. is rarely used
by hams, this band switch position is con-
verted to CB by simply pulling out the orig-
inal 29.5 mc. crystal and inserting a CB

-crystal.

The final step is to retune the 29.5 mc.
heterodyne oscillator coil (1.19). Since the
slug of L.1 won’t pull down to the Citizens’
Band, its tuning capacitor, C215, must be in-
creased from 36 mmf. to 56 mmf.—use an
Arco Elemenco type DM-15 silver mica ca-
pacitor available from Allied Radio. Capaci-
tor C215 is easy to get at and there should be
no difficulty in affecting the change. Follow
the alignment instructions given in the SB-300
instruction manual and peak for maximum
output at the test jack.

The CB crystal is available from Texas
Crystals, Crystal Drive, Fort Myers, Florida.
Specify a .005% third overtone type in an
HC6/U holder. Crystal frequency is 35.795
mec. Price is $4.20 postpaid. This crystal will
provide a CB band of 26.9 to 27.4 mc.

—Herbert Friedman

R

Replacing capacitor C215 proves easy enough.
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Classified Ads onIy 55¢ per word, each insertion, minimum 10 words, puyuble in advance.
To he included in our next RADIO TV EXPERIMENTER, copy must
Office by January 10th. Address orders to C. D. Wilson, Manager, Classified Advertising,
RADIO-TV EXPERIMENTER, 505 Park Ave.,

be in our New York

New York, N. Y. 10022

AUTHOR'S SERVICE

COINS, CURRENCY & TOKENS

INVENTIONS WANTED

PUBLISH your book! Join our successful
authors; publicity advertising promotion,
beautiful books. All subjects invited. Send
for free manuscript report and detailed
booklet. Carlton Press, Dept. SMH, 8¢
Fifth Avenue, New York 11.

BOATS, MOTORS & MARINE SUPPLIES

BOAT Kits! Factory molded fiberglass
or pre-assembled plywood. 50 models, 12/
o0 30’. Free catalog. Luger, Dept. UC-65,
9200 Access Road, Minneapolis 31, Minn.

FULL size, cut-to-shape boat patterns,
blueprints. 'Send 50¢ for big New illus-
trated "Build a Boat™ catalog includes
Fishing Boats, Garvies, Cruisers, Catama-
rans, Houseboats—Outboards. Inboards,
Sailboats—71% to 387, “'How to Build a
Boat" booklet $2.50. Cleveland Boat Blue-
print Co., Box 18250. Cleveland, Ohio.

PRAM Kits World famous 8 ft. ‘'Sea
Shell” pram. Features the finest in de-
slgn and materials. Rowing and sailing
models available. For free details write

today to McNair Boats, Box 489. Port
Washington, New York.
BOOKS & PERIODICALS
BOOKS 2000 Subjects. Catalog 15¢.

Myers Book Service. Marquand, Mo.

CATALOG of all Science and Mechanics
Craftprints. Send 25¢ to cover postage and
handling to Craftprint Div., Science &
Mechanics, 505 Park Ave., New York 22.

BUSINESS OPPORTUNITIES

I MAKE $40,000.00 a Year by Mailorder.
Helped others make money! Start with
$10.00—Free Proof. Torrey, Box 3566-T,
Oklahoma City 6, Okla.

HIGH Weekly Earnings! Address—mail
letters featuring real merchandise. Get $10
with every order—keep $8 profit. Supplies
furnished. Free particulars. Modern Mer-
chandising, Box 357, Oceanside, New York.

UNCIRCULATED 1935 Pony Express
silver Commemorative Medal $1.00. Coin
Lists Free. Sayers, 1000 Unaka, Johnson
City, Tennessee.

EARTHWORMS

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

FIREARMS. AMMUNITION &
EQUIPMENT

GUN Cabinets.
Finished or

Brochure 25¢.
Carmi. Illinois.

Racks. Pistol Cabinets.
Unfinished. _Plans, Kits.
Munsey Planing Mill,

Make your classified ad pay! This hand-
book tells how—with examples; included
is a Credit Certificate worth $2.00 to-
ward the cost of a classified ad in S & M.

For a copy of "How to Write a Classi-
fied Ad That Pulls,' send $1.00 to C, D.
Wilson, Science Mechanics, 505 Park
Ave., New York, N. Y, 10022

FISHING TACKLE BAIT & LURES

LURES and Spinners.
sample and wholesale prices.
P. O. Box 134, Belleville, Ill.

Send 25¢ for
Hofmeister,

PAWNBROKER. Be one. I'll teach you.
Open pawnshop. Pawnbroker Thayer,
Bath, Maine.

DOZENS of ways to be your own boss or
conduct a small business successfully. Send
$4.50 for your Six (6) Issue Subscription
to Income Opportumties. 505 Park Ave.,
New York, N. 22.

BUY IT WHOLESALE

FREE Catalog—900 items—buy low—sell
high—Ideal sidelines—Department Thirty,
100 North Greene Street, Baltimore. Md.

