75¢ PUBLISHED BI-MONTHLY

WHITE'S
oG *

AM-FM-TV STATIONS
NEW EXPANDED
WORLO-WIDE
SHORT-WAVE LISTINGS!

FEBRUARY-MARCHN

HOTTEST NEW
KITS FOR '64!

New FCC Rulings
On Taxes. Licensing!

PLANS FOR 10

PROJECTS, including—
$1 BROADCAST BAND BODSTER!
$15 LIGHT METER CALIBRATOR!

$750 POWER TOOL SPEED
CONTROLLER!

| 2 Pockss e B

COMPLETE
PLANS!



ﬁ American Basic Science Club’s Amazing MASTER LAB!
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8 KIT MASTER LAB Includes AL the Equipment for ALL the Above...only 33360

SEND $200wum PAY$395 PLUS POSTAGE FOR EACH OF THE MASTER LAB'S 8 MONTHLY KITS.
ONLY COUPON ~ ONLY YOUR SATISFACTION OR MONEY BACK . .. CANCEL ANY TIME YOU WISK

HOW IS IT POSSIBLE?...A GOOD QUESTION! MASTER LAB A REAL SCIENCE COURSE
All the above equipment, as separate units, adds up to over $10000 The 8 Instruction Monvols and 6 Auxilior
. p y Texts ore
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T e, -] vipment. For O H 3 * 2
iector quickly ond easily converts into the hou:i‘ngpfor the U;:n:i‘;el I‘.o:np. Specv::- - .- over 480 poges ... more than 270 illustrotions.
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] Send me complete MASTER LAB {all 8 kits) in one shipment
DEVELOPED BY TOP SCIENTISTS 1 enclose $33.60 Full Payment, Postoge Poid.
The Master Lab wos develaped with the Southwest Research Institute of San Antonio,

Texos, a non-profit public service orgonizotion, nationolly known as the center of 1 [J Send me only the — —Unit.
scientific activity in the Southwest. Its voried programs ronge from polar expeditions .
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R M HELM, Prof. B Physics

Eowr Corclina College, Greenville, N, C.

Get MYSTERY
SHOCK BOX

with yosr
first kit!

CITY & STATE —
AMERICAN BASIC SCIENCE CLUB, INC.

501 East Crockett St., San Antonio 2, Texas, 78202




ARTHUR GODFREY SAYS:
“1.C.S. MADE
THE IMPOSSIBLE-EASY!”

You've probably heard Arthur Godfrey on his coast-to-
coast TV and radio programs. But have you ever heard
what this famous personality has to say on the subject of
International Correspondence Schools?

*‘I had to quit high schogl before the end of my second year.
Later in life, at the U. S, Naval Materiel School at Bellevue,
D. C., 1 had 10 master a working knowledge of math, all the
way from simple decimals and fractions through trigonome-
try, in the first six weeks or be dropped from the course.
So I took an 1.C.S. course and finished at the head of the
class! 1.C.S. made the impossible — casy!™

Clip coupon here—and take your first big step to real success!

As usual, Arthur Godfrey knows what he’s talking about
And as an 1.C.S. graduate, Mr. Godirey is in the best of
all positions to tell you about the educational system for
men and women that’s served so long as talent scout for

American business and industry.

Read what he has to say carefully. Then mark your
interest on the coupon and mail it today for full informa-

tion on what I.C.S. can do for you!

Accredited Membep

I.C.S., Scranton, Penna, 18515

National Home Study Council

INTERNATIONAL CORRESPONDENCE SCHOOLS I S

Box F4534M, Scranton, Penna, 18515

Without cost or obligation, rush me FREE Success Kit, with 3 valuable booklets: (1} How to Succeed; (2} opportunity booklat
about the field 1've checked below; (3) sample I.C.S. lesson.

ARCHITECTURE and

BUILDING TRADES
Alr Condltloning
Architecture

AVIATION

Hﬂero Engineering
Alrcraft Drafting

L Alrcraft Mechanic

] Nuclear Energy
Plastics
Pulp, Paper

CIVIL ENGINEERING

Arch, Drawing BUSINESS Civil Englneering
- Building Contractor Accounting E Highway Blueprints

Carpentry & Miliwork Cost Accounting 1 Highway Englneerinf
H ;‘gl‘:‘ﬁ";'a""l"z Public Accour{ur; . -»trul;:luraé B‘Iueprin s
= 5 e Bus. Administration Sanitary Engineering
U Plumbing & Heating deeutnlve Trair{‘!ng E‘ S tructulral &nhﬁlnec‘:ring

gmt. Accounting I Surveying apping

et

Interior Decorating Relatione -Labor Architectural

Magazine Ulustrating o programming for gowlllnz Technology

:

ELECTRONICS
Automation
Basic Electronics
Electronlc Computers
Electronics Technlician
HI-F| Stereo and

High School Vocational
College Preparatory

I.Al:ﬂldIAbGié i
Edite J
"_‘ french’ t)

[ German

Sound Systems 1 1tali
O Industrial Electronles (4 Soaiany
(:::I':rlt"t"l:ll)“ MECHANICAL and SHOP

v

R Us’aesmal:’\: Etectric
L Civil reat Industrial Englneering
B Electrica 1 industrial

Mechanical Instrumentation

(In Hawail: P.O. Box 418, Honolulu. In Canada: 1.C.S. Canadian, Ltd., Montreal.)

Shorthand

i

Stenographic
yplst

STEAM and
DIESEL POWER i
{1 Boller Inspector
{1 Pawer Plant
Englneering
[0 Stationary Diese!
Engineering
[0 Steam Engineering
SUPERVISION
Foremanship—Suprv'n
Personnei—-Lab. Rel'ns

Show Card & Sign ! Etectrical ang ENGLISH and WRITING [ Machine Design
Painting E.',‘,'c';;sf,?;"ﬂ‘;;’,’,’t’ a e ouontcy D) Better Business Machine Shop Practice TV-RADIO
2 Sketching and PaInting = peal Estate Mechanical riting Mechanical “ Radio and TV Servicing
Satesmanshi; ELECTRICAL O Introductory Engineerlng Radlo-Telephone
AVIOMOTIVE Sales Memt. CJjEtes; Appliance) Technlcal Writin [ Reading Shop icense
B Auto Body Rebullding "“I g"" 3 f Servicing Short Story Weltin Blueprints TV Technician
Auto Electric Small Business Mgm?, Electrical Englneerlng ? g | Desl Practical Radio-TV
Technician Traffic Mgmt, Elec. Motor Repalrman Practlcal English B “Sg.maﬁ,.'," Engineering
Automobile Mechanle  CHEMICAL Industrial HIGH SCHOOL (Diplome) (5 g ey Engineering
Engine (Gas & Diesel) [] Analytical Chemlstry Telemeterin, High School General MISCELLANEOUS
) Engine Tune-Up 1 chem. Englneering instrument %echnlclan High School Math SECRETARIAL BT"“'Q
Transmission | General Chemistry Practical Electriclan High School Clerk-Typist Other (please specify)
Speclalist L Lab. Technician Practical Lineman Secretarial P | y
Name. —_Age Sex
Home Address.
Clty__ — Zone, State_______
Dccupation. ER——
Employed by. working Hours Special low rates to members of U.S. Armed Forces!

FEBRUARY, 1964




RADIO-TV Fbruary-Masch 1964

EXPERIMENTER coer 2t il OO

Sle i 2: E §
CONTENTS/INDEX TREHEHERBRHE e
S15|8lelT|=|Sll|lo|S| Bl
HEHEEEHEBEHEEHER
FM Pocket Mike 4 . m e o
Echo Collecting . . . " {1|le (0| @ °® - ° T
Indoor Antenna Systems 52| e o | |o
Hams Make Happy Husbands 54 o | ]
Putting the Middle Channel to Work 57| | | e o .
Kit Builders Report. . ... 6ile| |o]e o |eo
Lissajous Figure Quiz......... ... .. 64| e | @ & °
CB Keeps Hot News Hot ... 65| e | |o
Wacky Woman with Wollensak 67| @ i ° -
Electronics Monitors Body Functions 68 e le ®
Neon Switch Photocell Relay n o e - ) °
Stereo Goes Early American 76 ° e °
Potted Preamp. ... .. . .% | = ) ® —.L |
New Slant on Receivers. .. . 82| @ ° oo [ 0
Special Section on 1964 Kits. 83| e | |e|e |0 [o |0 |e[e]e
Manure Battery .. .. 9%|e |e [
Astro-Ears for DX'ing . 94- o | B o °
Fly the R/C Champ 9o | o .
_Sptgd Control for Power Tools . 1_0_2 | e ] N = °
Passive BoostémEX-i_n.g_ : N _ 106] |ofe 1 [e]| ° °
Maid for Your (Light) Meter ... .107| . | oo
DX Offbeat. 10| e | Je |
Fijld Day fo} Hams 12je | o o bl
_Crystal Ball.; o de gl bih .__116’.0 |
Ham License Fees/Taxes. 119 @ o|e

L Positive Feedback 6 L Bookmark 16 ° New Products 22
Ask Me Another 35 ® Free Literature 122

WHITE'S RADIO LOG, Vol. 41, No. 1—128
' DEPARTMENTS

2 RADIO-TV EXPERIMENTER




2

4

’__-_--_-—_--—--—---------------\
T

hese men are getting practical training in NEW Shop-lubs of / by

-t o e wy
' ELECTRONICS
. in Chicago—grﬁgare for today’s TOP OPPOR- I

AP REAL TUNITY FI Trai 1 full-si i
s rain on rea -size equi
Mﬁ'gﬁ,c,ﬁ,?:,:f:fs ment at COYNE where thousands of successful
Controis—Modern  ™men have trained for over 60 years —largest,
Appliances— oldest, best equipped school of its kind. Profes- |
Automatic sional and experienced instructors show you
Electronic how, then do practical jobs yourself. No pre-
Contro! Units vious experience or advanced education needed. l
Employment Service to Graduates.
START NOW —PAY LATER—Liberal Finance and Pay- |
ment Plans. Part-timeemployment help for students.
GET FREE BOOK —''Your Opportunities in Electronics” l
which describes all training offered in ELECTRICITY
and TELEVISION-RADIO ELECTRONICS—nol
obligation; NO SALESMAN WILL VISIT. l
Coyne Electrical School, 1501 W. Congress Parkway
Chartered Not For Profit e« Chicaga 7, Dept.14.8

T L s

ISION

Spare Time AT HOME

RADIO ELECTRONICS

ON REAL

TV Receivers— |
Black and White
and Color
AM-FM and l
Auto Radios |

MAIL COUPON 25o%eSs oc:
ADDRESS BELOW
COYNE ELECTRICAL SCHOOL
Dept. 14-B —New Coyne Building
1501 W. Congress Pkwy., Chicago 7, 11,

Send BIG FREE book ond details of all the
troining you offer.

Training in

Transistors | Nome DA

Printed Circuits

Test Equipment |  Address e
City. State

PROFITABLE wopy

UkEtwg

—PLUS Two Weeks Personal Training in our Chicago
Shop-Labs—FREE of any extra Tuition!

Coyne—and only Coyne—can make you
such a sensational offer. No increase in
cost of home training, but as soon as you
graduate you are qualified to spend two
weeks in Chicago, working on actual proj-
ects, getting persoral instruction— with-
out one cent of extra tuition. Like getting
a post-graduate course free. This offer
may be withdrawn at any time, but those
who inquire about Coyne’s home training
now will be guaranteed two weeks of shop
training at Coyne's expense for resident
tuition. Send name for FREE BOOK.

Now, you can quit wishing you had a
profitable Radio-T'V Service Business of
your own. Now, you can quit dreaming
about a big pay job in Television—and
do something to make your dreams come
true. Start your basic trainingat home in
apare time. We train you to do the work,
and thow you how to get the work to do
—even while you are learning. No costly
“put together’ kita to pay for. Lowest
tuitieon—low monthly payments. Free
employment service to graduates. Send
name for all facts. No salesman will call.

Send Name for
FREE BOOK. No
salesmanwill call

1 Mr. B. W. Cooke, Pres.
HOME TRAINING DIVISION, Dept. 14-H3
l 1501 wW.Congress Parkway,Chicago7,lll.
Please mail free book and offer of two weeks
I personal training in Chicago without extra
tuition for home study graduates. Explain
' low monthly payments.

@ N | Name.
ELECTRICAL SCHOOL I
I Address.
Chartered as ar Educational Institution Not For Profit
= The largest, sldust, Bast equipped reatdent school of Its kind. Foundsd 1899, ( City &
B. W, COOKE, Prasident 1501 W. Congress Parkway, Dept. 14-h3 Chicago 7, Nl. | State
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SAVE OVER $150.
BUILD YOUR OWN
CUSTOM 23 TVSET

Designed for all types of Hi-Fi and Custom installa-
tions—walls, bookcases, cabinets. Precision engi-
neered in kit form, which you can assemble in less
than 30 hours. Exclusive circuit layout for simplifica-
tion and ease in construction. Large diagrams illus-
trate each wiring step clearly.
The Arkay 14 T 23 features:
Ultra linear sweep circuits
Special low noise tubes
Vertical chassis
Vertical retraced blanking
Reflex audio |.F. amplifier

for true FM sound
Automatic gain control circuits
Most advanced turret tuner

6 Microvolt sensitivity ——————
T —
4 Megacycle picture bandwidth

Enjoy the thrill of constructing your own TV set ond save
over $150, while leorning the bosic principles of TV.
Cost only $79.95* f.o.b. Brooklyn. * Less picture tube.

For full information write:

ARKAY International, Inc.

2372 Linden Blvd. [ ] Brooklyn 8, N. Y.

MATHEMATICS ELECTRONICS

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

You will have to see the lessons to appreciate
them!

YOU SIGN NO CONTRACTS—you pay only
AFTER you have completed each Lesson of your
course. If you aren’t satisfied you don’t pay, and
there are no strings attached.

Write today for your outline of courses. You
have nothing to lose, and everything to gain!

The INDIANA Home Study Institute
Eastern Div.
64 Hemenway Road Framingham, Mass.

TRANSISTOR
IGNITION
KITS—COMPLETE kit of PARTS to build WARD
circuit in February 1962 Science and Mechanics.
Includes: TRANSFIRE decal. 2 transistors, 2 Zener
diodes, FINNED aluminum HEAT SINK, ignition
coil, leads, ballasts, and small parts. EVERY-
THING NEEDED for a PROFESSIONAL job—at
net prices.
T-KX2 with 250:1 coil for 30 kv output. .$34.95
TS-KX2 with 400:1 coil for 40 kv output. .$36.95
250:1 coil for Ward circuit. .$ 9.95
400:1 coil-—High efficiency. .$11.95
Add postage and insurance for 4 Ibs. $5 deposit with €.0.D.
FULL LINE of PARTS and WIRED CONYVERSIONS far
car, trucks, boats, etc. at LOWEST PRICES.
Write for lists. Dealer Inquirles lnvited.

PALMER ELECTRONICS LABORATORIES, INC.
Dept. RT-41 CARLISLE, MASS. 617-Al 6-2626

{
|
|
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Use new improved Model 163

FOR REPAIRING ALL
ELECTRICAL APPLIANCES

INCLUDING Toasters, lrons,
Broilers, Heating Pads, Clocks,
Fans, Vacuum Cleaners, Refrigerators,

ohms.

The Model 163

Will measure the current consumption of any
home electrical appliance without the necessity of
breaking any of the wires and while the unit is in
operation. You simply insert the plug of the appti-
ance into a special socket on the front panel of Model
163, plug the line cord of the Mode! 163 into the
electric line outlet, and read the current consump-
tion in amperes direct on the meter. This is a feature
not included in many ampere testers selling from
$25.00 to $100.00.
Testing TV tubes with Model 163

Please note Model 163 will not test the quality
of the tube (an emission tester is required for that
purpose) but Model 163 will test all tubes used in
your TV set, including picture tubes, for open fila-
ments, burned out tubes, etc.
Testing electric lines and outlets

The Model 163 will measure the voltage of any
electrical line, outlet or socket. Most lines vary be.
tween 110 voits and 125 volts depending upon
power line load. Some lines are 220 volts (actually
vary between 208 volts and 240 volts). Mode! 163
will accurately measure all such lines. A.C. or D.C.
Motors

The model 163 will test all motors—single
phase, multi-phase, universal, squirrel cage. induc-
tion; in fact every type from fractional H.P. to 2 H.P.

Switches, Thermostats, etc.

CHECK ALL ELECTRIC LINES
TEST ALL TV TUBES

The Model 163
Measures A.C. and D.C. voltages, O to 300 volts; A.C. and
D.C. current, O to 15 amperes; indicates continuity to 100,000

The ranges specified above are sufficient to test all Home
Appliances without exception and the vast majority of Industrial
Appliances and Utilities.

Meter movement

The Model 163 employs a rugged, accurate,
highly damped meter movement with sealed air-
damping chamber. Because the meter is of the A.C.
type, rectification of current is not required, greatly
reducing the possibility of ever damaging the meter
or its associated components.
Test leads

Model 163 Includes both a prod type lead and

an alligator clip lead allowing maximum flexibility.

Operating procedure book

The 36-page manual provided with Model 163
is practically a condensed course in electricity. In
addition to detailed step-by-step procedure for using
Model 163, the manual explains in easy-to-under.
stand language what electricity is, discusses current
voltage and wattage, and includes many, many
simplified explanations usually included only in
costly correspondence courses.

Guarantee
Model 163 is guaranteed for one year.

Mode! 163 comes complete
with all test leads and
operating instructional
manual. Ready to use. Only........

SEND NO MONEY WITH ORDER

PAY POSTMAN NOTHING ON DELIVERY

ACCURATE INSTRUMENT CO., INC.
Dept. D-310

Try it for 10.days before you buy. |t
If completely satisfied then send

911 Faite St., Bronx 59, N. Y.

| I
$3.00 and pay the balance at the ! Please rush me one Model 163. If satisfactory | agree to pay $3.00 |
rate of $3.00 per month until | within _]0 days and balance at rate of $3.00 per mont_h until |
the total price of $9.85 (plus | 1912 Price of $9.85 (plus small PP, and budget charge) ie paid. :
small P.P. and budget charge) 0 e 1
is paid. If not completely satis- l 1
fied, return to us, no explanation | Af’d'ess‘ — == |
necessary. | City. - - Zone State____ i
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NO MATTER WHAT YOUR JOB IS TODAY

¥ There’s BIG MONEY to be §
§ Made In COLOR TELEVISION!

DUE TO SHORTAGE OF TRAINED MEN

Get into fast-growing field! Learn
COLOR TV servicing at home in spare
time. Many earn cash while training!
Move ahead to a better job, a business
of your own!

Get 20 Valuable Kits to Build 21~
TY Set and Test Instruments!

Become expert the fast, easy way . . .
on actual TV problems. Your training includes
20 valuable kits of parts and tools, yours to keep.
Build a complete 21" TV set, tube tester, and elec-
tronic voltmeter as part of your training.

by working

HERE'S HOW TO GET STARTED:
MAIL COUPON TODAY FOR

FREE BOOKLET!

Commercial
Trodes Institute

1400 Greenleat Ave., Chicago, lllinols

ing COLOR TV servicing.

NAME

60626

Dept. T-3
Rush my FREE booklet {without cost or obligation) on C.T.I.
'rolmng for job opportunities in television-electronics—includ-

ADDRESS.

CITY

o ZONE._STATE_______. ‘
L-'Accrech'ed Member National Home Study Cm.mctl---l

cecececee

NEW DOUBLE BONUS FREE

FOR
'64

o Transistors

5 WOR‘I’N + Diodes L
e Etc.. Etc.
Add 2S¢ for handling

BOTH GIFTS FREE WITH ANY $10 OROER

o Rectifiers

POLY PAK

Pl aNY $1.00

s BELOW FREE

WORLD FAMOUS POLY PAK KITS—BRAND NEW PARTS

POLY-PAKS <

D INFRA-RED PHOTO DE- ¢q 10 30-MC PHILCO MADT ¢
TECTOR transducer e gnns l’fl\‘/s;‘\s:dn:n e
& R a
D %RANOSI:!I'?):; ;D 51 ‘ mixer/osc., pnp, TO22 51
D 6 RCA 2N408 TRANSIS- ¢ 2-2.AMP SCR silicon ¢
TORS output. pnp control rectifiers
D HOFFMAN SATELITE ¢] | 0 5 2N1Ss TYPE POWER ¢4
siticon SUM CELL, TRANSISTORS, TO3 case
D 18 PNP 3 25 AMP SWITCHING
CK722, 2N107 equals 51 transistor, TO3 case 51
O IS NPN TRANSISTORS. ¢4 | o 4 RAYTHEON CK721 PNP
2N35, 2N170 caunls 7 Cansintora, atam ease . 1
D 15 GERMANIUM DIODES, sl 20.35.WATT TRANSIS-
IN34. IN4S “equnls. Fors, IN1434. pp sl
o 70,‘25"‘,‘:‘,’“3“ e 10 750-MIL 400V SiLI- ¢4
O 4 SYLVANIA NPN 2N35 CON rectifiers, top hat
transistors s1 100 HALF WATTERS. 50, 51
2N170 RF NPN too. m to 1 me
o lmnllstors $1| o so bisc capaciTors s1
0o s N107 PNP tran. 51 27mmfi to .05mf to SKV
 thtors 30 POWER RESISTORS, ¢4
D 4 TRANSISTON TRANS- 51 to 50W, to 24K ohms
= :gnr:vfks;’a\;%r‘tgw%"s ) 10 TRANSISTOR SOCK. ¢f
Hstore” BWN S| Eo S R amic ConbeNs.
o :K;-;g:ngh;‘gashmi 1| " ERssaimen etc. 10 0omi S1
60 TUBULAR CONDENS.

D TRANSISTOR ELEC- ¢f ERS, 0002 lo s1
TROLYTICS, asst. values Sl o Tl e
e S I S | ERS, .0002 to .05m( s1
3! 'rwo WATTERS, All 50 RADIO.n-TV KNOBS,
ey e =2 en s1 asst shapes, E-:‘lgrs. elc.’. s1

O 40 WORLD'S SMALLEST S0 €OILS-n- KES, rf,
resistors, 5% 51 ose, |f, peaking, ete. . 51
O 10ReA PLUGnJACK sets s1 50 MICA CONDENSERS,
o 5 Faminal STirs, i ML RES IS TORS 51
osil 1-q RESISTOR
l.ozss Iy u'peui_ 51 Woin 2 mes.. e ton 51
oS RADIO-n-TV SUR- O 100 PARTS sunvms:.
RISE transistors, etc. 51 worth $50 51
o ‘w]v LUME Ic?'u'rmns $1| 0 10 RAYTHEON cK72z o
0 meg., switei too np ll’ﬂl\N ors
D 80 ONE WATTERS, 1AC, g g ATT TRANSIS-
o dllen Beadler. sov too S. }'oas L»npmz‘r;{mgo siud $1
1ES (0 a] ILICON
1157, lte sensitive $1| " diodes, Ra theon. TN33 $1
0 INPRA.RED ~ PARABOLIC s1 150-WATT TRANSISTOR, ¢9
reflector-n-filter slticon, ﬂud 2N 1015
INCLLUDE POSTAGE, AVERAGE WEIGHT PER PAK 1 1b.
Send 10¢ for bargain fiyer on semiconductors, paks, parts
BOX 942X

o. Lynnfield, Mass.
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POSIIIY
FEEDBACK

By Julian M. Sienkiewicz

Editor

ADIO-TV EXPERIMENTER, begin-

ning with this issue, is now a bi-monthly
magazine that will be coming your way six
times a year. Considering that this magazine
started ouf as an annual publication, and
not too annual at that, its growth is a bit
surprising. Also, the regular readers of
Rap10-TV EXPERIMENTER would notice that
the magazine has a new Editor.

One of the diseases that afflicts new Edi-
tors is called changitus. Once they get con-
trol of a publication, they want to change
everything about the old magazine and come
up with an entirely new format. Well, this
is one Editor who will not set the publishing
world on fire. I liked the old RADIO-TvV EX-
PERIMENTER; its articles were top notch,
construction projects were many and good,
and it gave a healthy dose of theory.

You may well ask, “What will be new in

RaDIO-TV EXPERIMENTER, and if nothing,
who needs you?” I can answer that question
by saying that electronics is a growing
field, that is creeping into practically every
facet of our lives. The transistor, that was
big news several years ago has yielded
to the tunnel diode, silicon controlled semi-
conductors, lasers and more to come. In
order to keep this magazine up-to-the-minute
with our fast moving world, changes and
additions have to be made each issue. It is
true these changes will be small ones, but if
we let them escape us for any length of
time, we will be bypassed by the other pub-
lications in the field.
What’s New in This Issue. First, I suggest
you thumb through the issue before you
read any more of my chit chat. See for
yourself! The issuc looks a lot like the last
issue but there are some new ideas to be
seen.

First, there is this column, which will be
in every issue herecafter and placed up front
at approximately the same position. If you
enjoy reading this chit chat and getting the
low down on what’s new in electronics, just

RADIO-TV EXPERIMENTER
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A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a Ist
Class FCC License,

License

if you want a Ist Class
FCC ticket quickly, this
streamlined program will
do the trick and enable
you to maintain and serv-
ice all types of transmit-
ting equipment.

Pick the course for your career...

Electronic Communications

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
‘“‘compact” program . . .
Carrier Telephony too, if
you so desire.

Here's an excellent stu-
dio engineering program
which will get you a 1st
Class FCC License and
teach you all about Pro-
gram Transmission and
Broadcast Transmitters.

Get A Commercial FCC License
«+. Or Your Money Back!

A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it . . . every em-
gloyer understands its significance. In your possession, an
CC Commercial Ticket stamps you as a man who knows
and understands electronics theory . . . a man who’s
ready for the high-paid, more challenging positions.

Cleveland Institute home study is far and away the
uickest, most economical way to prepare for the FCC
icense examination. And that's why we can make this

exclusive statement:

The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

Before you turn this page, select the program that fits
your career objective. Then, mark your selection on the

Cleveland Institute
of Electronics ,~

1776 E. 17th Street, Dept. EX-d i
Cleveland 14, Ohio “Oux sro®
Accredited Member

ACIL

FEBRUARY, 1964

] [0 Broadcast Engineering B e—— "
other
Your present occupation_
Namgl ———— Age____
(please print)
Address, —— .
City___ - . Zone___State

coupon below and mail it to us today. We'll send you . . .
without obligation . . . complete details on our effective
Cleveland Institute home study. Act NOW . . . and
insure your future in electronics.

Mail Coupon TODAY For FREE Catalog
Cleveland Institute of Electronics

1776 E. 17th St., Dept. EX-S

Cleveland 14, Ohio

Please send FREE Career Informa.

tion prepared to help me get ahead in

Electronics, without further obligation.
CHECK AREA OF MOST

INTEREST—
D Electronics Technology
[0 1ndustrial Electronics

{How to Succeed
, in Electronics

Mmmmw%,

[0 First Class FCC License
[ Electronic Communications

Approved for Veteran's Training under Korean GI Bill. EX-5




EARNBIG

MONLEY'!

learn EICC}I’;C

g

APPLIANCE = &Q{&
REPAIRING _ang® 127

=

At Homeln @
-YOU r 5,611/”7”10

A START YOUR OWN BUSINESS!
EARN WHILE YOU LEARN!

You can now be trained to fix refriger-
ators, irons, washing machines, motors, and all
kinds of electrical equipment in homes, stores
and factories. Using our Electronic Trouble Tracer
Kit and easy-to-understand, illustrated instructions
you quickly learn to make professional repairs. Set
up your own profitable fix-it shop in your kitchen,
basement, or garage. Earn $5 to $6 per hour, even
while you learn. Age is no barrier—nor are minor
physical handicaps. Start wow . .. PAY LATER
from your earnings. Rush name, address, for FREE
BOOK.

CHRISTY TRADES SCHOOL
Dept. A-911, 3214 W. Lawrence Ave., Chicago 60625

NAME 5{%
OR

ADDRESS

CITY ______ ZONE__ STATE

| mmwe e PROFESSIONAL 10 SCALE

pute complicated math problems rapidly.
e 'l Quality made rule with manual . . .
1llustrated self teaching course...... $2
Combination $4.95 ppd.

e [Engineering SLIDE RULE |
— A With Free Instruction Manual

) | Scientists! Engineers! Students! Com- 4 1

|

ALSYNCO RTE-3, 171 8. Main St., Natick, Masa.

12 WATT
TRANSISTOR AMPLIFIER

A beautifully engineered 12 watt Transistor Amplifier for
music systems, public address, paging, and many other
uses. Complete with husky A.C. power supply. Uses two
power transistors with thermister bias protection. Input
impedance 16 ohms. Output impedance 200 ochm line. Two
volts across 16 ohm input drives to full 12 watt output.
Room for additional stages if desired to increase gain.
These amplifiers built to run continuous duty. Chassis 9%4”
L x 234" W x 4%"” high. New original manufacture pack-
ing. Shipping weight 12 |bs.

$995 Plus Postage
TRANSISTOR BROADCASTER

A unique 2 Transistor Phono Oscillator which
plays through any broadcast band. Radio will
operate mike or phono pickup. Originally de-
signed to add Stereo to regular monaural sys-
térgpged priced at $16.75 each.
1AL
CLOSE-OUT $250 Plus Postage

PRICE ONLY .. EACH & Handling

CAPITOL COMMODITIES CO. INC.

4757 N. Ravenswood Ave., Chicago 40, lllinois
PHONES: LO 1-3355
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Positive Feedback

thumb to the first few pages in the following
issues and there I will be.

There are two new columns in the front
part of the issue. Bookmark is a book re-
view column that is aimed at the man in
electronics, or wanting “in.” The unusual
scope of the column is described fully in
the column itself. I suggest you read it. The
other new column is New Products, which
in itself is not really new. Many magazines
have departments just like it and I am sure
they enjoy the same name. So what is new
about this column? It is not the column but
the products that this column singles out.
You can rely on the editorial staff to weed
out the chaff and serve up only the best in
new products (and maybe a few oldies that
are perennials).

White’s Radio Log. Beginning with this is-
sue the short-wave coverage will receive a
boost with the new expanded short-wave
section in White’s. Turn to the first page
of the Log and learn about this valuable
addition to Rap1o-TV EXPERIMENTER.

FM Pocket Mike. Last summer the FCC
decided to toss aside its pince-nez and let
the Part 15 section of Rules allow unlicensed

transmitters in the flea-watt range to oper-
ate on the FM broadcasting band. With this
bit of news still hot, a construction assign-
ment was made almost at once and the result
—you can now build your own pocket-size
FM transmitter. Turn to page 41 for the
details. A nice four-color photo of the de-
vice is shown on this month’s cover. As I

RADIO-TV EXPERIMENTER
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Reg. U.S.
Pat. Off,

BUILD 20 RADIO
LR 6%

PROGRESSIVE RADIO “EDU-KIT/'®

A Practical H Radio Course

‘:‘3;‘; h::é::dzelsvzns % No Knowledge of Radio Necessary
% 3 TRANSMITTERS ¥ No Additional Parts or Tools Needed
SQ. WAVE GENERATOR {
e I ST % EXCELLENT BACKGROUND FOR TV 2
) :Al’gPLIF'ERJ . Y School Inguiries Invited Trnlnl:‘ El'mo-nm Yechnicians Since 1946
SIGNAL INJECTOR . =
% CODE OSCILLATOR % Soid In 79 Countries FREE EXTRAS
F v
YOU DON'T HAVE TO SPEND |m
A HUNDREDS OF DOLLARS FOR A RADIO COURSE ® SOLDERING IRON
. EI.ECTRONICS TESTER
The *'Edu-Kit’’ offers you an outstanding PRACTICAL HOME RADIO COURSE at a PLIERS-CUTT
rock-bottom price. Our Kit is designed to train Radlo & Electronics Technicians, making ALIGNMENT ‘rooL
You will learn radio theory, construce WREN E
TE RADIO COURSE IN EVERY DETAIL. VALUABLE piscou
ou whll learn how to bulld radios, using re8ular schematics: how to wire and solden CERTIFICATE
in a protessional manner; how to service radios. You will work with the standard type of TESTER INS
evelobment of Printed Clircult chassis HIGH FID
You will construct, study and work with ® TELEVIS)
rs and oscll alors detectors, rectitiers, test equlpmen(, You will learn TROUBLE-
using the gressive Code_Oscillator. You will learn and practice ® MEMBERS
using the Proxresslve Signal Tracer, Proxreulve Signal injector, pro- CONSULTA
ressive Dynamic Radio & Electronics Tester, Square wave Generator and the accompany- AMATEUR
ng Iinstructional material. . pmn‘rzn CMRC
You will receive lra-mnq for the Novnce Technician and General Classes of F.C.C. Radio |
Amateur Licenses. You wlll build iver itter, Code
°=|c|m“°' Signal Trafer and E- Idln ect:rlclrc ar: r!rfw‘to operate them. You
w receive an excellent backgroun ele n ectronics.
Absolutely no Previous knowledge of ra is required. T Edu-K l sERVlClNG I.ESSONS l
the product of many years of teac ing and en eerlnq experience. The *Edu-Kit" will
nrov-de you wnh a ballc education lectronics and Radio, worth many ﬂmel the low You will learn trouble-shooting and
al_Tracer alone is worth more than the price of the kit servicing In a progressive manner. You
whi practice repairs on the sets that
you construct. You will learn symptoms
an: causesdtl:l tro'uhle Ir||"home. p:rt h:
nd car radios. You w learn how to
ages and backgrounds have successfully ase the
. rofesslonal Signal Tracer, the
Used the »:Edu-Kit'® In more than unique signal injector and the dynamic
dio lectronics ester. Wh you
carefully designed, step by step, a 3
business or a !ob with a 'uture. you will fin you cannot make a mistake. The '"Edu-Kit*’ :,rm ;qr:::;e‘ .'o" u:)hmagry“."f:ll)al‘:a ob l?)‘:
the *‘Edu-Kit’* a worth-while Investment. allows you to teach yourself at your own our friends and nelghbors, and tharge
Many thousands ot individuais of ail rate. No instructor is necessary, oas whlch will far exceed the price of
the **Edu-Kit,'" Qur Consultation Service
PROGRESSIVE TEACHING METHOD it nelp vl with any"technical brob:
lems you may have.
The Progressive Radio ‘*Edu-Kit’’ is the foremost educational radio kit in the worild,
and s universally accepted as the standard in the field of electronics tralning. The *‘Ed
Kit’’ uses the modern educational principie ot **Learn by Doin. B." Therefore you construct,
tearn schematics, study theory, Practice trouble shooting—all in a ::losely integrated pro-
gram desikned to provide an easily-learned. thorough and interestin, ackground in radio. J. Stataitis, og 25 poplar Pi,, Water-
You begin by enmlnlnz the varlous radio parts of the Edu-Kll You then jearn the bury., Conn.. wri tes~ 1 have ,,p,.,m
function, theory and wiring of these Parts. Then you build a simbPle radio. With this first several sets tor friends, and made
set you will enjoy listening to regular broadcast stations, learn theory, practice testing money. The "I:du it'* paid tor itseif, t
ang l‘ro%blf-shwlcl.dfhle'; y(l)u bu Jdoéa n:;)‘roel?':r:rr‘!::d r: :‘o. :eam more adv‘anced theom was ready to spend 5zf tor a Course,
an echniques, radua . n a T re v ate. you w
find yourself conlslrucﬂn 'Inore advanced muliti-tube radio circults, and dolng work like a b"' StetndRvotrfadiad | seat filar Aol
Radlo Technicla . P,
in th Ed it rae Receiver, Transmitter, Code Osciliator, Sngnal Uls'."- ‘{""'é?,u_K,.,o,,,“‘,ond.',m., "e,a,'
erator and Slgnal Injector Circuits. These are not unprofe: § am sending you the questions and also
radio circuits, constructed by means of prot e al “,e answers for them. | have been iIn
» plus the new method of radio construction known Radio for the last seven years, but |||(.
These circuits operate on your regular AC or DC house current. to work with Radio Kits, and like o
bulld Radlo Testing Equipment. | en
Joyed every minute | worked with lhe
amzrenlt kltlsk n:e 'sl‘znal T':acer v:o:k:
'] ! receive nll parts and instructions necessary to build twenty di.Herent radio and ne. Also e to let you know thal
electronics circuits, each guaranteed to operate. Our Kits contain tubes, tu ket § '“"d'lg';’\"‘dc‘l"":e.f"'“'"' A wilENGAL oF yous
able, ol.ctrol tic, mlca. ceramic and Paper ric condensers, r . "‘n & L. 'Shutt, 1534 Monroe Ave..
DSFdCane; Ing, punchedl me kN ching solcers HuntinBton,” W, Va.: *Thought | would
sefenium r.c(lﬁers. coils, volume control i drop you a few (ines to say that | re.
In addition., you receive Printed Circult material including Printed CIrcult chassis, ceived my Edu-Kit, and was really amazed
speclal tube sockets. hardware and instructio nl vou aiso receive a usetul set of tools, a that such a bargain can be had at such
rofessional !Iec"lc soldering Iron, and a selt-powered Dynamlic Radio ang Electronics a low price. | have already started re.
ester. The ¢ u-Kit*’ alsy includes Code lnslructlons and the Progressi nairin€  radlos and phono, raDhI. y
In addition to F C c.-tyne Questions and Answers for Radio Amateur License training. friends were really surprised to see me
- wiil 2iso receive lessons for servicing with the Progressive Signal Tracer and the Progres~ et into the swing of It so Quickly. The
sive Signal lnjector, a High Fidelity Guide and a Quiz Book. You recelive Membership in rouble-shooting Tester that comes with
Radio-TV Club, Free Consultation Service, Certlllcate ot Merit and olscount Privileges, the Kit is really swell, and Nnds the
You recelve all parts. tools, Instructions, ‘etc. Everything is yours to ke trouble, it mere is any to be found.’*

= f UNCONDITIONAL MONEY-BACK GUARANTEE — — — 7
L__PRINTED CIRCUITRY | , ORDER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7

O Send *Edu-Kit" postpaid. | enclose full payment of $26.95.
1 Send "Edu-Kit" C.0.D. i will pay $26.95 plus postage.
O Rush me FREE descriptive literature concerning *‘Edu-Kit.”

————

At no increase In price, the *“‘Edu-Kit"
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector. a unique I
servicing instrument that can detect many
Radio and TV troubles. This revolutionary
new technique of radio construction s now
becoming popular in commercial radlo and
TV sets,

A Printed Circuit Is a special insulated
chassis on whlch has been deposited a con-
ducting material which takes the piace of
wiring. The various parts are merely plugged
in and soldered to terminals.

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

PROGRESSIVE ~“EDU-KITS" INC.
1186 Broadway, Dept.516NN, Hewiett, N, Y,

I

|

|

Address =
|

|

|

4

f——————— .
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00’'s OF BIG PAGES
CRAMMED WITH SAVINGS

aunsmu-nn:n: €o.|

Dept. RT, 1012 McGee $t., Kansas City 6, Mo. 5
o FREE 1964 B-A Catalog. .
Name TODAY

|
Address I FREE

State,

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:

UB-MIN. GENERATOR ....8.95 ln
VACUUM CHAMBER KIT..9.00 & 11.50

FOREST PRODUCTS, INC.

Dept. RT-44
Cambridge,

145 Portland Street
Massachusetts

ELECTRONIC GOV'T
SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY
ITEMS—Recelvers, Transmitters,
Microphones, Inverters, Power Sup-
plies, Meters, Phones, Antennas, in-
dicators, Filters, Transformers, Am-
plifiers, Headsets, Converters, Control
Boxes, Dynamotors, Test Equipment,
Motors, Blowers, Cable, Keyers,
Chokes, Handsets, Switches, etc., etc.

Send for FREE Catalog—Dept. 24.

FAIR RADIO SALES

2133 ELIDA RD. - Box 1105 - LIMA, OHIO

10

NOW —4 Models—150,000 |

Positive Feedback

write this, it is not known whether RADIO-
TV EXPERIMENTER scooped the other
{ electronics magazines or not. But you can
be sure we tried.

Sylvania and General Electric have realized
the gigantic buying power of the electronics
experimenter and hobbyist, and have come
up with some new ideas. Sylvania has a

Sylvania

brand new Photoconductive Kit which con-
tains three photoconductors, cell bracket, an
AC/DC relay, resistor and a 52-page book-
let on interesting circuits using these parts.
Priced at $9.95, the kit is available through
Sylvania distributors or direct from the fac-

EXPERIMENTER
ELECTRONICS,
-

General Electric

RADIO-TV EXPERIMENTER



A NEW WORLD OF 0PI

" . 2%

YOU WITH

LIER N, I

N.T.S. ALL-PHASE HOME TRAINING IN ELECTRONICS

on =

You ¢an install and maintain elec
tronic Circuitry in missiles and rockets

specialize in micro-waves, radar
and sonar.

You can succeed in TV-Radio Commu-
nications prepare for F.C.C.
License, service advanced satellites
for industry and detense.

The N.T.S. Master Course enables
you to do more, earn more in
ELECTRONICS-TELEVISION-RADIO

Yet N.T.S. Training costs no more
than other courses far less complete

There's a gcod reason why N.T.S. Master-Training opens a wide new
world of opportunity for you in Electronics, Television, Radio.

Everything you learn, from start to finish, can be applied directly to all
phases of the Electronics Industry.

As a result, the N.T.S.-Trained Techniclan can move ahead faster, in
any direction — from TV-Servicing to Radio Communications to Space-
Missile Electronics and Automation for industry and defense. You can
go wherever pay is highest and opportunity unlimited.