CAMERAS & PHOTO SUPPLIES

AT last! Build your own supersensitive
light meter from complete kit with easy
to follow instructions. Send $24.95 to Kit
Div., Science & Mechanics, 505 Park Ave..
New York, N. Y. 10022. Money completely
refunded if Kit returned within ten days
for any reason.

CARTOONING, COMMERCIAL ART &
SIGN PAINTING

“LETTERING Tricks!’”® Learn Speedy
Methods! Beginners and Professionals
write Harris, P. O. Box 1567-XA, Portland
7, Oregon.
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FLORIDA LAND

FLORIDA Water Wonderland: Home-
sites, Cottagesites, Mobilesites, Established
area. $390.00 full price, $5.00 month.
Swimming, fishing, boating. Write Lake
Weir, Box 38-ES, Silver Springs, Florida.
AD 6-1070-(F-1)

FOR INVENTORS

PATENT Searches—48 hour alrmail
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.

HYPNOTISM

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

SLEEP-Learning—Hypnotism! Strange
catalog free! Autosuggestion, Box 24-TV,
Olympia, Washington.

IMPORT-EXPORT
FREE Flashing Bulb included. Emerg-

ency Lantern $1.00 Less Batteries. Martin,
Box 8967, Dallas, Texas 75216.
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INVENTORS! We will develop, sell your
idea or invention patented or unpatented.
Our national manufacturer-clients are ur-
gently seeking new items for highest out-
right cash sale or royalties. Financial as-
sistance available. 10 years proven per-
formance. For free information, write
Dept. 7, Wall Street Invennon B'ok('rage
79 Wall Street, New York 5,

MONEYMAKING OPPORTUNITIES

CASH earned at home. No experience
needed. Flannery. 105 Knollwood Drive,
Cherry Hill, N. J. 08034.

PATENT SERVICE

PATENT Searches, $6.00! For free "“In-
vention Record’’ and "Important Informa-
tion Inventors Need,' write Miss Hayxard.,
1029-D Vermont, Washington 5, D, C.

HANDBOOK For Inventors. A guice for
obtaining protecticn and selling your in-
vention $3.00. Information Publishers.
Box 6757, Portland, Oregon 97266.

PETS—DOGS, BIRDS, RABBITS, ETC.

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

RADIO & TELEVISION

77 TV test tube—3$6.99. Tubes—6146—
$2.95; 6211 (12AU7 equiv.) 39¢. 3 for $1.00.
Germanium diodes, tested, equiv. IN34,
IN60, etc., 30 for $1.00. Tophat silicon
rectifiers, ‘750 MA—1000 piv 75¢. Tran-
sistors, tubes, resistors, condensers, etc..
bargain priced. Free catalog. Arcturus
Electronics, Dept. RTV, 502—22nd St.,
Union City, N. J. 07087

CONVERT any television to supersensi-
tive, big-screen oscilloscope. No electronic
experience necessary. Only minor changes
required. Illustrated plans $2.00. Relco-
A-35, Box 10563, Houston 18, Texas.

FREE Electronics Catalog. Tremendous
bargains. Electrolabs. Dept. C-50€-D.
Hewlett, New York 11557.

SUPER Crystal Set Plans 30¢. Charley's
Shos%, Box 11R, Skidway Lake, Michigan
487

TV CAMERAS, transmitters, converters,
etc. Lowest factory prices. Catalog 10¢.
Vanguard, 190-48—89th Ave., Hollis, N. Y.
11423.

McGEE Radio Company, Big 1965-—176
Page Catalog sent Free. America's Best
Values, HiFi—Amplifiers—Speakers—Elec-
tronic Parts. 1901 McGee St., Dept. RTV,
Kansas City, Mo.

SPECIAL SERVICES

WHERE to_get $500.00 Loan-Interest

Free. $1.00. Beidleman Enterprises, Box
144-SM. Allentown, Penna.
STAMP COLLECTING
50 DIFFERENT Stamps. Free with

penny approvals, Suz, 29761 MaclIntyre,

Livonia, Mich.

TREASURE FINDERS—PROSPECTING
EQUIPMENT

NEW supersensitive transistor locators
detect buried gold, silver, coins. Kits,
assembled models. $19.95 up. Underwater
models available. Free catalog. Relco-
A30, Box 10563, Houston 18, Texas,
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Lab Check—E-V Coronet

Continued from page 71

finished you don’t have just a cabinet. E-V
has allowed for expansion and you can up-
grade the speaker system without having a
full set of power tools. The front panel is
precut for a tweeter and a cover is supplied
for the cutout until you get the tweeter. Even
a little thing like the hole for the tweeter
level control isn't left to chance. The hole is
predrilled in the rear panel and a snap-
button is provided as a cover for the hole.

Price Is Right. The cost of a Coronet
system depends on your choice of speaker.
The lowest cost unit, the Coronet 1, sells for
$37.60 (the so-called user net) and utilizes
E-V’s MC8 “Michigan” speaker. While the
MC8 doesn’t give outstanding booming bass
and shimmering highs it has a well balanced
(50 - 13,000 cycles), clean sound—notably
clean for the price. It is the opinion of many
who have used the Coronet I (including us)
that the sound quality is comparable to
systems costing two or three times as much.