Electronic circuitry, for exampie, is one of science’s miracles that is
basic to the entire field of Electronics. It is used in satellites, com-
puters and space capsules as well as in today's television sets and
high fidelity equipment. N.T.S. shows you how to service and repair
electronic circuitry for all electronic applications.

YOU WORK ON MANY PRACTICAL JOB PROJECTS.
You build a short-wave, long-wave superhet receiver, plus a large-
screen television set from the ground up. N.T.S. tralning kits contain
all the parts you need, at no extra cost. (See box at right.) You also re-
ceive a professional Multitester to use during training and on the job.

ONE LOW TUITION. You need training reiated to all phases of Elec-
fronics. Industry demands it. Only N.T.S. provides it...in ONE Master
Course at ONE low tuftion.

RESIDENT TRAINING AT LOS ANGELES

If you wish to take your Electronics-TV-Radio training In our famous Resident
School in Los Angeles — the oldest and largest school of its kind in the world —
write for special Resident School catalog and information, or check coupon.

NATIONAL Geemes) SCHOOLS o

ri Q N
- ¥ WORLD-WIDE TRAINING SINCE 1905 m
%ﬁfﬁf-.\lllll 4000 So. Figueroa St., Los Angeles 37, Calif.

FEBRUARY, 1964

You can service and repair the elec.
tronic “brains’ of industry — com-
puters, data processing. and other
automation equipment.

You ¢an become a highly-paid TV.
Radio Technician, an electronics field
engineer, or sucgeed in your own
sales & service business.

YOU ENROLL BY MAIL AND SAVE MONEY. No salesmen means lower
costs for us, lower tuition for you.

START NOW. A whole new world of opportunity awaits the men with
Electronic Home-Training trom National Technical Schools — a recog-
nized leader in technical training for 58 years.

19 BIG KITS
YOURS TO KEEP
L ¢

_[acrua cesson | MAIL COUPON NOW FOR FREE
; 'BOOK AND ACTUAL LESSON!

NO OBLIGATION.
NO SALESMAN WiLL CALL

NATIONAL (& SCHOOLS i

WORLD-WIDE TRAINING SINCE 1905

National Technical Schools, Dept.RKK-14 I
4000 S. Figueroa St, Los Angeles 37, Calif. ’

’ Please Rush FREE Electrohics-TV-Radio **Opportunity’’
J Book and Actual Lesson. No Salesman Will Call.

J

’ Name Age. ,

§ |
Address ’

, City Zone State

[ICheck if interested ONLY in Resident Training at L.A.

‘ High school home study courses also offered. Check for free calalog.[:]

\—-—-—--m---—--—
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GIANT GROVE SALE!'! Positive Feedback

© 9 TRANSISTOR WALKIE-TALKIE (Famous Make) reg: Wwri i 3
$35.00 Incl: Leather Case, earphones, batteries. tory. Just WFItP to Sylyanla, Dgpt. PCK-10,
SPEEIAQU"?"“”I“’{'I ........ FECTERERe SALE $23.99 1025 Westminister Drive, Williamsport, Pa.
COMPLETE o oIkies 28 a0o%e  paik sas.39 | | and include SO¢ extra for postage and han-

® AUTO BURGLAR ALARM —Protect your car 24 hours a | dling.

day, Hooks up easily to all 6 & 12 volt cars..SALE $ 2.99 9 :
15-PC NOISE SUPPRESSOR KIT (Model SN-3) In- General Electric has come up with an

cludes Generator Noise Suppressor, Feed-thrus, “Experimenter Line” of 15 different types

e SALE $ 499 | | of electronic control devices that are avail-

GROUND PLANE ANTENNA SALE _(discontinued S . e

Fmdlel) Solid radials, accepts PL-259, all ssa‘:fé L able at their authorized distributors of elec-

T A T 1T TS S R P . 2 g = B

CB RADIO MOBILE HANDBOOK (Reg $2.95).SPECiaL $ .99 | | [rORic components. With each individually

REM:NGTON-RAND COMPUTOR CHASSIS (used, good packaged control device come schematic
diagrams for building suggested electronic
gadgets ranging from burglar alarms to slave

AT TN R R T S PP TR e SALE $ 1.49
4 TRANSISTOR P.P. AUDIO AMP w/schematic.SALE $ 3.99
MULTI-TAP TUBE TESTER TRANSFORMERS.SPECIAL $ .69

® 6V and 12V VIBRATOR TRANSFORMER (Sec. 285 photoflash circuits. Where necessary, hard-

@ 70 MA). .o E$1.49 | | ware items are included in the package. Next
* 8 ‘f." . OUTPUT TRANSFORKER (Matches .‘“‘ £ 5499 | | time you're at your local electronics parts
. TUSNER 254C DESK STAND MICROPHONE ($23. 52 P dealer, ask to see the General Electric *“Ex-

perimenter Line.”
ES$ 1.69 Bye-Bye Univac I. The world's first data

6CW4 NUVISTOR TUBES (Special deal: 3 for $4 79)

® 8 INCH SPEAKER & WALL BAFFLE.......... SALE $ 3.9 | | processing computer, Univac I, Serial No. 1,
® 4 INCH PM SPEAKER.,................ SPECIAL $ .79 complcted its last tabulation for the Bureau
® 5 INCH PM SPEAKER. ..........c00nun. SPECIAL § .99
of Census, U.S. Department of Commerce,

Check items wanted. Return ad or order with check .

or money order. Include postage. excess refunded. 50c and was formally presented to the Smith-

s¢rvice on orders under Ground Rjane untenna ] 5 - N ) .

R e U Exprals SO0 pasI ORI C 0/ D" { sonian Institution. Univac’s retirement took

® SEND POST CARD FOR LATEST CATALOG

GROVE ELECTRONIC SUPPLY COMPANY

4109 W. Belmont Ave. Chicago, 1il. 60641 |

AMAZING NEW

r“usrm-m-cou"

PICKS UP AN
THEPHONE COﬂVIIIA?IONl
NO CONNECTION TO TELEPHONE NECESSARY!
Simply place Super-Senutive” LISTEN-IN-COIL™ in
n(um'y of etephone Picks up voices on both ndes
I huly

] IICOID CONVI“A"IONI

Amasing “UISTEN.INCON™ con ’ -ul s 98
e RICORD antivs tolophens 1

® PLAY TRHEPHONE YNIU .ADIOI

hiw snv redie

v COmsOLIY

BACK GUARAN
Save COD vu lnd 10nd Chech, Cashor M O 10
Comoluduod Acoustics  Dept. 21, 1302 Washingion §1 Moboken N J

When Answering ! . Bureau of Census
Advertisements Say | . i
You Saw It In place 12'42 years after it first went into

Radio-TV Experimenter operation. Now, I for one, favor the idea
— of retiring the dusty bones of distant Phar-

SUPER SURPLUS SPECIALS aohs to deep recesses of museums, but Uni-

All items genuine unused government surplus, (or vac I still has a useful life. There are many
removed from unused equipment), all items sent . ¥
POSTPAID (unless noted otherwise) co]lgges thrqughout the land that teach pros

TUBES FILAMENT TRANSFORMER $2.95 | pective engineers all about computers and

0 X Sec- . . . .
BALS " Jiore (O it pefee ; Primary 110 “;',lt':'@so5°!°:f,’,‘,b.,ﬁf,, the like without having the likes of one on
6AQ5 ..40¢ 12AU7 ..45¢ 6.3 volts @ 2.75 amps. 2500 volts the campus to show the students, or give

o fustlation them the opportunity to work on one. Uni
646 ...55¢ ‘ e s . {
20 ASSORTED RESISTORS . 520 vOLT POWER SUPPLY $15.00 | om 2 pE Y " 3 1d
% W. to 2 W., many 5%. . DC outputs: 800 volts @ 350 ma. vac 1s not that ancient that students cou

395 volts @ 300 ma., 315 volts @ by using it. I wonder if the re-
50 ASSOKTED CONVENSERS 530 " @t posipd—r.g &, | mot learn by 8

g N. Y.) tirement of Univac I was nothing more than
__ieas, molded tubulars. B - 1 .
EXPERIMENTER'S DREAM CIRCUIT BREAKERS $1.00 a public relations man’s dream come true.
2.00 5 ampere. Ideal for car radios, TV The FCC Means Business. Late]y, there

over 100 valuable assorted setq, work bench, ham equipment, 3 .
arts. seems to be an increasing number of press

inimum postpaid orders $5.00. Orders under $5.00 please add 50¢. 3
Century Electronics P.0. Box 321 Hicksvllle, N, ¥, | releases from the FCC crossing my desk

12 RADIO-TV EXPERIMENTER
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DeVry Stands Behind Every Man It Trains

Count-down, blast-off, orbital communication! Back of every space-age
achievement is the magic of electronics. And back of most electronic
applications ~ in space, in the industrial plant, studio, or laboratory — is
the electronics technician. Thousands of technicians have been trained by

Chlicago = Toronto

O Check here if you are under 16 years of age.
Canadian residents: Write DeVry Tech of Canada, Ltd.

2083 970 Lawrence Avenue West. Toronto 19, Ontario

These Opportunity  DeVry Technical Institute since 1931 and back of each man stands the
Packed Fields school that has trained him. Yes, DeVry Tech backs him with continuing
Employment Service through the years of his career; DeVry backs him
Need YOU! with its practical Consultation Service, helping him solve technical prob-
lems he may meet, on his job, at any time. All this tops off DeVry’s prac-
S L tical traininf: at home in spare time, or full or part-time in DeVry’s
pace & Missile modern, well-equipped training centers in Chicago or Toronto. If you're
Electronics 17-55, find out all that DeVry has to offer you in the exciting field of
Television & Radio electronics.
Microwaves YOU'VE NOTHING TO LOSE, YOU'VE MUCH TO GAIN! MAIL COUPON NOW?
Automation Electronics e .
Radar
= DeVRY TECHNICAL INSTITUTE
Communications 4141 Belmont Ave., Chicago 41, lll., Dept. RTE-1-U
Computers Please give me your two free booklets, “Pocket Guide to Real Earn-
. ings” and “Electronics In Space Travel'’; aiso include details on how
Bmadcastmg to prepare for a career In Electronics. | am interested in the following
4 opportunity fields (check one or more):
Industrial Electronics Space & Missile Electronics Communications
Television and Radio Computers
] Microwaves Broadcasting
: E Radar E Industrial Efectronics
H Automation Electronics Electronic Conirol
A dited ber of National Home Study Council :
i Name Age
3 3 [
DeVry --.Tops in Electronics | Asress— A
: City Zone— State e
i
]
(]
t

FEBRUARY. 1964
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SCIENCE & MECHANICS / Handbook Division
505 Park Avenue / New York, N. Y. 10022
O Enclosed is $

Handbooks clrcled below. Each volume Is $1 (includes post-
age and handling). Please allow four weeks for delivery.

669 671

(3 Enclosed is $3. Enter my special 4 Issue subscription to

BOATCRAFT, starting with No. 669.

Name.

. Please send- me the S&M

(Please print)
Addres

669—BOATCRAFT
Contains a com-
plete knowledge
of boating—it is a
veritable how-to-
do almost every-
thing guide and
idea book, plus a
superior library-
reference source
of boating infor-
mation.

Haw m. Frasca Yo 2at) Tran: Frata!
o Saf Lke 2 Pred Pt 3 Ewune!

MLABGEL: oo i

ENGINE

671—ENGINE

HANDBOOK HANDBOOK
A ready reference el s
guide to operation e g AR ey

(o =R AT

and servicing of
various engine
types designed for
mechanically-
minded hobbyists.
Contains trouble-
shooting charts
and numerous re-
pairs suggestions.
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Positive Feedback

| listing names of CB’ers who are about to lose
 their licenses as well as $100. Almost to
| the man, each license is being lifted because
[ the CB license holder failed to respond to
official notices. I personally believe that if
reach licensee had answered all citations as
soon as they were received explaining that
they were sorry for what they did and will
not do it again, the FCC would be more
than happy to forget about the complaint.
However, if you fail to answer their letters
(even if you are innocent of the stated
charges) you can lose your license and $100
[to boot. So get on the ball when you get
| that complaint from the FCC if you want
to stay on the air.

One other interesting FCC item is the
repeated stand by the Commission on its
UHF policy. As it now stands, all TV sets
manufactured after April 30, 1964 must be
| capable of receiving all television broadcast
channels (VHF and UHF). The FCC means
business and the TV set manufacturers are
beginning to believe it.

And just in case you did not read our
cover blurb, the FCC is charging a fee for
CB and Amateur licenses. A detail story
[ is in this issue. Check the table of contents.
IWWVH Makes a Change. The National
Bureau of Standards’ station WWVH in
| Maui, Hawaii has eliminated the 34-minute
| silent VH period at 1900 UT daily. The
| silent period from 15 to 19 minutes past each
[ hour will be continued. WWVH can be
heard on 5, 10 and 15 ke. L2

UL

"'Stop saying ‘ain't’!

RADIO-TV EXPERIMENTER

LA
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ELECTRONIC SURPLUS BARGAINS

RCA 6032 IMAGE-CONVERTER TUBE
Combined with sultable op- .
tical s¥ystems, this 3-elec-
trode tube permits viewlng
of scene with infrared radia-
tion. Scene to be viewed s
imaged by optical objective
upen semi-transparent photo-
cathode. Spectral resp., S-1;
good reaponse up to about
1200A. Max, rating, ahso-
lute, grid #2, 20,000VDC or
peak AC. grid #1,2700VDC. $9.95 nnd.

NT-6 WILLARD
6-VOLT STORAGE
BATTERY
Rated 2.4 amp. hr.

Approx.” dlmensiom
3% L 1 1% w x
218” h.  Welight: 1
Ib. 3 oz (plastic

case) Dry- chnrngd

POTTER & BRUMFIELD RELAY
#8M5LS ‘DT

81
8.000 ohm 11/18”
dia. X 1 11/18”
llonL Approx. weight

oz. Hermetlcally
sealed. Standard 7-Pin minlature base.
$2.00

MINOR SWIiTCH

10-position, 3-pole  with
stopper coil and reset coil
6-12 volts D.C. off-notmal
non-bridging  wiper ap-
prox. dimensions: 4" long
x 4%” high x 1%” wide,
welght: 1 lb. $9.95

24 VOLT DC POWER SUPPLY
input: 115/440 volts A. C.
60 cycle, single phase.
Output: 24 volts D. C. at 25
amps tapped primary and
secondary 1o vary voltage
unit contains 0-30 voit D. C.
meter and 0-30 smp meter,
cireuit breaker, filtered. selenium type
rectifier approx. dim: 16" wide, 18" long
8% hlzh appnn wt.: 70 lbs.
PRICE . vuu v~ ....$49.50 each

OlL CAPACITORS
1 mfd. 25,000 V. DC Westinghouse In
terteen Type F1’ Style 1313854,
$39.95 eath
10 or more, $35.00 each.

GENERAL ELECTRIC FULL WAVE

BRIDGE GERMANIUM RECTIFIER
ol input 117 velt AC, out

put 115 volt DC at 10

amperes approximate di

mensions: x

7%” long weight: ‘,ﬁ

Ibs.
PRICE ......$9.95 each

TEST SCOPE—SYNCHROSCOPE—
PULSE ANALYZER

ID-59/APA-11. Late
production.  Modular
subassembly construc
tion. Video amplifier
is flat te 4 mec.
3BP1 presentation.
Test-scope  sawlooth
25-20,000 cy. llas all
normal test-scope
controls. As synchro-
scope and pulse analyzer, accebts Dositive
or negative puises. Video deluy eircuit
permits leading edge of pulse to be seen.
Calibrated-dial horizontal shift measures
pulse durations from 0.5 to 100 microsec-
onds. Sinewave-oscillator calibrater meas-
ures recurrence rates from 200 to 6000
pps accurate within 0.4.%. Bullt-in power
supply reauires 115v, 400 cy, 196 watts.
External 60 cy power supply may be made
to furnish plus 330 and—1300 vde and
6.3 vac. In excellent condition, with all
19 tubes, schematic with parts values.
parts-location plctures, operating Instrue
tions. theory explanation. and maintenance

charts. Shipping welght 60 lbs. Used.

good. Price each $19.50
RG 58A COAX CABLE

52 OHM, (00 ft. lengths .......... .$3.95

SAVE UP T0 90%

NICKEL CADMIUM BATTERY
1.2 VOLTS

Reehargeahle thousands of
times. Alkallne storage hattery
sintered-plate. Flat voltage
curve during discharge. \Will
hold charge for long perlod of
time. Migh dJischarge rate up
to 50 amps. Spill-proof. may
be used in any position. Ap
prox. 6- ampere- -hour capacity.
Dimensions: 67 high; 27 wide;
%" thick. Approx. wt.: 6 oz
Uses Dolasslum h)dmxlde (30% Electro-
lite). .$1.95

SIGMA EXTRA-SENSITIVE
PRECISION RELAY—SERIES 5

Extremely preclse, Tugged

> ™

DC general purpose sensi-
tive telay. Ralanced arma-
ture, single-pole, douhle-
throw, Sultahle for iide
range of adjustments. Di-
dimensions: 1% ”xl 5/18"x

111/18” high. Welght: 4% oz
5K-10,0005: 10,000 coil ohms.
Operates 1.0 ma DC sl bt 93205
5F-16,000-8: 16.000 coll ohms.
Operates 0.5, ma DC . ’ ...84.95

POWER TRANSFORMER
Qutput: 12. 24, 38 volts.
Input: 100 volts, 60 cycles,
single-phase. \Will handle
2% amps. Steel case 1s
hermetically sealed, 3%”x

23, "x4%”. Wt 3% ponsnzldéss

DIRECT-READING MAGNETIC
COMPASS

Full-floating card, compen-
sating magnets, and dial light
avail. In 8- or 12-v. bulb
j.uminous dial. Mfgd. by
Bendl‘( lloneerh 3% x 3%

3
58 50 pustnl‘id

LORAN RECEIVER AND INDICATOR.
MODEL DAS

110 volt, 60 cycle, single
phase, 1700 to 2000 ke
frequency range, 1 band,
4 channel, 5" screen,
used in good condition.
Price .$49.50 each

RADIO COMPASS RECEIVER
B5/ARNT Frequency 100 to 1750
KC Price ...
R5A/ARNT Price ...
loop LI°21 LM 1'rice . a5
Control Box C4/ARNT V'rice .
Indicator 181A l'mice......oovnennns

VARIAC TYPE V20
input 120 volt AC 50/60
cycles output range 0-140
volts. 20 amperes. 1
FRICH Joins: mpaa $37.50 each

TYPE AN/ARN-6
RADIO COMPASS
Receiver R/101/ARNN-6,
100-1750 ke, in 4 bands.

Excellent condmon
$34.50

Price
Loop AS313- M Excellent
Condition. I'rice ....$27.50
1ndicator ID91B/ARN-6
Excellent Condition.
Bri0e) o iemna  m $9
Mounts MT-273 or MT-274
Condition. I’rice Ea. ....
Control Box C-149A. I'rice .
MANUAL
Handhook of operating Instructions, gen-
eral installation adjustment plus 5 puages
of dlagrams and Schematics. 1'rice § 3.50

ANTENNA WIRE
A8 W 150 1. stranded copper on
windup reel complete.
PRICE ......... $2.95 ea.

12 FT, TELEPHONE

STRETCH CORD
3 conductor vure with JK-53
und u U31/ ug.
PR $1.49 ea.

FEBRUARY, 1964

SILICON RECTIFIERS
All rectiflers
list®d at ma
mum peak In
verse voltage ﬂ
ratings; approxi-
mate forward
voltage drop, 1.5

volts.

1N1446 .075 | ump. | 100 volts .50
IN1477 .075 | amp. | 200 volts .60
I1N1448 L0375 | amp. | 300 volts 75
1N1449 .07.» amp. | 400 volts .85
1N1450 5 amp. | 100 volts 1.00
IN1451 5 | amp. | 200 volts | 1.25
I1N1452 | 5 amp. | 200 volts 1.50
1N1453 5 | amp. | 400 volts 2.00
1N1454 25 | amp. | 100 volts 3.00
1N1455 25 amp. | 200 volts 3.50
1IN1456 25 | amp. | 300 volts 4.50
1N1458 35 amp. | 100 volts 3.50
IN1458 | 35 | amp. | 200 volts 4.00
ENO5I°T 50 amp. 50 volts 6.00
IN1462 60 amp. | 100 volts 7.00
1N1468 75 | amp. | 100 volts | 10.00
1N1467 75 | amp. | 300 volts | 11.00
IN 1468 75 | amp. | 300 voits 12.50
1INO5VT 150 | amp. [ 50 volts 16.50
IN1474 1 150 | amp. | 100 volts 17.00

Brand new, in original
packlng, was accessoTies.
Measures 10 to 30 dbm.
8700-9500 me.

$14.95

TS-102/AP RANGE CALIBRATOR
This crystal controlled
pulse Renerator produces
a square-topped, 50-volt
synchronizing pulse of .8
niicroseconds at a prf of
400. 800. 1600 or 2000
cps. and 8 triangular
marker pulse of 0.4 microseconds duration
at a prl corresponding to a pulse-echo
distance of 1300 ft. ‘The phase between
the marker and sync. pulses is continuous-
ly variable rmm —180 to +180 degrees.
PRICE <viasssicrssvgmogrnes $12.50 each

BCI335 2.CHANNEL FM TRANSCEIVER
30-39 mc. This unit
is complete with
18 tubes operating
from either 6 or 18

volts D¢ {Self-
contained power
supply). Crystal

control, sensitive
supreme circuilt,
Apbrox. dimensions
Approx. 24 ibs. Unit com-

11" x 10" x 6”.
Dlete with tubes, schematic diagram and

presetting instructions. Like new..$25.00

POWERSTAT TYPE 20
input 120 velt AC, 50/80
cyele outbut range 0-140
volts AC, 2 amperes.

I'RICE . $9.95 each

POWERSTAT TYPE 116
Input 120 volts. 50/60 cycle output range
0-140 \olls AC 7.5 amperes.
PRICE 45 : paemp sdmps dsoeds .$16.95 each

400-CYCLE FREQUENCY METER |IN
PORTABLE METAL

CASE
Range. 380-400 cps. 100-
130 VAC. Nine vibrating
reeds. Frequency incre-
ments of 5 cps. Frequency
accuracy Is 4+0.3% at
77° F. with sine wave
input. With test leads.
3%” x 3%” x 6”. Winslow Model 360
$12.50

- COAX CABLE RG39A/U

50 ft. roll complete with coax
fittings.

s T PRICE ...... o e = $2.49 ea,

All prices FOB Pasadena unless
atherwise noted. No COD’s

C&H SAI.ES CO.

2176 E. Colorado St., Pasadena, Calif,
MUrray 1-7393
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new Allen hex
screwdrlvers

fixed handle
SCREWDRIVERS

11 hex sizes:
050" to 4"

Precision formed,
alloy steel blades

Shockproof,
breakproof,
amber plastic
(UL) handles

detachable BLADES

XCELITE INC. » 64 BANK ST., ORCHARD PARK, N. Y.
Please send free literature N763.
name

Andriss
city

state & zone

————y

| high fidelity standards.

by Evebuiors

NE of the big problems with book re-

views in most magazines and news-
papers is that not enough space is made
available to review all the good books that
are published throughout the year. This
bookworm finds that the eclectronics books
seem to suffer most from lack of reviews.
Many good books are released and not re-
viewed immediately, hence they will never
more be reviewed. Not so in this column.
As one bookworm to another, you can ex-
pect the best of books to be reviewed in this
column no matter when they were published.
True, most of the books will be new ones,
but a few choice volumes will pop up from
time to time.

Audio. Two very good soft cover books
were published in 1962 by Acoustic Re-
search, Inc. They are Reproduction of
Sound by Edgar Villchur $2.00) now in its
second edition, and High Fidelity Systems
by Roy F. Allison ($1.00). Villchur’s mas-
terpiece begins with a lay description on the

B‘hex stz;s
/{ ” to b o ra—

Fit all “99" Series | 02 ] |
handles, t

Available singly —
as a set of six in Hich
free plastic pouch bRy
— or in roll kit | Iy S
with handle ¥

l (l”lg._‘"»

SC )l_f\*l)

v, {

theory of sound and how this ties in with
Then the author
takes you on a guided tour of sound repro-
ducing systems. You get a bookworm'’s eye
view of disc recording, pickups and pickup
arms, all amplifier types, loudspeakers and
enclosures. You even have an excursion into
negative feedback and the importance of

RADIO-TV EXPERIMENTER




What in the world is going on?

You're there when it happens...with just the touch of
the tuning knob on your Heathkit Shortwave Listener’s
Radio! Enjoy on-the-spot news and sporting events
from Tokyo, England, France, Germany, Moscow...
anywhere! Tune in fascinating amateur radio broad-
casts, or listen to your favorite programs on popular
AM stations! Take your pick! You know “‘what in the
world is going on™ with a Heathkit SWL radio!

Heathkit Shortwave Listener’'s Radio
...Fun to build, a top performer!

e Covers standard broadcast and 3 shortwave bands
—550 KC to 30 MC e Large, easy-to-read illuminated
slide-rule dial ¢ Complete controls for full operating
convenience e Built-in speaker and tuning “S” meter
e Simple circuit board construction for “beginner”
building.

IR GIREI . Al 2V DShSe. oaias St « Ramme - 3 w8 $39.95

SPECIFICATIONS —Frequency range: 550 k¢ to 30 mc in four bands.
Short wave, broadcast bands Clearly marked on dial. Controls: General
coverage tuning. Bandspread tuning. Antenna trimmer, Bandswitch. Noise
Limiter—ONJOFF, phone-Standby-CW switch, BFO control, Audio Gain,
AC-ON/OFF, Headphone jack, Q-multiplier input jack. Power requirements:
105-125 V 50460 cycles AC, 30 walts. Dimensions: 12%"W x 5%4"H x 8%4"D.

Heathkit All-Transistor Portable
Shortwave Receiver...Now Only $95
e Deluxe ten-transistor, six-diode circuit ¢ Covers
standard broadcast and shortwave bands—550 KC
1o 32 MC e Ceramic IF transfilters for fixed aligned

band pass e Telescoping 50" whip antenna—built-in
tuning meter ¢ Sturdy one-piece metal cabinet with

FEBRUARY, 1964

carrying handle e Operates anywhere with built-in
battery power supply.

Kit GC-1A. .18 lbs.. . Was $109.95. .Now. ... $95.00

SPECIFICATIONS ~IF Frequency: 455 kc. Frequency coverage: 550 ke
to 32 mc In 5 bands with calibrated bandspread scales (osciiiator tuning) for
80, 40, 20, 15 and 10 meter amateur bands and 11 meter Citizens band. Select-
tivity: 3 ke wide at 6 db down. Sensitivity: 10 uv broadcast band. 2 uv short
wave bands for 10 db signal-to-noise ratio. Output: 400 milliwatts max.
Battery life: up to 400 hours normai intermittent service using 8 standard size
‘C* cells. Dimensions: 6%4"H. x 12"W. x 10"D.

wonsmss  FREE 1364 HEATHKIT CATALOG |
See these and over 250 other exciting {
Heathkits available In easy-to-build kit {
form. Save 50% or more by doing the {
easy assembly yourseitl Send tfor your
frée catalog todayl !

-l

HEATIHKIT
by Dayalrorn

| 3R
| HEATH COMPANY I
I Dept. 19, Benton Harbor, Mich. 48023 I
| O Enclosed is § , plus postage. Please send i
| model (s) l
O Please send my Free 1964 Heathkit Catalog.

|
= Name. |
l Address e =
| ciy State Zip |
o ilisy sei =t d - i NNE G
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SCIENCE & MECHANICS / Handbook Divislon
505 Park Avenue / New York, N. Y. 10022

[J Enclosed is § . Please send me the S&M
Handbooks circled below. Each volume. is $1 (includes post.
age and handling). Please allow four weeks for delivery.

672 673
Name.
(Please print)
Addre
Zi
City. State (‘npdn

'‘BES

NEWSTAND

672—INVESTOR'S
GUIDE

A Handbook for
the individual in-
vestor — whether
new or experi-
enced, filled with
tips by the experts
on how to investi-
gate before you in-
vest. Studies of
various investing
methods.

673—SMALL
HOME PLANS

A selection of 10
varied plans for
homes of 1,800
sq. feet of finished
floor area or less—
within the means
of moderate-in-
come families.
Plans and specs
available from
over 20 architects.

PLars! | wonIaC Kass
Tk ARE AVAILARLE

o2 romm | 0L AL WOSSLS!

TPaasLLS + Al

e

18
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Bookmark

room environment. Villchur’s book is the
kind of reading material one should have be-
fore and after one buys a high fidelity
system.

Allison’s text on High Fideliry-Systems is
aimed at the more timid audiophile who is
apt to be a bit more flustered than others
once the chit-chat gets technical. It tells the

 hi-fi system owner how to hookup his com-

ponents, giving installation tips and a neat
little chapter titled “In Case of Difficulty.”
The low purchase price makes this soft
cover a real buy.

Both Reproduction of Sound and High
Fidelity Systems are available postpaid from
Acoustic  Research, Inc., 24 Thorndike
Street, Cambridge 41, Massachusetts.

For boys only. If you have a youngster
beginning to nose his way through books on
electropic subjects, there are two Rider pub-
lications he should be reading. Experimental
Electricity for Boys by Willard Doan
(33.45) and Experimental Electronics for
Young People by Harvey Pollack $3.45).

» experimental
electricity
for boys

experimental
electronics
for young people

In the Electricity hard cover volume, young-
sters between the ages of 12 to 16 are intro-
duced to the mysteries of magnetism and
electricity in a dramatic style yet with com-
plete accuracy. The Electronics hard cover
text is authored by one of America’s lead-

ing science high school teachers. In his
text, Mr. Pollack offers 49 experiments that
are highly organized and logically presented
to take the young experimenter from the
simple to the more difficult in easy steps.
The final group of experiments includes in-
structions for building an audio amplifier
and a two-transistor radio receiver.

If you can’t pick up a copy of these basic
books at your local book store, send a note

RADIO-TV EXPERIMENTER
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GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE-UP 4N

G SCIENCE BUY

T

AUTOMATICALLY SHOWS TIME, TIDES, POSI-
TION OF SUN, MOON, STARS

NEW SPILHAUS
SPACE CLOCK

19 DIFFERENT READ-
INGS AT A GLANCE

Startling stientific achievement, yet completely practical and
functional. Designed for the space age by world renowned sci-
entist, Dr. Athelstan Spilhaus, Dean of Technology. University of
Minnesota. Handsome Conversation piece—-constantly up-to-date
encyclopedia of the sky. The Spilhaus Space clock has beautiful
fruitwood case and 8 sky-blue dials. Blends with decor of any
home, office, club room, ¢lassroom. museum, display window,
hotel, etc. Large dial shows sun position, dally sun rise and set,
moon position, moon rise and set, phase of moon, low and high
tide. time, current stage of tide, day and month of year., current
positlon of stars in sky, time of star rise und star set, relation-
ships of sun, moon and stars, sidereal or star time. Left dial
shows local time. Right dial shows world time including major
U. 8. cities and Universal (Greenwich) time. Operates on house
current—requires °“1Y one simple setting for any geographic
location. Measures 16" high x 1112"” wide x 42" deep. Presen-
tation plagues available. Complete satlsfactlon guaranteed or
money refunded.

Stock No. 1201-HP

$150.00 Plus Fed. Excise Tax

NEW LOW-COST, LIGHT-WEIGHT VARI.VOLTMETER
PProvides complete variable brightness and speed control
in one small size, high wattuge unit. Made posslble by
new silicon-controiled rectifier. Makes present Hghting
equipment up to 1,000 watts and small AC-DC power
tools more flexible, versatile. lIdeal for home, workshop,
photographic, light industrial uses. Heavy duty plastic
body 3%” x6%” x2". 1% lbs. 68 cord.

X Stock No. 70,666-HP $19.95 Postpaid
accurate thermometer to +2% ; barometer
accurate to =+.25” and hsgrometer to

+5%. Foretells weather changes from 12 to 24 hours in advance.

Tiggrometer calibrated In percent Telative humldity. Exceilent for

teaching weather phenomena and meterolokical hobby work, Instrument

mounted on handsome wood-grained wall panel 15%” x 5%”. Meter
cuses heavily metallzed—combines beauty and protection. Dlals. in
etched aluminum, of high precision. Full instructions.

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

HOME WEATHER STATION

New ‘‘Weather Station’” is highly sensl-
tive to weather changes. Consistently

LARGE SIZE OPAQUE PROJECTO
1desl for photographers, this low-cost unit pro- -
jects 3% ft, sq. image at 6 ft.—7% ft. sq.
fmage at J2 ft. l’rojects photos. drawings,
sketches, clippings. any opaque copy up to 6”7 x
6" —larger pleces in sectlons. Lenses are 2 plano-
convex. 3% " dia. mounted tn 5%” barrel. I’ro-
fjector is 11%” high. 13%" wlde. 8" front to
back. pressed steel in black wrinkle finish, bake-
lite handle. Uses two 200 watt bulbs—not in-
cluded. Complete with side platform to hoid illustrations, & ft. elec.
cord, heat resist. plate glass mirror,

Stock No. 80,066-HP . . . TS ii......%42.00 Postpaid

NEW! STATIC ELECTRICITY GENERATOR
Sturdy, Improved Model

See a thrilling spark display as yet set off a min-
fature bolt of lightning. Absolutely safe. Sturdily
made—14" high. Turn the handle and twe 9" plas-
tic discs rotate in opposite directions. Metal brushes
pick up the static electricity, store it in the Leyden
jar condenser until discharged by the jumping spark.
24 page instruction booklet.

Order Stock No. 70,070-HP $12.95 Postpaid

Terrific Buy! American Madel
OPAQUE PROJE,C‘TOR

Projects illustrations up 314" and
enlarges them to 35” x 30" if screen is 6lh
ft. from projector; larger pictures If screen
is further away. NO film or nepatives needed.
Projects charts, diagrams, plctures, photos.
lettering in _full color or black-and.-white,

rates on 115 wvolt, A.C. ecurrent, 6-fL. ex-
tension cord and plug included. Operates on
60 watt bulb, not included. Size 12” x 8" x

4lg” wide. Welght 1 1b., 2 oz. Plastic case with built-ln handle.
Stock No. 70,199-HP. s $7.95 Postpaid

FEBRUARY, 1964

, STUDY or PROF

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

' Photographers! Adnzt your camera to this Scope for ex-
cellent Telephoto shots and fascinating photos of moon!

m‘, 60 TO 180 POWER! Famous
2 Lo

Mt. Palomar Type! An Unusual Buyl
> See the Rings of Saturn, the fascinating planet
Mars, huge craters on the Moon, phases of Venus.
E1untorlnl Mount with lock on both axes. Alum-
inized and overcoated 3” diameter high-speed
/10 mirror. Telescope equipped with a 80X
eyeplece and a mounted Har! . Optical
Finder Telescope Included. Hardwood. portable
tri FREE _wit Scope: Valuable STAR
> ARTyplus 272.page **HANDBOOK OF HEAV-
ENS'* plus **HOW TO USE YOUR TELESCOPE'' BOOK.
Stock No. 85,050-HP . . ... .. ...........: $29.95 Postpaid

225 Power

41,” Reflecting Telescope—up to
s ...$79.50 F.0.B,

Stock No. B5,105-HP

MINIATURE WATER PUMP
wonderful for experiments, miniature waterfalls, fountain®,
HO ¥age rallroad backdrops. ete. ny (258" x 1347)
electric motor and pump ideal for hobbylsts. labs, schools.
Pumps continuous flow of water at rate of one pint per
ut a 12" head. With 2 D Batteries in series will
— :\ pump to 24” high. Runs 48 hrs. on battery. Waorks in

V) either direction. Self-priming.
Stock No. 50,345-HP .. .$2.25 Postpaid

SCIENCE TREASURE CHESTS

Sclence Treasure Chest—Extra-powerful magnets,
polarizing filters, compass, one-way-mirror film,
prism, diffraction grating, and lots of other items
for hundreds of thrilling experiments, plus a Ten
Lens Kit for making telescopes, microscopes, ete.
Fult Instructions included.

Stock No. 70,342-HP . . . ...

SCIENCE TREASU
Stock No. 70,343-HP

‘FISH' WITH A MAGNET
Go Treasure Hunting On The Bottom

Great iden! Fascinating fun and sometimes tre- -
mendously profitable! Tie a line to our 5-1b. Magnet—
drop it overboard in bay, river, lake or ocean. Troll it
along the bottom—your “treasure’” haul can be out-
board motors, anchors, fishing tackle, all kinds of metal
valuables, 5-1b. Magnet ls war surplus—Alnico V Type
L Gov't Cost $60. Lifts over 150 lbs. on land—much greater
weights under water. Order now and try this new sport.

Stock No. 70,571-HP 5-1b. Magnet .. ...... .$12.50 Postpaid
Stock No. 70,570-HP 31/ ib. Lifts 40 1b: . .$8.75 Postpald
Stock No. 70,572-HP 7'}; Ib. Lifts 175 Ibs. .$18.75 Postpaid
Stock No. 85,152-HP 15 Ib. size lifts over 350 lbs. $33.60 FOB

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

T

......... ....$5.00 Postpaid

RE CHEST DELUXE
$10.00 Postpaid

et wlaly M
(I S

dollars.
Stock No. Diam. Mirror Thickness Price
70,003-HP 41" 7% $ 7.50 ppd.
70,004-HP 6" 17 11.95 ppd
70.005-HP :14 1% 19.50 ppd
70,006-1P 107 1347 30.75 | f.0.b.
70.007-HP 12%," 213" 59,95 { Barrington

SPELLBINDING EXPERIMENTS with
SILICON SOLAR CELL AND SUN BATTERY!

Experience endless fascination in converting sun-
light into electricity to power smatl motors, ampli-

fiers, etec. for scientlfic student projects.
Plastle case 1lg” x 113" X 16~ uces 3 to
.45 volts— 10-16 mllﬂanlp!. 24.page Handbook

gives full data on pat experiments. N

Stock No. 60.216-HP .%$2.25 Postpaid
Selenium Photocell. Lower power. lower price than
Silicon Cell. -

Stock No. 30,411-MP. . ......... $1.50 Postpaid
Solar Cell and Photocell Handbook, Fasclnating 112.
on Sillcon-Cell and Selenium projects, demonstra-
tions, ete. Explains photovoltale theory, performance. Gives Infrared
and ultra-viclet applications. Paperbound 87 x 9%, A

Stock No. 9230-MP. .. . . . . ....$2.00 Postpaid

MAIL COUPON for FREE CATALOG *

.
page Handhook

Completely New and Enlarged. 148 pages.
Nearly 4000 Bargains.

EDMUND SCIENTIFIC €O., Barrington, N. 1.
icase rush Free Glant Catalog-MP. l

|

|

|

| Name ...
|

)

Address

City. . Zone. .. State. ce.o v
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ARE YOU ENJOYING
THIS ISSUE OF

RADIO-TV
EXPERIMENTER?

Sure you are . . . and in that case, you won't want
to be without the issue that was published just
before the one you hold in your hands.

It's chock-full of the same kind of helpful and use-
ful information you'll enjoy reading—and keeping.

How to get a copy? Easy: fill out the coupon

below. But hurry: we've only a limited number of |

copies available. Once they are gone: that's it!

kd

SCIENCE & MECHANICS—Handbook Division
505 Park Avenue / New York, N. Y. 10022

Yes: Send me copies of RADIO-TV EXPER-
IMENTER—No. 659 at $1 each (includes postage
and handling).

NAME
(Please print)
ADDRESS
21P
cImy. STATE CODE

Nickel-Cadmium Batteries . .95¢ ea.
The Battery That's Used in
Guided Missiles Now Released

as Government Surplus

Ideal for photography, models, gearchlights, anywhere
a lightweight high capacity storage
battery is needed. Sintered-plate Nickel-
Cadmium, plastic-cased, alkaline stor-
age batteries designed for *NIKE' Mis-
sile and now surplus. A lifetime bat-
tery with no known limit of service
(over 5000 recharges on test without
loss of capacity). Other features: Vir-
tually indestructible, compact and
lightweight. withstands heavy shock
and vibration, fiat voltage curve dur-
ing discharge retains charge year or
more, high discharge rate up to 50
amps for this cell. No corrosive fumes
to harm clothing or equipment spill-
proo! construction, discharges In any
position, indefinite storage without de-
terioration, operates in temperatures
—60°F. to +200°F. Each cell is ap-
prox. 4 ampere hour capacity. Nomi-
nal voltage per cell is 1.25 volts. (A 6-volt battery
requires b cells.) Cell size 6" H. x 2”7 W. x % T,
Wi. 68 ozs. ea. Uses Potassium-Hydroxide (30% by
weight) electrolyte, Add only distilled water periodi-
cally. A fraction of Government cost.

Used cells As Rev'd from Govt. ............ § 95 ea.
Brand New cells. . ... L T T P 2.49 ea.
MOTOR STARTING CELLS
30 A.H. cells. Nickel-Cadmium, steel-cased, with %"
screw terminals for mom. current drains to 1000 amps.
Size 814” H. x 3" W. x 134¢" T. W1, approx. 3% lbs.

Permanently sealed. No filling necessary.

e $2.95 en.
IREWRBOINE) ab s b b wwa oo find ot . 85 o8 cosm 5.95 ea.
All cells guaranteed to your satisfaction or money re-
funded (less postage).

ESSE RADIO COMPANY, Dept. RT
42 W, South S¢., Indianapolis 25, Indiana, 46225

20
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to Hayden Book Co., 850 Third Avenue,
New York, N. Y. 10022. They publish the
Rider books.