For a few bucks more, $41.60, you can
get the Coronet II which uses the 1.S8 “Wol-
verine” speaker. The Wolverine’s sound is
similar to the MC8 with a little more sock in
the bass.

At the top of the line are the Coronet 111
and IV selling for $49.60 each—you pick
’em. The Coronet I1I sports E-V’s SP8B loud-
speaker. This little 8-inch job is noted for its
well balanced, notably clean and bright
sound—frequency response 40 to 15,000
cps. The Coronet IV sports the Wolverine
LT8 3-way loudspeaker—frequency re-
sponse 45 to 18,000 cps. Both the 111 and IV
are two of the few “bookshelf” speaker sys-
tems with the BIG SPEAKER sound.

Summing up. Regardless which Coronet
you choose you’re going to get more than
your money's worth in sound and looks. We
rate all models of the Coronet line a good
audio buy for budget and medium-priced
high fidelity systems. However, we must ad-
mit that the best buy in the line is the Coro-
net IV—the speaker system kit that ofiers
the best dollar buy for top notch perform-
ance with minimum assembly time. No mat-
ter whether you are workshop master me-
chanic or “ten-thumb putterer,” you should
investigate the Coronet linc. For more infor-
mation, write to Electro-Voice Incorporated.
Dept. LC-722, Buchanan, Michigan. - ®
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BUILD, EXPERIMENT, EXPLORE, DISCOVER
WITH NRI CUSTOM-DESIGNED TRAINING KITS

BUILD YOUR OWN
PHONE /CODE TRANSMITTER
This is just one of seven training
kits programmed into NRI's Com-
plete Communications course. You
get actual practice in building your
own crystal-controlled, phone/code
transmitter and putting it on the
air. You experiment with modula-
tion, “clamping’’ circuits, key fil-
ters, other aspects of commercial
transmitter operation. Can be put
on the air simply by attaching an
antenna and complies with FCC
regulations. As with all NRI training
kits, you get the most modern fea-

tures and parts.

Join the Thousands Who
Gained Success with NRI

‘I am Frequency
Coordinator for the
11th Naval District.
The course was
priceless.”” J. J.
JENKINS, San
Diego, Caiif.

i “Many thanks to
i NRi. | hold FCC
License, am master
control engineer
with KX1B-TV.”’R.L.
WOOD, Fargo, N.D.

“*| am a Senior En-
gineering Aide.
Without NRI |
would still be work-
ing in a factory at
a lower standard of

living.”” D. F. CON-
28 RAD, Reseda, Calif.
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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.

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE

3939 Wisconsin Avenue
Washington, D.C. 20016
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BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

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, maintzin, service radios, TV
sets, hi-fi and stereo, other home
Electronics equipment. In your
training are eight training kits, in-
cluding this complete, modern,
slim-line TV receiver. You build it
yourself, become familiar with
components and circuits, learn
servicing procedures . . . and earn
extra money as you train. National
Radio Institute, Washington, D.C.

SEE OTHER SIDE p

———_————————_————_———-————-

FIRST CLASS
PERMIT
NO. 20-R

} W ashington, D.C.
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GET FAST START
WITH NEW
ACHIEVEMENT KIT

Delivered to your door—
everything you need to
make a significant start
in the Electronics field of
your choice. An outstand:
ing, logical way to intro-
duce you to home-study
training. It includes your
first set of lesson texts and
all the "‘classroom tools’”
you need. No other school
has anything like the new
NRI Achievement Kit.

ELECTRONICS
COMES ALIVE WITH
NRI TRAINING KITS

Nothing is as effective as
learning by doing . . . and
NRI pioneered the “home
lab" technique of train-
ing. NRI invites compari.
son with training equip-
ment offered by any other
school. Begin NOW this
exciting program of prac-
tical learning. Make the
skills of the finest Elec-
tronic Technicians your
own. Mail card below.

“BITE SIZE” TEXTS
PROGRAM YOUR
TRAINING

Certainly, lesson texts are
necessary. NRiI’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 your education

. there's an NRI train-
ing plan to fit your re-
quirements. Choase from
three major courses or
select one of seven spe-
ctal courses in particular

Electranics 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
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National Radio Institute, Electronics Div.

Washington, D.C. 20016

5-025

Please send me your catalog. | have checked the field(s) of most interest to {

me. (No salesman will call.)

[ TV-Radio Servicing

O Industrial Electronics

[0 Complete Communications
[J FCC License

[J Basic Electronics
[J Electronics for Automation
[} Aviation Communications

[0 Marine Communications

P [ Sp—

[J Math for Electronics [] Mobile Communications I
Name_ _ Age m
Address I
City e State Zip Code _)fi s l

A
Accredited Member National Home Study Council ony e [
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PICK THE
TRAINING
PLAN OF

YOUR CHOICE
AND MAIL
CARD FOR
FREE CATALOG

OUR 50TH YEAR OF
LEADERSHIP IN
ELECTRONICS TRAINING
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