Science and Hi-Fi Projects. If you are
the kind of bookworm that likes to build as
he learns, then these new soft cover books
published by Howard W. Sams & Co., Inc.
are just for you.

Hi-Fi Projects for the Hobbyist by Leon-
ard ‘Feldman ($2.50) is a “how to” text on
popular audio projects with heavy emphasis
on casy-to-make printed circuit boards.
I'wenty interesting and useful projects with
plans let you build projects such as phono
preamp, peak power indicator, speaker en-
closures, universal power supply and many
others.

‘ L fmacmorcs s A

‘ &B
Hi-Fi Projects = '%‘
| K

for the H Obb.ﬂ.sl

Science Projects in Electronics by Edward
M. Noll ($2.95) has a two-fold purpose: to
show basic electronic principles through
simple projects, and to help the reader to
develop practical construction and testing
skills. Like Rapio-TV EXPERIMENTER, all
the projects are designed around the use of
inexpensive and readily available parts.

Both of the above Sams’ publications are
available from electronic parts distrbutors
and bookstores or direct from the publisher
in Indianapolis 6, Indiana.

50¢ buy. Gerting Started in Electronics
is the title of a new book published by Allied
Radio aimed at both young and old in-
terested in a simple explanation of basic
electronics. Portions of the text provide in-
formation for the average non-technical
person on AM and FM radio, TV, VHF,
UHF, Citizens Band and Amateur Radio, kit
(Continued on page 124)
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master
higher

BROGRAMMED
riyheiatics I'ERRNING

oxclusive with Britannica & Schools

BASIC MATHEMATICS ¢ WHOLE NUMBERS AND NUMERALS « ALGEBRA | « ALGEBRA |l « PLANE
GEOMETRY ¢ SOLID GEOMETRY « THE LANGUAGE OF ALGEBRA TRIGONOMETRY o ANALYTIC
TRIGONOMETRY o INTRODUCTORY CALCULUS 1 & 11 « MANAGEMENT DECISION MAKING « VERBAL
PROBLEMS o INTRODUCTION TO SETS, INEQUALITIES AND FUNCTIONS » DESCRIPTIVE STATISTICS

These 14 courses—developed by a group of
skilled, carefully trained specialists in the
fields of home study and mathematics—
are offered by Britannica Schools in Pro-
grammed Learning format together with in-
dividualized, home-study guidance.

What is Programmed Learning? Considered
by many educators as the finest way to teach
mathematics that has been discovered,
Programmed Learning is the technique
used in teaching machines. Programmed
Learning course material is presented in
small, sequential segments, or ‘‘frames,"”
each containing 1) a single piece of infor-
mation closely related to the information
preceding it; 2) a question to test your
understanding of the information; and 3) a
masked, correct answer. When you are
ready to check your response to a frame,

RTV 3

For full,

FREE details on any
Britannica Schools
course in mathematics,

fill out and send us
the coupon today.
no obligation,

_____________ o e e e e e e oy

Britannica & Schools

14 East Jackson Boulevard
Chicago 4, Illinois

Please send me, full details on the course(s) | have checked.
| understand there is no obligation, and no salesman will call.
[0 Basic Mathematics
[ Algebra |

0O Solid Geometry
O Analytic Trigonometry
O Trigonometry

O Verbal Problems
and Functions

you simply move the mask. Thus, you pro-
ceed systematically through the course,
frame by frame, at the pace best suited
to yourself.

What is Britannica Schools? A division of
world-famous EncyclopaediaBritannica
family, Britannica Schools is the first new
approach to learning at home in 50 years,
because it is the first, and, to date, the only
home study institution that offers courses
utilizing Programmed Learning techniques.
As a Britannica Schools enrollee, you also
have your own, individual instructor who—
through phased examinations and corre-
spondence—reviews your progress, checks
your grasp and retention of sections of the
course material, and insures your complete
mastery of the subject.

NO OBLIGATION...
ACT TODAY

0 Whole Numbers and Numerals
O Algebra |l O Plane Geometry
O The Language of Algebra
O Introductory Calculus | & 11
0 Management Decision Making
O Introduction to Sets, Inequalities

O Descriptive Statistics

SOLD ONLY Name_ e _Age
THROUGH THE MAIL. Occupation. — —
Address L —
City Zone State
Bl i il e e i e e e e i el i s =i s e A
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SCIENCE & MECHANICS / Handbook Division
505 Park Avenue / New York, N. Y. 10022
[J.Enclosed is $____________ Please send me_________ [

issues of No. 677 KITCHEN & BATH IMPROVEMENTS at $1 each
Play As You Go

includes postage and handling)
Name__ With New Portable Radio-Phono
(Please print)

Designed with the teen-ager in mind, Chan-
nel Master has introduced a transistorized
city State Code radio and phonograph combination unit.

Address.

N
©

—_———————————————~~ | The radio section is a 6 transistor circuit

which has been designed to provide high
YOUR sensitivity with better-than-normal selectivity
Ifor a portable. The phonograph plays

45 rpm records and has the interesting fea-

ture of permitting the record to be played
while the unit is in any position, or even
while it is being carried. The mechanism
which accomplishes this trick includes a tone
arm which plays from underneath the record
(it contains a sapphire needle). Known as
the “Swing Along,” the unit is claimed to
have what the manufacturer calls “remark-

OVER 100 EXCITING NEW ably big audio.” The unit weighs 6 Ibs.,
1 E?“‘F‘_‘ﬁ“_!fﬂg?;‘ operates from four D batteries. Price:

o , $79.95. (Channel Master, Ellenville, N. Y.)

40-Watt De Luxe
Stereo Amplifier

The model SA-40K is a new 40-watt stereo
Idea book for craftsmen who want to re-do | amplifier which features a Wiiliamson cir-
or add to these two most expensive rooms | cuit. Designed to sell at a relatively low
in the house; economically and beautifully. | cost, the pCOple.at Merrell Elec.(roni.cs, have
Detailed how-to information on design, turned out a unit with the specifications and

izati ion and repair work. | external design of units selling for consider-
modernization, alteration p b Bhrore ey, Tie, Grggry .

22 RADIO-TV EXPERIMENTER



“VALUES" THAT DEFY ALL COMPETITION

Our TREMENDOUS BUYING POWER & PURCHASING EXPERIE
(in just a single item) to create a good DOLLAR BUY, resulting .in th

O

J.DDDDDDDGDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

D

IMMEDIATE DELIVERY . . . SCIENTIFIC LIGHT PACKING for safe delivery at minimum cos
check or meney order, odd extra for shipping, excess refunded with advantage 1o custamer.

NCE make it possible. We invest Thousands of Dollars
e AMAZING & EXCITING OFFERS that follow:

10% OFF & FREE GIFT - ON PURCHASE OF $10 OR OVER
MARKET SCOOP COLUMN
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) ACKPOT* double your maney
Gack If not completely satited
3—ASST. SI1Z0S IADIO OMS- 'l
$1S PANS drtlled & pla

‘1

S-VAIIAI&I couomsns
ot typos

1=5"" PM ml ’1
Alnieo T3 MAEDeS < i.covenne
1=4'" PM SPEAKER '1
Alnico =3 maguet

3 = SPEAKER CA
213" 10 37 epeeker, all purpose

l-:" PM SPEAKER !1
above cablnet or owbers . .
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TELEPHONE

BROOKS RADIO & TV CORP., 84 Vesey St., nest.E, New York 7, N. Yoo,
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AT LAST... An Indoor TV Antenna | NEW PRODUCTS

That Brings In Every Station
Sharp and Clear. ..

BEAUTIFUL
CONVENIENT
SAFE and

EFFICIENT

399_5

77 x 8” x 1”7 GALLO TWIN TV ANTENNA, Engineered for
Black and White, Color, VHF and UHF stations

One of the most remarkable indoor TV antennas ever
developed, the GALLO TWIN TV ANTENNA delivers
highest quality intense signais on both VHF and UHF
bands. Precision-engineered in the Gallo laboratories
to provide ideal reception in metropolitan areas — up
to 30 miles from stations. Only 77 x 9¥ x 1", easel
backed to stand on set or hang on wall like a picture
frame. No ugly “ears” protrude dangerously. Nothing
Spoils your room decor.

LOOK AT THESE ADVANTAGES

Strongest signals because it's factory-tuned and has
exclusive ‘“clarity control” that snaps in both pictures
and sound.

Non-directionai — receives stations equally well from
all directions.

Completely portable — ideal for apartment dwellers and |

second-set owners.
Rejects noise and interference because it is tuned to
accept TV signals, reject unwanted frequencies.

SEE WHAT USERS SAY

"Loaned TWIN to a friend; he won't give it back."
RSN, Sewickley, Pa. “OId set is now better than when
we purchased it 13 years ago.” BW, Brooklyn, N.Y
"Very decorative; my friends don't even know it's an
antenna until | tell them.” BPL, San Francisco. “Great
difference in picture. Send me another TWIN."” FNL,

Chicago. (Copies of letters on request.)

AT LEADING DEALERS, DEPT. STDRES.

Or send check or money order — you may charge your
TWIN on any credit card, too.

F'GaLLO ELECTRONICS CORPORATION, Dept, £11 |

GALLO ELECTRONICS CORPORATION, Dept. E

| 12 Potter Ave., New Rochelle, N.Y.

1
1

PRush me  GaLLO TwiN Tv anTENNAS @ |
l $9.95 each, post paid. | enclose check ( ) or |
i money order ( ). Please charge my Credit Card i
] E-4 — issued by — — ]
I name ot company l
which expires on __ ——— '
: date i
Name R —
: Address - :
1 City Zone State 1
My telephone numberis — =
| 1

ALL CREDIT CARDS HONORED, including Diners’ Club;
lAm. Express; Carte Blanche; Bell Telephone; Major Oil |
I Companies; Airlines; Playboy Club; National Credit Service,

etc. (You will be billed by National Credit Service for
lﬁur order.)
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is = 1 db 20-20,000 CPS. Outputs are ‘pro-
vided for 4, 8 and 16 ohms. The circuit
contains 8 tubes and 2 silicon rectifiers.
Price $49.95. (Merreil Electronics, Inc.,
519 Hendrix St., Brookiyn 7, N. Y .)

P
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b +

Veteran CB Manufacturer

Releases New Transceiver

Vocaline, one of the earliest CB manufactur-
ers, has developed a new transceiver, the
model ED-278 “Commaire.” The “Com-
maire” operates on any 8 channels in the
11-meter Citizens Band, but may also be
operated within the 10 meter Amateur band
(by licensed Amateur operators only). Out-
standing features of the unit include: pat-
ented high efficiency squelch circuit, new
design mike which removes unwanted back-
ground noises, two-tone grey cabinet, dual
conversion superheterodyne receiver, sen-
sitivity better than one-tenth of a microvolt
for 10 db S/N ratio, selectivity 6 db down
at = 2.5 kc/s, 3.2 watts output. Price:
$189.50. (The Vocaline Company of Amer-
ica, Old Saybrook, Conn.)

New Audiophile Cartridge
Features High Compliance
The “Mark IV” is a new version of Sono-
tone’s well known “Velocitone” series phono

cartridges. It offers high compliance of
15 x 10=* cm/dyne in all directions, clear
30 db separation in each channel and low
tracking force (1.5 to 3 grams for profes-
sional arms and 3 to 4 grams for chambers).

RADIO-TV EXPERIMENTER



ALITY

RAND NEW
TUBE SALE!

Low, LIW PRICES-- COMPARE

|
Mg,
[ % inusa,

*Manufacturers Suggested List Price \

ONE YEAR GUARANTEE

RAD-TEL WILL REPLACE ANY TU/BE THAT DOES
NOT GIVE EFFICIENT PERFORMANCE FOR
1 YEAR FROM DATE OF PURCHASE.

ONE DAY SERVICE

OVER 500 TYPES IN STOCK

ORDER TYPES NOT LISTED

Send For New Tube & Parts Catalog
o FREE! Send For Trauble Shooting Guide

TUBE SUBSTITUTION BOOK

@ Over 11000 direct tube
substitutes "
@ .Only all-inclusive directory of
‘glectron tube equivalents:
r USA electron tubes
Jbstitutes for foreign tubes
No Picture tubes, newer models
p 193 Picture tubes, older models
tignsistor replacements
Arthy-Navy, V.T. substitutes

25

v

= =™ . e Easy to work on
:ggmmg(n CHEATER CORD set while panel is off.
6 ., No. 154 29¥ ea. Lots of 3 25¢ ea.

TV, RADIO

&( RAn'TEl. TUBE cn. anp HIFI

GG 55 CHAMBERS STREEE, NEWARK, MEX. ERSEY 07105
.‘\“\ 1% (Rpust st accempany e e, e
\
[y

UL \‘\\\\\'2\:\&\1’:\s\tu homa 1)

A argers; balance LOD. Quders untsr $5:

Fast, Dependable ser;i:e-; Selling direct by mail for over 16 years

RAD-TEL Tube Co. Tohes s

3
Dept. RTV il
55 Chambers Street Postage $.
Newark, New Jersey 07105 Grand

Total $—

ENCLOSED IS $e . Please rush order.

SEND' ———TUBE SUBSTITUTION BOOK, No. 193 @ 1.25 EACH
. Cheater Cord 29¢ ea. Lots of 3 - 25¢ ea. #154

Orders under $5.00 - Add $1.00 handling charge - plus postage.

l {] Send FREE Tube .and Parts Catalog
e [Send FREE Trouble Shooting Guide
NAME

ADDRESS

f-—————————————————=—-

Qty. Type Price | Gty. Type Price| Qty. Type Price | Qty. Type Price
.. 0Z4 79 6AU8 .87 6K6 .63 |__12€¢US .S8
—1AX2 .62 | __BAVE .41 654 .52 [___12cy8 1.0
183 79 | —6aws .90 -6SATGT .99 12CX6 .54
——1DN5 5% __6AX4 .66 BSHT 1.02 |__1204 69
— 163 .79 | —6AXS 4| 657 .88 | ___12DE8 .83
13 .79 6BAS .50 -6SKTGT .95 .120Le .88
AK3 79| __6BCS 61 BSLTIGT .84 12006 1.04
1R5 7 .6BC8  1.04 6SN7 .65 | __.12D0S7 .84
—.185 75 __6BES .55 6SQ7GT .94 | 12DTS .76
— T4 T2 -6BFS .90 6T4 .99 12077 79
—1US .65 | ___6BF6 .44 6T8 a5 12078 .78
-—1X28B .82 .6BG6 1.70 sus .83 -12DwW8 .89
. 2AF4 .96 6BH8 .98 6VEGT .54 12026 .82
— JALS .46 6BJ6 .65 W4 .61 12ED5 .62
—3JAUS .54 6BJ7 79 6WE J1U | 12EGe .62
—-JAVE .42 6BK7 .85 6X4 .41 12EK6 .62
—3BCS .63 6BLY 1.09 6X8 .80 12€ELE .50
—3IBNG6 .75 6BNE .74 TA8 .68 12EZe .57
Jsus .78 €Bas 1.12 TAUT .65 _12F8 66
_3BY6 .58 | __eBQ7 1.00 TEYE .75 J12FA6 .79
3826 .56 6BUS .70 TY4 .69 12FM6 .50
3CB6 .56 6BX7 1.1 B8AUS .90 12FR8 .97
3Css .58 6BZ6 5% BAWSE .93 12FX8 .90
30Ga .85 6827 1.03 8BQas .60 12G6C6 1.06
JDK6 .60 -6C4 45 8CG7 .63 12)8 .84
.30Te .54 _6CB6 .55 BCM7 J0 12KS TS
_IGKS5 .99 _6CD6  1.51 BCNT .97 |—12L6 73
304 .63 _6CG7 .61 8CS7 .74 | ——125F7 .69
— 354 75| __sCaB .80 BEBB .94 12SK7GT .95
V4 .63 6CLB .79 8FQ7 .56 | _125L7 .80
4BQ7 101 6CM7 69| ___9CLs 79 | —12SN7 .67
4CS6 .61 6CN7 Jol_11ey? .75 12SQ7GT .91
_4DTe .55 .6CQ8 .92 1244 .60 |—12V7 .62
_4GME .60 -6CRE .60 J2ABS .60 |___12V6 .63
_SAM8 79 _6CS6 57 12AC8 35 12W8 T
—5ANS .90 6CS7T .69 12AD6 .57 |___12X4 .47

AFFILIATED WITH ANY
R TUBE COMPANY

-_12AE6

17ax4

—_5AT8 A 124E7 94 170Q6 1.06
—_5BK?7  .BS _6CY5 .70 12aF3 .73 18FWE .49
—-58Q7 1.01 6CY7 N 12aF6 .67 18FX6 .53
—58R8 .83 60A4 .68 12AJ6 .62 18FY6 .50
—.5CGs .81 6DES 61 12AL5 .47 19au4 .87
SCL8 .76 60G6 .62 12AL8 .95 | 19BG6 1.39
scQs 84| _.60J8 121 12aQ5 .60 19EA8 .79
_SEA8 .80 6DK6 .59 12aT6 .50 | 19T8 .85
SEVs .80 6DN6  1.55 12aT7 .76 | 21EX6 1.49
sJ6 .72 60G6  1.10 12AU6 81 |__25AX4 .70
5T8 .86 6075 .81 12AU7 .61 |___25C5 53
5U4 .60 6076 .53 12AVE .41 |__25CA5 .39
—3UB .84 6078 94| _12AV7 .82 |__25CD6 1.52
__5Ve 56 6EAS .79 12aX4 .67 |—.25CUs 1.11
—_SXs .82 6EBS .73 12aX7 .63 .25DN6 1.42
—.5Y3 .46 8EBB 94| ___12AY7 1.44 | _ 25EHS .55
—_6AB4 46| ._GEM5S .77 12A27 .86 | __25L6 57
—.6AC? .96 | —6EM7 .82 1284 68 | __25w4 .68
—_6AF4 1.01| __6EUE  .79|___128BD6 .50 | __32ET5 .55
——6AGS .70 | —.BEVS 5] ___12BES .53 | ___35C5 51
—_6AH4 81 6EWE 57| 128F6 .60 | __35L6 .60
——6AHM6  1.10 | ___6EYE 75| __12BH7 .77 I5Wa .42
. _BAKS 95 | —6FG7 .69 12BKS 1.00 _.3525 .60
——GALS .47 | —.6¥Vs .79 12BL6 .56 | 36AM3 .36
—_6AM8  7a _6GH8 .80 128Q6 1.16 | __5085 .69
——6AQ5 53 6GKS .61 A2BR7 .74 .50C5 53
——64S5 .60 6GK6 .79 128V7 .76 _S0EM5 .55
—BATE 49| __SGN8  34). _12BY7 7| _ sowe .81
BATS 86| BHE 58 128271 .86 7007 a7
5AU4 8% 83567 .51 12CNS .56 11723 .88
SAUS  S52)-—6J% n 12CR6 .67 | __807 s




when it's time to think of college

find out about

engineering at VISOE

Planning your education correctly now will
enhance your career later! That's wh you
should obtain all the facts about MSOR pro-
grams in Electrical and Mechanical Engineer-
ing and Technology.

Learn about courses leading tc 4-year Bache.
lor of Science and 2-year Associate in Applied
Science degrees. Find out about MSOE sche].
arships, financial aids, job placement oppor.
tunities, and other services. .

Assure yourself of a bright future in the ex.
citing field of space age engineering and tech-
nology. Write for your free “Career’ booklet
which will tell you about educational advan-
tages at MSOE.

| diamond needles

The “Mark IV” is a cerjmic cartridge and
has approved RIAA r €Shonse characteristics,
= ¥2 db from 20 t0 §00 CPS, = 2 db to
17,000 CPS with del erate roll-off to 20,000

CPS. The needle is ; -
rt :
may be flexed in a pirtually breakproof and

= %y direction without dam-
;lg:& lThix Mark /jy» is. available in two
els, the 9TAL_D77HCV with a pair of
with one diamo e
! "1 and one sapphire needle.
ls)lr)ﬁ:c \?TA;—(IJD}WHCV is $24.25, 9TAF-
IS $=U.05. (Sonotone Corp. Elmg-
ford, N. Y.) :/ o
!

De Luxe

Horn Tweet/




What in

e world is going on?

You're there when it happens. .. with just the touch of
the tuning knob on your Heathkit Shortwave Listener’s
Radio! Enjoy on-the-spot news and sporting events
from Tokyo, England, France, Germany, Moscow...
anywhere! Tune in fascinating amateur radio broad-
casts, or listen to your favorite programs on popular
AM stations' Take your pick! You Anow “what in the
world is going on™ with a Heathkit SWL radio!

Heathkit Shortwave Listener’s Radio
...Fun to build, a top performer!

o Covers standard broadcast and 3 shortwave bands
—550 KC to 30 MC e Large, easy-to-read illuminated
slide-rute dial » Complete controls for full operating
convenience e Built-in spcaker and tuning “"S™ meter
o Simple circuit board construction for “beginner”
building.

KitGROI.... 014 bs.........ocoivviivninn $39.95

SPECIFICATIONS —Frequency range: 550 ke to 30 mc in four bands.
Short wave, broadcast bands clearly marked on dial. Controls: General
coverage tuning. Bandspread tuning. Antenna trimmer. Bandswitch, Noise
Limiter—ON JOFF, phone-Standby-CW switch. BFO control, Audio Gain.
AC-ON/OFF, Headphone jack, O-multiplier input jack. Powei requirements:
105.125 V 50/60 cycles AC, 30 walts. Dimensions: 12%"W x 5%4"H x 8%4°D.

Heathkit All-Transistor Portable
Shortwave Receiver...Now Only $95
o Deluxe ten-transistor, six-diode circuit o Covers
standard broadcast and shortwave bands—550 KC
to 32 MC e Ceramic IF transfilters for fixed aligned

band pass e Telescoping 50" whip antenna—built-in
tuning meter o Sturdy one-piece metal cabinet with

FEBRUARY, 1964

carrying handie e Opetates anywhere with built-in.
battery power supply.

Kit GC-1A. .18 Ibs.. . Was $109.95. .Now . ... $95.00
Assembled GCW-14 ,.20 lbs. Was $193.50..........

SPECIFICATIONS—IF Frequency: 455 kc. Frequency coverage: 550 ke
10 32 mc In 5 bands with calibrated bandspread scales {oscillator tuning) for
80, 40, 20, t5 and 10 meter amateur bands and 11 meter citizens band. Select-
tivity: 3 kc wide at 6 db down. Sensitivity: 10 uv broadcast band, 2 uv short
wave bands for 10 db signal-to-noise ratio. Output: 400 milliwatts max,
Battery life: up to 400 hours normal intermittent service using 8 standard size
©C" cells. Dimensions: 6/4"H. x 12"W. x 10"D.

FREE 1964 HEATHKIT CATALOG |

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

easy assembly yourselt| Send for your
free catalog today! |
—
r———n
| HEATH COMPANY |
: Dept. 19, Benton Harbor, Mich. 49023 ]l
| O Enclosedis § , plus postage. Please send I
| model (s) |
| O Please send my Free 1964 Heathkit Catalog. |
I Name |
I |
| Address l
I ciy. state—_zip______ |
B sy e A DM s
17



SCIENCE & MECHANICS / Handbook Division
505 Park Ave'l,tue / New York, N. Y. 10022

D Enclosed i § . Please send me. the S&M
Handbooks| circled below. Each volume is $1 (includes post.
age and hgndling). Please zllow four weeks for delivery.

672 673
Name.
(Please print)
Address.
. Zip
City. State Code.

‘BEST

NEWSTAND

672—INVESTOR'S
GUIDE

A Handbook for
the individual in-
vestor — whether
new or experi-
enced, filled with
tips by the experts
gn how to investi-
gate before you in-
vest. Studies of

T CORAITE 4ine 200 Tew seey mrs s

NVESTOR’S

el ol

methods.

673—-SMALL
HOME PLANS

A selection of 10
varied plans for
homes of 1,800
sq. feet of finished
floor area or less— L
within the means ——

of moderate-in- ] T.’."l:‘...".:ﬁJ
come families. WLt e | 00 ALl WS
Plans and specs

available from
over 20 architects.

18

various investing ‘

room environment. Villchur’s book is the
kind of reading material one should have be-
fore and after one buys a high fidelity
system.

Allison’s text on High Fidelity Systems is
aimed at the more timid audiophile who is
apt to be a bit more flustered than others
once the chit-chat gets technical. It tells the
hi-fi system owner how to hookup his com-
ponents, giving installation tips and a neat
little chapter titled “In Case of Difficulty.”
The low purchase price makes this soft
cover a real buy.

Both Reproduction of Sound and High
Fidelity Systems are available postpaid from
Acoustic Research, Inc., 24 Thorndike
Street, Cambridge 41, Massachusetts.

For boys only. If you have a youngster
beginning to nose his way through books on
electronic subjects, there are two Rider pub-
lications he should be reading. Experimental
Electricity for Boys by Willard Doan
($3.45) and Experimental Electronics for
Young People by Harvey Pollack $3.45).

experimental
eleotronics
for young people

expérimentﬂ
_electricity

In the Electricity hard cover volume, young-
sters between the ages of 12 to 16 are intro-
duced to the mysteries of magnetism and
electricity in a dramatic style yet with com-
plete accuracy. The Electronics hard cover
text is authored by one of America’s lead-

ing science high school teachers. In his
text, Mr. Pollack offers 49 experiments that
are highly organized and logically presented
to take the young experimenter from the
simple to the more difficult in easy steps.
The final group of experiments includes in-
structions for building an audio amplifier
and a two-transistor radio receiver.

If you can’t pick up a copy of these basic
books at yout local book store, send a note

RADIO-TV EXPERIMENTER



Heathkit High Fidelity Color TV For As Low As $349

Enjoy The Beauty Of Color TV with the
added fun and satisfaction of a Heathkit! Order yours
now!

25 hours of retaxing fun! That’s all! And you've built
the new Heathkit High Fidelity 21" Color TV with the
finest color circuitry, components, and performance
possible today. Goes together quickly, easily. No
special skills or knowledge required! And you enjoy
quality features and “true-to-life’’ color pictures com:
parable to units costing $600 or more!

Compare These Heathkit Features With
Others! 27 tube, 8-diode circuit with optional
UHF o High definition RCA 70° 21" color tube with
anti-glare, bonded-face safety glass « Degaussing coil
& built-in dot generator for perfect picture adjust-
ments o Automatic Color Control » Gated Automatic
Gain Control for peak performance e 24,000 volt
regulated picture power ¢ Hi-Fi sound with outputs
for speaker and hi-fi amp e Deluxe Nuvistor tuner
with **push-to-tune” fine tuning for individual chan-
nels o 3-Stage high gain video I.F. ¢ Line thermistor
for longer tube life and thermal circuit breaker for
component protection e All critical circuits factory
built & tested ¢ Can be custom mounted (requires
GRA-53-3 mounting kit) or installed in handsome
walnut finish hardboard cabinet » One year warranty
on picture tube, 90 days on parts.

Learn Color TV Theory—Save on Mainte-
nance Costs! The Heathkit instruction manual
contains circuit diagrams, alignment, and theory sec-
tions sO you can easily make necessary adjustments
with confidence.

FEBRUARY, 1964

Kit GR-53, chassis & tubes, 118 Ibs. .. . .... 3349.00
GRA-53-1, walnut hardboard cabinet, 70 Ibs. . . . $49.00
GRA-53-3, custom mounting kit, 10 lbs. .. ..... $4.00
GRA-53-2, UHF Converter, 31bs............. $20.00

FREE 1964 HEATHKIT CATALOG

r
| |
| 1 Gives full description and specifica- |
| ’ tions of Color TV, plus over 250 others |
I - in Test, Amateur Radio, Hi-Fi, Marine, |
(e
| |
L 1

Educational flelds! Send for your Free
copy now!

= g EATHEIT
——— by Dayatrom. L F T g
HEATH COMPANY
Dept. 19, Benton Harbor, Mich. 49023

O Enclosedis § , plus shipping. Please send

Name___

Address .

_Zip__

r q
| I
| |
! I
1 |
| model(s)____ |
| O Please send my Free 1964 Heathkit Catalog. }
| |
| I
| I
| I
[ |
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A special
subscription to

EXPERIMENTER

brings you more

make-it-yourself
projects

1 Year Subscription—$4.50

(6 Big Issues)

EACH ISSUE INCLUDES LATEST EDITION
OF WHITE’S RADIO LOG

SCIENCE & MECHANICS/Handbook Division
505 PARK AVENUE, NEW YORK, N.Y. 10022

Please enter my special 6 issue subscription to RADIO.-TV
EXPERIMENTER

{1 | enclose $4.50 [J Bitl me later

NAME__
(Please print)
ADDRESS___
CITY —_ STATE ZIP CODE—__

SUBSCRIBE WITH CONFIDENCE
AT YOUR DOOR

(T

1 Do 10g-00reod wun Coneeil Bagerivy of Wigsrne Suimcrp
R Tt

SUBSCRIPTION AGENCY
EXPIRE

\

JOHN DOE B

I vond o Wareonae ued [ Cretn Purmmms

Subscription agency members of Cen-
tral Registry have deposited a BOND
with CR to guarantee delivery of orders
to publishers. When their representa-
tives call at your home, their creden-
tials are your assurance of dependable
service and continuing reading enjoy-
ment.

CENTRAL REGISTRY

of Magazine Subscription Solicitors

(Sponsored by Magazine Publishers Assn., Inc.)

444 Madison Ave., New York 22, N. Y.
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Expander-Compressor
For Hi-Fi Music-System
The Knight model KN-777 is a device which

{ has been designed to come to the aid of

hi-fi music enthusiasts. The unit restores the
realistic quality to disc and tape recordings
and FM broadcasts. The unit automatically
increases the dynamic range (ratio between
loudest and softest sounds) of program
material which has been compressed by
record and tape manufacturers. There is no

change in frequency response, low and aver-
age-level passages are not altered. A switch
permits the process to be reversed, compress-
ing the high levels for use with background

| music. The KN-777 is quickly connected

between the program source and the ampli-
fier, it requires no power supply, and can be
used with any amplifier providing a 4 or 16
ohm output. For stereo, only one unit is

| required, it provides up to 8 db of expansion
| per channel, up to 15 db compression per

channel without distortion. The KN-777
weighs only 3 lbs. Price: $49.95. (Allied
Radio, 100 North Western Ave., Chicago,
11l. 60680)

{ UHF-TV Converter Combines

Preamplification And Style

The “Ultra-Vista™ is the first (and only)
UHF-TV converter to be manufactured with

RADIO-TV EXPERIMENTER



All Purpose SHOP TACHOMETER

MEASURES 0-15,000
RPM IN 3 RANGES

Use it to measure speeds on:
® TAPE RECORDERS ® LATHES ® CUTTING
TOOLS ® KART ENGINES @ MODEL PLANE
ENGINES @ HIGH SPEED DRILLS ® APPLI-
ANCE MOTORS @ PULLEY BELTS ® AUTO
ENGINES ® MANY OTHER USES

Complete kit and instructions

make it easy to assemble en-

tire kit in less than two hours
using only hand tools.

SCIENCE and MECHANICS, Kit Division

Dept. 876, 505 Park Avenuve, New York 22, N. Y,
Add §0% for Canadian and Foreign orders.

Enclosed is $16.95. Please send me your complete kit and
plans for assembling the S&M all purpose tachometer. |
understand that if 1 am not completeiy satisfied, | may
return the kit within 10 days for a complete refund.

adl 4 . -

Orilli Speed Lathe Cutti Speed:
g/ ORoCCs MRS KOS D I NAME ......... 06000000000 30990000 csecesvonen
Here is a real surplus scoop that we're anxious to share with you. |
The components of this kit if purchased individually cost over $50.00. |
|

(=

ADDRESS .v.viveeerecsersorosorcecconrccnnnons

Yet because of a surplus windfall we’re able to send it complete to

you postpaid for only $16.95. Once more this tachometer is guaran-

teed to outperform any $50 tachometer available today or your money
will be refunded.
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—Buying a New or Used Car? WRITE y
h Protect Yourself | wow'rer M€ G E E S

with a Cheeklist || 21964 CATAL O G
Mat&e sure you know w.hat 1001 BARGA'NS |N

you're getting—and what

ou’ i a SPEAKERS—PARTS—TUBES—HIGH FIDELITY
Seals, boeat down lantipeal | COMPONENTS—RECORD CHANGERS—
equipment costs, new and TAPE RECORDERS—KITS—

used car charges and financ- _____E_VER_Y_T_I—_HE@_EJ_EEC_TR_OEIES__

ing terms with the Car Buy- [ McGEE RADIO CO.

) : 1907 McGee St.
er’s Checklist. A packet of | Kansas City 8, Missouri

|

, |

8 four-page, money-saving {1 SEND 1964 McGEE CATALOG 1
|

|

Checklists for $1.00. NAME
Order No. 406

SCIENCE AND MECHANICS, Craftprint Division |
505 Park Avenus, New York 22, N. Y. 2 | LCITY......

Imported Stiletto Knife | New Jet Engme Burns Gasolme

OPENS WITH FLICK OF FINGERS and
LOCKSJ:TO -

Prevents

blade from
snapping shut when In use. Push but-
ton release. Convenient pocket slze

Powerful continual thrust for models

experiments, thrills! Operates itself

b;
or dJdrives modei car, boat, plane, etc. Lowen Priced K.-

yet rugged. Fine quality, polished nickel-steel razor-sharp bilade. gine. Ram jet pr|nc‘ple No mo\ln;z parts asy starting.
PIERCES METAL. Narrow, tapered sllleuu blade with thick rigid on regular gas. About 8" ng.  Use two lor double 31
hwskbonc rorlhcu‘\:y ({lulyb;lsvh (l‘»‘ll . ‘tdoor "I}Ifl‘ foor sportsmen power, (2 for $2.75) c:mplne. each
pochemereanclssiCaylonablsthandlcH S atey el JOHNSON SMITH & CO. Dept. 405 Detroit 7, Mich.
JOHNSON SMITH & Co Dept. 405, Detroit 7., Mich, 32 50 t - 2
S 00 Powerful Electric Generator
BIG w Cost U. $. Gov't $20.00!
Generates Up To 100 Volits. — ——
Speclxl :Jn to bqt;v'\ev.f;temelect“cl"t{ ‘..’
o ring bells, light up lights, S )
PIERCES Aol vl battery, deliver A
terrific electrical shock as <« !} L
M!'Al joke, many electrical ex- >

specially welghted & lalaneed polnt zeroes right into bull's eye wi periments,  classroom uses, etc. =~ Hand
lopt " Foaltive. accuracyl’ Deep. penetrationt  Easy thlowing] crank or gear wheel drive. ‘Made by jemis

Hara hitting! Excellent for hunting game, self-defense, fun. Cutlery ing_electrical companles. Powerful ainlco

steel, double edge. Big 10" lonk. Leather handie. You must be magmets (alone worth more than total

delighted or your money back. Price Postpaid $1.00. Matched set: cost). Rendy for use. Postpaid s3 95

2 for $1.85; 3 for $2.65. Leather sheath SOc¢. Professional Knife

JOHNSON SMITH & CO

Throwlng Book 25¢.
Detroit 7, Mich. Dept. 405 Detroit 7. Mich,

JOHNSON SMITH & CO. Dept. 405
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Enjoy the Savings and

Pleasure of
Building Your Own:

Precision Decade
Resistance Box

Designed so the electronic experimenter can get
any value of resistance at 1% accuracy. Made
of precision components, this decade resistant

box offers such advantages as:

Speed . ., . Fast finger-tip switching action provides any
resistance value from 1 ohm to 1,111,110 ohms within
seconds.

Accuracy . . . Add or subtract as little as 1 ohm in critical

circuits with 19, accuracy.

Convenience . .

. No knobs to fiddie with when changing

from range-to-range. Carrlmg handle can be set to hold

the box at an easy to wor
visibility.

Quick Assembly . .
required to assemble
2 hours,

angle and efficient bench-top

. Ordinary hand toojs are all that's
this precision instrument in less than

This S&M Decade Resistance Box kit carries an
unconditional guarantee of performance and ac-
curacy. If for any reason you are unsatisfied with
the performance, it may be returned within 10

days and your money will be refunded.

e,
| SCIENCE AND MECHANICS, Kits Division o
| 505 Park Avenue, New York 22, New Yark
Add 10% for Canadian and Foreign orders.
| Please send me............ .. Complete Kits and plans for
assembling the S&M Decade Resistunce Box @ $24.95 each.
| I understand that if 1 am not completely satistied I may
return the kit within 10 days for a complete refund.

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

| Check or money or- [ Send Decade Resistance Kit
er enclosed, ship post- C.0.D. | will pay $24.95 plus
paid. postage and C.0.D. charges.
I NG, ... -coapes s olslmd B s ¥ nalgs N WA &b i d b
{please print)
s 231 e SR R AR RN PR P SRR T A
(G 1/ . st e I e Zones 4 »arStates s we ms ssin

Q Decade Resistance Box is also available fully. assem-
d and tested at $29.95.

|
|
s A R R B

NEW PRODUCTS

a built-in stage of RF preamplification to
help TV signals override “snow.” The
“Ultra-Vista” is designed to be a welcome
addition to the decor of a room, with its
modern, low-silhouette cabinet. The circuit
of the *“Ultra-Vista” contains a frame-grid
tube (6DL4/EC88), a Nuvistor (A15300),
a diode (K3D), and a transistor (PADT-28)
arranged for low-noise and high-gain. The
noise figure is not more than 14 db, with the
gain at least 10 db. Its input and output
impedances are 300 ohms with a VSWR of
1.5:1 maximum. The “Ultra-Vista” con-
sumes 10 watts at 117 volts AC. Price:
$49.95. (Jerrold Electronics Corp., 15th &
Lehigh Ave., Philadelphia 32, Pa.)

Auto/Professiunal
Hi-Fi Turntable

The new United Audio Dual 1009 is a turn-
table with a dynamically balanced tonearm
which can track and trip below Y2 gram,
making it suitable for use with very high
compliance cartridges. The tonearm has
virtually frictionless pivots and ball bearings
and can be precision balanced by means of
a fine-thread counterweight. The high torque
motor maintains a speed accuracy within
one-tenth of 1%, cven with line voltage

variations of 10%. The Dual 1009 has a
variable speed control (6% variation) and
has a built in switch which turns off the
amplifier after play. Other features include:
4 speeds, 7 Ib. non-ferrous turntable, inter-
changeable single play and changer spindles,
continuous repeat, neutral gear, and slide
switch controls. Specs for rumble, wow and
flutter are claimed to match or surpass
all professional caliber turntables. Price:
$94.75. (United Audio, 12 West 18th St.,
New York, N. Y. 100]1) n

(Continued on page 126)
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AGENTS WANTED

I'LL Send You full-size famous Blair
home products for Free Trial, to help you
make more money, spare time or full time.
Show friends, nelghbors, take easy big
orders, make generous profits. Write
Blair, Dept. 521-AB, Lynchburg, Va.

AUTOMATIC Bed Warmer you sleep
on, not under. Beats electric blankets 10
ways. Generous profits. Patented Products,
A-14, Danville, Ohjo.

CHROME-Plating Equipment and Sup-
plies; All other finishes. Home workshop
and industrial sizes. Complete setups for
bumpers, with technical assistance at your
plant. Industrial portable platers as low
as $100.00. Send $1.00 (refundable) for
equipment guide, formulas, operating data,
catalog: HBS Equipment Division 84, 3445
Union Pacific Ave., Los Angeles 23, Calif.

START your own Business. Free Detalls.
D. Pastam Co., P.O. Box 156, Levittown,
Pennsylvania.

AUTHOR'S SERVICE

WANTED: Short stories, books, articles,
plays of all descriptions for sale to
publishers, producers. Free Literature!
Literary Agent Mead, Dept. 33A, 915
Broadway, New York City 10.

LEARN Landscaping and growing of
plants. Latest information on propaga-
tion, soll testing, plant growth regulators,
garden design and color. Many money-
making opportunities. Free booklet. Life-
time Career Schools, Dept. SAC-14, 11826
San Vicente Blvd., Los Angeles 49, Calif.

PUBLISH your book! Join our successful
authors; publicity advertising promotion,
beautiful books. All subjects jnvited. Send
for fre¢ manuscript report and detalled
booklet. Carlton Press. Dept. SMH, 84
Fifth Avenue, New York 11.

AUTO PARTS & ACCESSORIES

TRANSISTOR Ignition Coil—Instruc-
tions. Speclal $8.50. Anderson Engineer-
ing, Wrentham, Mass.

BATTERIES, GENERATORS

REBUILD Batterles! Complete Manual
$3.00. C.O.D. Accepted. Bayer Publica-
tions, 938AK, Betty Avenue. Neenah, Wis.

BUSINESS OPPORTUNITIES

INVEBTIGATE Accldents. Earn $750.00
to $1,000 monthly. Men urgently needed.
Car furnished. Business expenses pald. No
selling. No college education necessary.
Pick own job location. Investigate full
time. Or earn $6.44 hour spare time. Write
for Free Literature. No obligation.
Universal CMH-2, 6801 Hillcrest, Dallas
5, Texas.

VENDING Machines—No selling. Oper-
ate a route of coln machines and earn
amazing profits. 32-page catalog Free!
Parkway Machine Corporation, Dept. 41,
715 Ensor St., Baltimore, Md., 21202.

1 Made $40,000.00 Year by Mailorder.
Helped others make money! Start with
$10.00—Free Proof. Torrey, Box 3566-T,
Oklahoma City 6, Okla.

MAKE Mall Order pay. Get ‘“How To
write a Classified Ad That Pulls.'” This
handbook tells how, with examples: In-
cludes certificate worth $2.00 toward clas-
sified ad In S & M. Send $1.00 to C. D.
Wilson, Science & Mechanics, 505 Park
Ave., New York, N. Y., 10022.

BUY IT WHOLESALE

DEALERS Cost—all 1963 Cars—$1.00,
Petros, 5404-S South Mozart. Chicago 22.

DRUG Sundries, Vitamins, Wholesale
catalog 10¢. SM Tretts Co., Box 186,
Buffalo 1, N. Y.

CAMERA & PHOTO SUPPLIES

THINGS Japanese—{rom Cameras to
General Merchandise. Any inquiries an-
swered. Catalog, Information and price-
list $1.00. Tomlo Ueno, 538 Shibamatacho,
Katushikaku, Tokyo, Japan.

BUILD your own supersensitive light
meter. Use newest cadmium sulfide light
cell, shows ASA speeds .3 to 25,000, F stops
.7 to 80 measures accurately moonlight to
bright sunlight. Send $19.95 to Kit Divi-
sion, Science & Mechanics. 505 Park Ave.,
New York, N. Y., 10022,

CHEMICALS & APPARATUS

PYROTECHNICS Manual contains for-
mulas for Flares, Explosives and *'Stars,’*
$1.00. Kel-Tec Laboratory, Box 804,
Burlington, Vermont.

LEARN Flower Arrangement & Floris-
try. Start your own business. part or full
time. Many good paying positions open.
Earn while learning. A Lifetime Career’s
home study course. Send for Free Booklet.
National Floral Institute, Studio SAC-14,
11826 San Vicente Blvd.. Los Angeles 49,
California.

MAIL Order Pays Big! Tested, proven,
home moneymaking opportunity! Every-
thing furnished. Mann, 266-DG, Hillsdale,
New Jersey.

MAIL Baby Catalogs Imprinted with
your address to New Mothers for Big
Profits! Catalog 25¢. Volz, SM10, Ypsi-
lanti, Michigan.

FEBRUARY, 1964

COINS, CURRENCY & TOKENS

TRUNKFUL 25,000 Indian-Lincoln cents
mixed (from the 1920's & older). Will
pack ‘‘Grab-Bag’* style. 400 mixed—
$25.00 Sample bag of 20—$2.00. Mrs.
Fischer, Box 5490, Sherman Oaks 111,
California.

UNCIRCULATED 1835 Pony Express
Silver Commemorative Medal $1.00. Coin
Lists Free. Sayers, 1000 Unaka, Johnson
City, Tennessee.

10 DIFFERENT Indlan Cents or V
Nickels plus Bargaln List $2.50. Rettew,
§618 Pico Blvd., Los Angeles 19, Calif.

T PLACE

For information on Classified ads—to be included in our next RADIO-TV EXPERIMENTER
HANDBOOK and other Handbooks—write C. D. Wilson, Mgr., Classified Advertising,
SCIENCE & MECHANICS HANDBOOK DEPT., 595 Park Ave., New York, N. Y. 10022

EARTHWORMS I

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

EDUCATION & INSTRUCTION

USED Courses, Books. List 10¢. Smith's,
124 Marlborough, Salem, Mass.

OIL Color Photographs at Home. Good
spare-time income, interesting hobby.
New, easy method qualifies you for imme-
diate earnings. Write for Free Booklet,
‘“Magic of Photo Coloring.”” Hamlilton
Studios, Box 39, Dept. T-14, Claymont.
Delaware.

USED Correspondence School Courses.
Educationa! Material. Some Free. Large
Listing 25¢. Amity, P.O. Box 2471, De-
troit, Mich., 48231.

1001 How-To-1deas—Loaded with practi-
cal, money-saving tips for do-it-yourself-
ers. Kinks cover home maintenance, car
servicing, boating, outdoor sports, elec-
tronics, etc. A new quarterly Handbook
#637. Send $1.00 to Sclence & Mechanics,
Handbook Div., 505 Park Ave., New York,
New York, 22.

ELECTRICAL EQUIPMENT & SUPPLIES

BUILD a high precision all purpose
tachometer. 3 ranges. Measures speeds on
tape recorders, lathes, cutting tools, auto
engines, many more uses. Only $16.95. Kit
Division, Science & Mechanics, 505 Park
Ave., New York, N. Y,, 10022.

EMPLOYMENT INFORMATION

OVERSEAS Jobs. List $2.00. Universal,
P. O. Box 643, Kenosha, Wisc. 53141.

FLORIDA LAND

FLORIDA Water Wonderland: Home-
sites, Cottagesites, Mobilsites. Established
area. $390.00 Full Price, $5.00 Month.
Swimming, Fishing, Boating, Hunting,
Golfing. Write Lake Weir 80, Silver
Springs, Florida. Ad 6-1070-(F-O).

FOR INVENTORS

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

INVENTIONS needed immediately for
manufacturers. For additlonal informa-
tion write Kessler Corporation, C-70FI,
Fremont, Ohio.

HELP WANTED

$23.00 WEEKLY/ for wearing lovely
dresses supplied to you by us as extra
rewards. Just show Fashion Frocks to
friends In spare time. No Investment.
canvassing, experience necessary. Fashion
Fsros:zks, Dept. P-16001, Cincinnati, Ohlo,
45202,

31



HOME WORKSHOP SUPPLIES

OPTICAL GOODS

SALESMEN—DISTRIBUTORS

FREE. New Catalog, 2447 Plans., Pat-
terns. World's greatest selection things
to do, make. Fun. Profit. Craftplans,
18250-H, Harwood, Homewood, Ill.

CUSTOM Telescopes. Lens, Tripods,
Equatorials, Magnifiers, and Accessories,
UPCO, Sunbury, Penna.

ANSWERS to your woodworking prob-
lem? We've got them In Woodworker's
Encyclopedia No. 634. How the pros use
tools. A must book. Send $1 to Science
& Mechanlcs, 505 Park Ave., New York,
New York, 10022. i

HYPNOTISM

NEW concept teaches you self-hypnosts
quickly! Free literature. Smith-McKinley,
Box 3088, San Bernardino, Calif.

MONEY-MAKING OPPORTUNITIES

MEN-WOMEN! Start Money-Making
Plastic Laminating Business at home in
spare time. Materials that costs 11¢ brings
back $2.58. No canvassing or selling but
mail orders bring in $20.00 a day. Write
for full particulars free. Rush name on
postcard to Warner, Room CL-426J, 1512
Jarvis, Chicago 26, Ill.

MAKE Money Writing Short Para-
graphs! No tedious study. I tell you what
to write, where and how to sell; and sup-
ply Hst of editors buylng from beginners.
Many small checks add up quickly. Write
to sell, right away. Send for free facts.
Benson Barrett, Dept. C309-H, 7464 Clark,
Chicago 26.

PATENT SERVICE

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

YOUR Own Business Without Invest-
ment! Sell advertising matchbooks to
local businesses. No experience needed—
Iree sales kit tells how and where to get
orders. Part or full time. Big cash com-
missions. Match Corporation of America,
Dept. CH-14, Chicago 32.

SCIENCE EXPERIMENTS

FIREWORKS! Rocket Fuels! Explosives!
Easily prepared formulas $1.00. U. S.
Pyrotechnics, Box 234, Cedarhurst, N, Y.

PATENT Searches, $6.001 For free
‘‘Invention Record” and ‘Important In-
formation Inventor’s Need." write: Miss
Hayward, 1029-D Vermont, Washington 5,
District of Columbia.

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

MAKE big money ratsing rabbits for us.
Information 25¢. Kenney Brothers, New
Freedom. Penna.

EARN $10,000 Yearly Ralsing Angora
Rabbit Wool For Us. Information 25¢.
Coin, American Angora Company, Malta
71. Montana.

RADIO & TELEVISION

SELL Jewelry to friends: Assemble
Yourself; Kits pricelist. Cash. 910 Bell-
rose N.W., Albuquerque, New Mexico.

LEARN Radio Electronics. Big 35 Les-
son Home Study Course $12.00. Particulars
Free. Zak, Nampa, Alberta, Canada.

“SCIENCE EXPERIMENTER"—A must
Handbook for high school science students.
spelling out the kind of projects they can
develop into Science Fair winners. Semi-
annual—a favorite of teachers. Send $1.00
to Science & Mechanics. Handbook Div,,
505 Park Ave.,, New York. N. Y., 10022.

SPORTING GOODS, FISHING TACKLE,
ARCHERY, ETC, 1

KNIVES, Catalog a quarter. Hunting.
Collectors. Pocket. Hartstone, Seneca
Falls, N. Y. 13148.

START YOUR OWN BUSINESS

MAKE Mall Order pay. Get ‘How To
Write a Classified Ad That Pulls.”” This
handbook tells how, with examples: In-
cludes certificate worth $2.00 toward clas-
sified ad In S & M. Send $1.00 to C. D.
Wilson, Sclence & Mechanics. 505 Park
Ave., New York, N. Y., 10022.

EASY to start rubber stamp buginess at
home in spare time. Make up to $8.80 an
hour without experience. Facts (ree.
write to Roberts, 1512 Jarvis, Room
CR-426J, Chicago 26.

CATALOG of all Sclence & Mechanics
Craftprints. Send 25¢ to cover postage and
Handling to Craftprint Div., Sclence &
Mechanics, 505 Park Ave.. New York,
New York, 10022.

TREASURE FINDERS

GOLD. Silver Indicators and Locators.
Write, Box 51, Plant City, Florida.

In One Evening |
The “MINIMAX??? e

EASY to build
Your Own Boat

Minimum cost—maximum performance. You get both 3
in “Minimax.” Built in one day at a very low cost,
people, take outboard motors rang- |
ing from 8 to 16 hp. and has a water-tight air
compartment that will support 900 lbs. even with 1
the cockpit completely filled with water. As to per- []
formance, ‘‘Minimax’’ will plane a 165 lb. man up to
16 mph. with a 8 hp. outboard motor. With 10 hp. |
and over, the hull planing area diminishes until ]
|
|
|
]

it will carry 2

“Minimax’ becomes air-borne and rides upon the
motor's cavitation plate. Length 8 ft. Beam, 4 ft.

Weight 68 lbs. It’s easy to build.
Enlarged Drawings s
Craft Print $#255

available at

32

Full-size Patterns
Craft Print #347

No. 255 Minimax Craft Print at $3
No, 347 Minimax Full-Size Pattern at $8
| understand money will be refunded if | am not com-
pletely satisfied.
NGME) moperce » TE4EaICEEEE = 56 csesesesssssnne
(PLEASE PRINT)
$ Street ....... T T e R e s -
" City, Zone, State.............
available at C I W 8 8 8 F 0 ¥ 8 3k B

.------------------"
SCIENCE and MECHANICS,

Craft Print Division

505 Park Avenue, New York 22, N. Y,

Enclosed is $_____. Please send me

VA um e on an an o o

RADIO-TV EXPERIMENTER
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By Joseph Marshall

RADIO-TV EXPERIMENTER brings the know-
how of an electronics expert to its readers.
If you have a question to ask of Joe, just
type or print it on the back of a 4¢ postal
card and send it to “Ask Me Another,”
RaDI0-TV EXPERIMENTER, 505 Park Ave-
nue, New York, New York 10022. Joe will
try to answer all the questions in the avail-
able space in up coming issues of Rapio-TV
EXPERIMENTER. Sorry, Joe will be unable
to answer your questions by mail.

Question: How can I turn a plain 6.3-volt
filainent transformer with no center tap into
a filtered 6 volts for operating my transistor
radio?

RK, Montreal, Canada
Answer: Try the circuit below. Since your ra-
dio draws only a fraction of an amp., the in-
expensive top-hat rectifiers will do. Lafayette
offers four 750 mil., 100 PIV diodes for 89¢
(Lafayette Part No. SP-276). You can use
the miniature electrolytic condensers rate at
160 mfd; 15 WVDC, or for bettr filtering
a 2000 mfd., 15 WVDC, following the re-
sistor. The output voltage will depend on the
resistor. It will run about 9 volts without a
resistor; this would replace the typical 9 volt
battery. If you need 6 volts try resistors in
the 5 to 50 ohm range. The resistance will
depend on the current drawn by the radio. l

II5-VAC§

Question: How can I convert a Knight-Kit
transistor to the broadcast band for use in a |
“carrier-current” radio station, and how |
would I couple it to the power line?

BG, Cincinnati, Ohio |
Answer: It can be done but first, it would

FILAMENT TRANSFORMER

FEBRUARY, 1964

=~ | O Enclosed .is $

PLUS!
VISY EquUIsMENT
Loz ]
FASES 0F BOW-T
FOU youn cant

Dedicated to the mechanically-minded
reader with an automotive interest. Fea-
tures latest Detroit and foreign models,
karts, customizing, sports cars, hot-rods,
etc. Also, step-by-step articles on car serv-
icing, maintenance and modifications.

SCIENCE & MECHANICS / Handbook Division
505 Park Avenue / New York, N. Y..10022

o . Please send mé_—__________
copies of No. 675 CAR & MOTOR at $1 each (includes postage
and handling).

O Enclosed is $3. Enter my special 4-issue subscription to CAR
& Motor, starting with No. 675.

Name________ e —
{Please print)
Address.
Zip
City. State Code.
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take a pretty long article to tell you how and
second, unless precautions are observed you
might easily run afoul of the Federal Com-
munications Commission and become a can-
didate for one of those nice stiff fines they
are imposing. My suggestion is that you go
to your library and obtain a copy of the
Radio Amateur's Handbook for 1944-—the
2{st edition. This has an entire chapter on
1his subject of carrier current communica-
tion. And if you enjoy assembling kits, many
of the major kit manufacturers carry powcr
line intercoms in their Kit line.

Question: I overheard someone say that with
a simple revision on a transistor pocket radio
it can be turned into a broadcast band
“walkie talkic.” How can 1 do this?

AWB, Providence, R.L
Answer: Get hold of the guy and ask him
to give you the secret; and if he’ll write it
up the chances are the RADIO-TV EXPERI-
MENTER would be interested in publishing it
and paying him for it.

Yes, this could be done but the only way
I can think of it would require quite a bit of
rewiring and reconnecting which is far from
simple, especially considering the miniature
size of a transistor pocket radio.

Keep in mind that thcre are some FCC
regulations on radio equipment of this type.
Best thing to do is check into Part 15 of the
FCC regulations before any soldering is
started.

Question: How long should a short-wave an-
tenna be? How long should an antenna be
for DX on broadcast band? What commer-
cial wire is best and most economical for
this purpose?

FJC, San Francisco, Calif.
Answer: It isn't that simple but we'll try to
give a simple answer. The modern receiver
is so sensitive that it does not nced an elab-
orate antenna. Much more important is fa-
voring the pick-up of signal over the pick-up
of noise, especially man-made electrical
noise. A simple antenna that will give good
results consists of two pieces of 30-foot wire
fed at the center with twisted pair wire, as
diagrammed below. Th !

e anltenna shoyjg be

located where noise pick-up would be low—
away from power and telephone lines, trans-
formers, and house wiring. It is best not to
put it over the roof of a house because
usually there is a lot of clectric wiring in the
ceiling of a home which can transfer noise
to antenna. Stretching from your house to
a garage, tree, or pole is better. You can
buy kits for this kind of antenna for between
$2 and $5.

To give more uniform results over entire
short-wave spectrum there are antennas
which have two or three or more dipoles like
the above—-or a single long dipole with tuned
traps which is equivalent to several dipoles.
Hy-Gain and Mosley offer multiple trap an-
tennas for about $15.

The simplest antenna for broadcast band
reception is simply a 50-foot piece of wire
run from the receciver, out a window, to any
convenient tall support. It will not have the
interference rejection of the di-poles fed with
the twisted pair line, but in a quiet location
it will do a good job with a good receiver.
And if you are on a budget, this long-wire
antenna can also serve for short-wave recep-
tion.

As for wire, insulated hook-up wire will do
for the last type of antenna. No. 7x 24
braided copper wire has been the standard
antenna wire for generations and runs about
a penny a foot.

/INSUILATORS
ot <
30— H_—30—

&
e

Question: 1 have a 10-watt Sergent-Rayment
hi-fi amplifier and 1 wonder if it would do
any good to hook it up to my AM-FM-SW
radio, and if so how can 1 do it?

FJC, San Francisco, Calif.
Question: I have a Hallicrafter short-wave
radio arid I would like to feed it into my hi-fi
system. How can 1 do this without modify-
ing the receiver?

JKK, Little Rock, Ark.
Answer: Both you gentlemen will probably
get a decided improvement in tone quality in

this way: connect an 8-ohm res;

S resistor f
1 to 4 walts across the speaker ternn'na)rso(r;l\c
the radio and disconpegy t

r : hC /
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/eflll/ﬂ,;/f b //fp /‘?/ %ﬂﬁ/ﬂ/ / J
A y /

/”/7(/{ /"?0 ' fé’ .
( /& | |

b My




w1 %
e
Another O

or to the accessory input jack on the hi-fi
preamplifier.

TRY THIS

SUPER SENSITIVE
PHOTO METER

FOR 10 DAYS
0 —AT OUR EXPENSE

‘ Science & Mechanics GUARANTEES it will out-per-

Question: I cannot find the GE 1493 lamp
for the Microscope Illuminator described in
ELecTrICAL HANDBOOK, Volume 3. Is there a
substitute?

form any other meter—and give you better pictures
right away—or the 10-day trial costs you nothing!

RR, Reading, Pa.
Answer: You can buy the GE 1943 from l
Allied Radio (Catalog No. 52 E 656) or
Lafayette Radio (Catalog No. PL-86). 1t
is best to use this lamp. However, it may
be that you can find something that will do
the job for you at your automobile dgaler.
It should be rated at 6 volts, have a single- |
contact bayonet base, and put out at least
50 candlepower.

TREMENDOUS RANGE! PIN-POINT ACCURACY!
Just look at these amazing specifications:

o EV-EVS-LV settings

e 43° acceptance angle

e 4 sensitivily ranges—from
“pitch dark’ to sun bright!

e Compact in size—welghs
only 10 oz.

e Super-sensitive Cds cell
‘'sees” light from 0 to
10,000 ft/lamberts

« ASA speeds 3—25,000!
¢ F0.7 to F90!

o Exposures from 1/1500 sec.
to 8 full hours!

PLUS—New plastic cap used for reading incident light, also
shields cell from light when not in use . . . new positive meter
lock holds needle securely in OFF position . . . reads both re:
flected and incident light . . . use for movies, stills, micro-
scopes, telescopes—even densitometers . . . plus built-in
battery test switch.

Question: We are interested in installing a
city wide community antenna TV distribu-
tion system. Can we have information on |
what is needed, and the name and address
of some firms which make the equipment
needed?

ACCLAIMED BY LEADING

*As sensitlve as anything on
| the market . . . so adaptable—
4 separate ranges have the ef-
fect of spreading the meter's
scale.” —U.S. Camera

PHOTOGRAPHY JOURNAIS

“‘Certainly one of the most un-
usual, most versatile, most
sensitive exposure meters at
any price today.”

J. T. Camden Ark. | —Modern Photography
. 1. © s .

Answer: There arc two ways of serving a |
community with TV signals from stations too |
remote to be receivable with good quality
with ordinary TVs and antennas. The oldest

Available—wlIth rich-grained carrying case Included—either as
a fascinating to build Kit, or completely assembled and tested.
Kit can be put together with just a soldering iron and screw.
driver in less than 2 hours with easy step-by-step instructions.

CoMﬂlate with

KIT (no. 101) andsome

is the community antenna system. In this Custom.
system a high gain antenna is located in a $2495 Dy
good location; it picks up the signals which casgta:d

rap

ASSEMBLED (no. 102)

$29°9%5 o
CARRYING CASE ONLY (no. 103)-$2.00 e
— e === w—= MAIL THIS COUPON TODAY ——=m—=——=—-

Science & Mechanics—Kit Division A
505 Park Avenue, New York, N.Y. 10022

Please rush me the new S&M super-sensitive Photo Meter
as checked below. If not completely satisfied 1 will return

arc amplified in amplifiers and then dis-
tributed through coaxial cables to the indi-
vidual homes. This is a pretty expensive
proposition because of the amount of cable
required. A more recent system uses “trans-
lators.” This, too, starts with an antenna in |
a very good location. However, after being

amplified the signal or signals arc fed into a
small transmitter and re-broadcast through
an antenna array covering the community.
No complex cable system is necessary. Each
customer picks up the signal with his own
regular type TV antenna. The total cost is
Jower and maintenance is simpler. Transla-
tors, however, are regulated by the Federal
Communications Commission and a license
is required to install and operate one. It is
suggested that you write the comission
(Washington 25, D. C.) requesting a copy
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the Meter within 10 days for an immediate refund of my

purchase price—in full!

3 KIT (no. 101) $24.95

[0 ASSEMBLED (no. 102)
$29.95

{3 Check or money order en:
closed—ship prepaid.

0O $3 deposit enclosed—ship
C.0.D. for balance Plus
postage and charges.

{3 CARRYING CASE ONLY
(no. 103) $2.00

NAME. :
(Please print)
ADDRESS.
CITY. Z0NE STATE

N.Y.C. residents add 4% city sales tax. Canada and
foreign add 10%.
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Ask :
Me
Another O Y

of the regulations applicable to community
TV distribution systems and a list of manu-
facturers supplying approved equipment for
this service. Jerrold Electronics Corp.. 15th
and Lehigh St., Philadelphia, Penna., is 6ne
of the largest manufacturers, and operators,
of community TV systems.

Question: In my area and on my receiver |
hear station WKBW on 1520 kc and also
on 610 ke. Can you tell me the reason for
this?

RAS, New York, N. Y.
Answer: Your receiver is undoubtedly a su-
perheterodyne in which the local oscillator
frequency is equal to the station frequency
plus the intermediate frequency, which typi-
cally is in the region of 455kc. When you
have your recciver tuned to 1620, the local
oscillator is at 1975 and the difference beat
note is 455 which goes through the IF ampli-
fier, is detected and becomes audible. When
you tunc to 610, the local oscillator is at
1075. The difference between 1520 and 610
is also 455 and goes through the IF ampli-
fier to become audible though probably at
reduced volume. This unwanted signal at
610 on the dial is called an “image.”

Question: Which is more harmful to people,
to get shocked by a 6-volt 10-ampere source
or by a 500-volt 10-milliampere source?
CG, Lincolnwood, 11
Answer: Ohm's Law also applies to pecople
when they become part of an electric circuit.
You will recall that Ohm’s Law says that
the current (1) flowing through a circuit, or
branch of a circuit will depend on the volt-
age (E) across the circuit and the resistance
(R) of the circuit. Your body resistance is
very high, usually well over 10.000 ohms.
If you insert it across an electric circuit, your
body will be the resistance in the circuit.
Assuming your body resistance is quite
low, say 60,000 ohms, in the case of the 6-
volt source the current flowing through your
body would be 6/60,000 or 100 microam-
peres, the total power would be .0006 watt.
In the case of the 500-volt supply the cur-
rent would be 500/60,000 or 8.3 milliamps

.008% or 4.15 watts. Clearly the latter is
more 'dangerous.

There are no hard and fast rules, however,
on how much voltage and current a body can
stand fwithout damage. Anything above 10
milliamps can be dangerous and anything
abova 50 milliamps can be fatal. In view of
high y resistance it usually takes a high
voltage to draw that much current. But if
the body resistance is low, as for instance
if it i§ moist, a relatively high current may
flow with even a relatively low-voltage
sourcét The only way to outwit Ohm’s Law
is by Keeping your body out of electric cir-
cuits. |

Incidentally, in about 90 per cent of the
cases of electric shock where breathing has
ccased, a fatality can be avoided if “mouth-
to-mouth” artificial respiration is applied to
the shocked individual within about 4 min-
utes. Everybody who has occasion to work
with dangerous electrical currents, and his
associates and family, should learn the tech-
nique. Consult your local Red Cross Chap-
ter or family doctor.

Question: Many times I have heard the term
“WPE Short-Wave Monitor” How can [
bhecone one?

RF. Birmingham, Ala.
Answer: The WPE program is sponsored by
one of our competitors. Popular Electronics,
Onec Park Ave.,, New York, N. Y. 10016.
Write them and ask for an application form,
enclosing a dime.

Question: When the power supply trans-
former of an AC superhet shorts or burns
out, is it feasible to convert the power supply
to AC-DC without altering any other section
of the set?

WW, Greenshoro, N. C,
Answer: It would be possible but not very
feasible in terms of the cost and labor in-
volved. Trouble is that transformer type sets
have the filaments of the tubes wired in
parallel and supplied from the 6.3-volt (or
2.5-volt) winding of the transformer. To
adapt to AC-DC it would be neccessary
cither to rewire the filaments in series, pos-
sibly changing tube types, and/or add a
scries resistor or ballast tube to bring the
line voltage down to the proper value. You
will find it much simpler, chcaper and more
satisfactory to get another transformer. You
can find suitable ones in other old radios, or
pick one up from a surplus dealer. McGee

RADIO-TV EXPERIMENTER



Radio, 190! McGee St., Kansas City 8, Mo.
is the best source I know of for replacement
transformers suitable for such an applica-
tion. You can get one that will do the job for
between $3 and $6, from them; and belicve
me this will save you money and bushels of
trouble. [

Question: What's the best product for clean-
ing records and keeping them free of pops
and crackles? ‘
JNB, Dallas, Texas.
Answer: It is called warer, produced by your
city, county or sanitary district, and comes
out of the faucets in your kitchen or bath-
room. Lect a gentle stream of it flow over
the surfaces of the record, then wipe in a
circular direction following the grooves, with
a very soft, very fine picce of chamois. If
you touch the record to the faucet while |
washing or, preferably, after chamoising, the
static charge will be discharged. If the rec-
ord is very dirty, or has fingerprints or signs
of any kind of film or grease, or is heavily
charged with static put just a little houschold
detergent into a pan of water, and wash
record with this, rinsing with flow of clean
water and chamoising as above. Incidentally,
here is a very simple test to check whether
any record has a static charge: tear a small
piece of newspaper into small bits, like con-
fetti, and place on any surface. Bring record
near bits of paper. If paper is attracted and
jumps to record, it is charged. If record does
not attract bits of paper it is neutral. Aside
from the fact that it is cheap, the big virtue
of WATER is that (if it is fit to drink) it
will leave no grease, silicone, or any other
kind of film to bind dust to record.

1

William |

“Can’t say

right
Ida Frank Edward’s antenna is tuned in."" |

now, Bill, the
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Fill in coupon for a FREE One Year Subscription to
OLSON ELECTRONICS' Fantastic Bargain Packed
Catalog — Unhcard of LOW, LOW, WHOLESALE
PRICES on Brand Namc Spcakers, Changers. Tubes,
Tools, Sterco Amps, Tuners, CB, and other Bargains.

NAME.
ADDRESS —_—
CiTY. ZONE_STATE

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

OLSON ELECTRONICS

INCORPORATED

530 S. Forge Street Akron, Ohio 44308

SURPLUS BARGAINS

Hoffman Silicon Solar Cells ................ $1.00
Sigma #4F Sensitive Relay ................. 1.50
Silicon Rectifiers, stud mount 2 amp. ....... 8/1.00
2N38 Audio Freq. Tramsistors ............ 12/1.00
1N82 Diodes, UHF & Gen. Purp. ........... 25/1.00
MADT RF Osc. HF Transistors .............. 5/1.00
Tophat Silicon Rectifiers unchecked ....... 15/1.00
40 Watt Silicon Transistor 2N389 type ....... 1.00

Computor Boards over 100 resistors, diodes,

RF Chokes, Transistors, etc. 1.00 ea. ......6/5.00
Geiger Counter Kit with $55.00 Hi-volt sply ... 9.50
Disc Capacitors, kit of 100 pieces ........... 1.00
Navy Remote Control cost $250.00 with tel.

dial, selsyn indicators, lights, knobs, switch-

es, etc. Brand new. Wgt. 29 fbs. .......... 6.00

Infra-Red Filter 5%2 inch dia. ............... 1.75
Sound Power Fones w/100 ft wire ... ... . 1.00
Snooperscope Viewing Tube #6032 cost $100.

New with instruction sheet . WYY - 6.50

Solar Cell Kit, 5 cells with instruction book ... 1.50

CK-722 Transistors 6/1.00

IBM MEMORY PLANE 4096 bit, perfect, cost
9410001 .uwrrvemammrrmran anrey ....12.50

All material FOB Lynn Mass. (you pay shipping)
Many many more bargains in our large catalog.

JOHN MESHNA JR. 7 Allerton,

Lynn, Mass,
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ratest SAMS BOOKS ror

EVERYONE IN ELECTRONICS

r=USE THIS HANDY ORDER FORM ~y

B O How To Read Schematic Diagrams. Not only shows you

l how to read and interpret diagrams, but analyzes

each component, its construction, and its eircuit

l purpose. Order RSD-1, only. ... $1.50
a

Computer Circuit Projects You Can Build. Starting with a
simple flip-flop circuit, this book details the construc-
tion of 13 basic analog and digital computer-circuit
L)ro'ects. You not only learn computer circuitry but
l uild useful devices as well. Order BOC-1, only $2.95

' {3 ABC's of Short-Wave Listening. Your introduction to
the exciting world of short-wave radio; tells what
programs are available; gives practical advice on
receivers, antennas, best listening times; a wonderful
guide to this great hobby. Order SWL-1, only. . $1.95

0 North American Radio-TV Station Guide. Full data on
1000 VHF .and UHF TV stations, over 5000 AM
stations and 1500 FM stations; includes 14 val-
uable station location maps. Invaluable for DXers,
TV-radio technicians, etc. Order RSG-1, only. .$1.95

'D Sams PHOTOFACT Guide to TV Troubles. Causes of

more than 90% of TV troubles can be isolated in

| minutes by following the procedures described in

this book; shows symptoms, analysis checks and

I where to look for troubles. Order PFG-1, only. . $2.95
O

How to Repair Major Appliances. Explains operating
rinciples and shows how to repair refrigerators,
reezers, automatic washers, dryers, dishwashers,
garbage disposal units, air conditioners, water heat-
l ers, etc. Order MAJ-1, only. e ....$3.95

O Automotive Electronics Test Equipment. The “why and

l how"’ of test equipment used in automotive servicing.
Shows how to use instruments to repair carburetion

l and electrical systems. Order AEL-1, only $2.50

O Basic Electronics Series, 4 Yols. Dynamic new explana-
tion of circuit action through the use of unique
4-color diagrams which show you what takes place
during every moment of circuit operation. Volumes
cover Amplifier, Detector & Rectifier, Oscillator, and
Transistor Circuits. Save $1.85. Order BEL-40, al/
4 volumes, only . ...... ... 2 $9.95

TV Diagnosis & Repair. TDR-1..............o.oooe,. ..$1.50
Radio Receiver Servicing. RS-2. '

lo

@] s .

0O Modern Dictionary of Electronlcs. DIC-2. .
I O TV Servicing Guide. SGS-1 o 2.00
O Handbook of Electronic Tables & Formulas. HTF-2.... 3.95
O Electronic Experiments & Projects. ESE-1 2

O Tube Substitution Handbook. TUB-6 1.50
D 101 Ways to Use Your VOM & VTV .

Famous ABC's Books

O Computer Programming. CPL-1. §1.95 [ Electronics Drafting. DRA-1 $1.95
O Boolean Algebra. 8A8-] 195 O Transistors. TRA-1 .

O Electronic TestEquipment.STE-1 1.95 O Electronic Organs. ECO-] 1.95
1.95 O Lasers & Masers. LAL-]. 1.95

O Electronics. ELW-].

== == HOWARD W. SAMS & CO., INC. ——I

Order from any Electronic Parts Distributor or mail to I
Howard W. Sams & Co., Inc,, Dept. A-144
4300 W. 62nd St., Indianapolis 6, Ind.

Send books checked above. $
O Send FREE Booklist.

enclosed.

[ Send Photofact Index. !

Name

Address__

City __Zone___State________
mmmmn [N CANADA: A. C. Simmonis & Sons, Ltd:, Toronto 7  sesmest A

BEWARE!

THE MAN-OF-WAR!

What is it?
What can it do to you?
Read all about it in the

FEBRUARY
SCIENCE

& MECHANICS
On sale Jan. 1

RADIO-TV EXPERIMENTER



BUILD THE...

«‘:! ‘i

POCKET

MIKE

Just assemble

ten dollars

worth of parts and
you can transmit
your voice

to any FM receiver

up to 200 feet away

By Mort Schuliz

FESRUARY. 1964

FCC Regulations now permit unli-
censed flea-power transmissions on
the 88- to 108-megacycle FM band.
If you want to be the first to build
vour own FM Pocket Mike, follow the
instructions in this article.

HEN you were on vacation last year,

the Federal Communications Com-
mission made publicly available the FM
frequency band of 88 to 108 megacycles for
short-range  micropower communication
without the need for a station or operator
license. Now for the first time experimenters
and just plain folk can build their own shirt-
pocket size FM pocket mike for less than
ten dollars.
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This new FCC ruling opens up infinite
possibilities to the electronics experimenter.
This was emphasized by the fact that imme-
diately after the news was released several
manufacturers announced that they plan to
come out with a completely transistorized
battery-powered FM wireless transmitter.

The FM pocket mike described in this
article operated on a blank spot between
88 and 108 mc. on any FM tuner, FM table
model or portable radio, or FM car radio.
Your talk into the transmitter's microphone
can be received loud and clear from 50 to
200 feet away.

It doesn’t take a quick mind to discover
the many uses capable of a low-powered FM
pocket mike. One can, for example, use it as
a PA system, you can use it as a burglar

Coil L1 is wound on a Vj-inch
dowel (top left) with #16
enameled copper wire. A short
length of tinned copper wire
(top right) is soldered in place.
The completed coil is shown at
right. Details are given in text.

alarm (a few of these placed around the
house will permit you to pick up any sound
on an FM receiver you have in the bedroom,
for example); you can use it as a baby-sitter
intercom (Suppase you are visiting the next
door neighbor. The transmitter placed near
baby’s crib will lat you pick up his cries and
stirs on the neighbor's FM receiver). In
other words, you can use this transmitter in
most situations that call for a short-range
transmitter.

Putting it Together. The FM pocket mike
consists of two circuits—an r.f. oscillator
that's tunable tc the FM range between 88
and 108 me., and an audio amplifier. Both
circuits are placed on one circuit board and
in a plastic box along with a battery, on-off
switch, and crystal microphone. The list of

RADIO-TV

EXPERIMENTER



~ NOTCH FOR
COIL LI

.

NOTCH FOR
"®BATTERY BI

A

ALLIGATOR CLIP
USED AS HEAT SINK

|

Use an alligator clip as a heat sink to con-
nect wire tap from coil L1 to terminal on C5.

FEBRUARY. 1964

Phenolic board (left) serves to hold circuit
parts. Notches provide room to locate battery
and antenna coil. Holes may be pre-drilled.

Before mounting trimmer capacitor C5 {below),
insert two fiber washers to serve as spacers
between tuning capacitor and phenolic board.

materials you will need for the construction
are given in the parts list.

Start by building the r.f. oscillator circuit.
Make the oscillator coil L1, first.

1. Wind a length of No. 16 copper wire
on a Ya-inch plastic or metal rod. Make
eight full turns and spread the turns until
the overall coil length is 3 of an inch. The
best wire to use is unenamecled, silverplated
stock since it cuts down on your work and
makes a better high frequency coil because
of its more suitable electrical qualitics. How-
ever, the wire used to construct the model
for Rapio-TV EXPERIMENTER is enameled in
order to show what has to be done with this
type of material should you use it. The
antenna end of coil L1 should be a straight
piece of wire about 2 inches long. The other
end should be a straight piece of wire about
14 inch long.

2. Clean the enamel from the ends of the
wire with emery cloth or sandpaper. If you
use unenameled, silver-plated wire this step
is not necessary. Just make sure the wire
ends are clean.

3. Locate a battery voltage tap 134 turns
away from the antenna end of the coil, plus
or minus Y& of a turn. If enameled wire is
used, file the tap with a square edge file
down to the base copper. If the wire you use
is unenameled and silver-plated, just locate
the tap—you don't have to file it.

4. Solder a piece of No. 20 tinned cop-
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FM'T'

POCKET +

MIKE

per wire that is 2
Refer to photos.

The next step is to make the circuit board.
Use a piece of 2-%2 x 3-3 inch paper-base
phenolic material. A perforated circuit
board, if available, can be used. Muke a
% inch cut-out on one end of the hoard for
the battery and a 7 inch notch on the other
end for the coil.

You can now lay out all the components,
following the schematic diagram and photos
to pre-drill the circuit board, or you can drill
as you go along. Note that only holes for
leads and mounting are needed. There are
no terminal connections to make since point-
to-point soldering will be used.

Drill the holes for component leads with
a No. 50 drill. The two mounting holes for
the variable trimmer capacitor are drilled
with a No. 31 drill. Three holes for mount-
ing the hoard to the case are also drilled
using a No. 31 drill.

Begin mounting the components of the
r.f. oscillator circuit in the board. Put the
trimmer capacitor CS, into place first, as
close as possible to the coil notch. Fasten
the capacitor down with screws, placing
washers (preferably non-metallic) beneath
the capacitor to keep CS5’s rotor spring off
the board.

Put the coil into its notch and solder it to
trimmer capacitor C5. The short end of coil
L1 is soldered to the lower end of capacitor
CS and the coil tap is soldered to the trimmer
capacitor's upper end (see photo). Allow
the long end of coil L1 to extend beyond the
board as the antenna.

When you solder the tapped wire to the
capacitor, use a heat sink on that wire. An
ordinary alligator clip will serve nicely. This
prevents soldering iron heat from traveling
from the point of solder back to the tap,
which could melt the joint at the tap.

Now place the 2N1748A oscillator tran-
sistor Q2, adjacent to trimmer capacitor CS5.
After the transistor is in the board, bend its
leads slightly to keep it from falling out. Do
this to all components as you mount them.

v

inches long to the tap.

Locate the emitter-to-collector coupling
capacitor, C6, which should be as close as
possible to the emitter and collector termi-
nals of transistor, Q2. The remaining com-
ponents for the r.f. oscillator transistor.
These components are the 91K base-bias.
resistor, R5; at this point, the leads of the
r.f. oscillator circuit components are tied to-
gether on the circuit hoard’s reverse side
and soldered. Be sure to use heat sinks on
Q2’s wire leads.

Before soldering. wrap components’ leads
around the leads of other components in the
same circuit (see schematic diagram). Point-
to-point soldering is then employed as close
as possible to the board. Caution: keep leads
very short.

R6 C4 C6

The R.F. oscillator section is nearing comple-
tion. Parts are pushed through pre-drilled
holes and wired in place. Cut leads short.

When soldering, use an alligator clip as a
heat sink between the point of solder and
the end of the component. This prevents
heat damage to the component.

Pre-Testing. At this point, the r.f. oscil-
lator circuit is completed. [t should now be
powered and tuned. To do this, hook a clip
lead from Bl's negative terminal to L1's coil
tap. Hook another clip lead from B1’s posi-
tive terminal to the junction of resistor R6
and capacitor C7.

Locate the r.f. oscillator close to a FM

RADIO-TV EXPERIMTNTER



receiver and tune the receiver toa blank spot
around 88 mc. Adjust trimmer capacitor C5
by turning its screw until you hear a click in
the audio output of the receiver. Make this
adjustment with a non-metallic screwdriver.

Try successive points from 88 to 108 mc
to insure that you can only tune the circuit
throughout the entire FM range. Variations
beyond the range of the FM band can be
eliminated by ecither compressing or expand-
ing r.f. oscillator coil L1.

Audio Circuit. Now, build the audio am-
plifier circuit, which includes a 2N414 tran-
sistor, QI. Place QI near the input end of
the r.f. oscillator circuit’s 20 mf. input ca-
pacitor, C3. The transistor lcads should be
so oriented that the four resistor components
in the audio circuit can extend to plus or
minus supply leads. Refer to photos. In
other words, components shouldn’t be placed
so their leads cross each other to get to their
respective lerminating voltages. The four
resistor components are the |.5K collector
reststor R3: 3.3K emitter resistor, R4; and
a base-bias divider network made up of a
62K and a 33K resistor, Rl and R2
respectively.

Resistor R3 is bypassed by the 50 mf.
electrolytic capacitor, C2. A 20 mf. input

CERTIFICATE OF EXAMINATION

r~
I |
| | have examined this low-power com- |
| munications device and find that it will |
| comply with Section 15.205 of the Rules |
| and Regulations of the Federal Com- |
| munications Commission, provided that |
| the antenna is a single element not |
| more than 2” long and provided that |
| the d.c. battery used to power this de- |
| vice does not exceed 9 volts. Further, the |
| operating frequency shall be checked |
| against FM broadcast stations of known |
| frequencies after each frequency adjust- |
| ment. |
| |
| |
| |
| |
| |
| |

|

Date

Signature
of Technician

Address

Before you put the FM Pocket Mike on the air,
the unit must be tested by a competent tech-
nician and certified by him that the device com-
plies with Part 15 of the Federal Communica-
tions Commissions Rules and Regulations. Then,
the technician must sign a copy of the Certificate
of Examination (shown above} and cement it to
the back of the FM Pocket Mike.
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electrolytic capacitor, Cl; is tied to the base-
bias network, R1 and R2; and the free end
is available as input to the audio amplifier.
The crystal microphone is connected across
the free end of Cl and the junction of R2,
R4 and C2.

After putting the audio amplifier com-
ponents in place, solder them together as you
did with the r.f. oscillator circuit, making
sure to use a heat sink.

Packaging. With the circuit board wiring
completed, turn your attention to the plastic
case. You could use the case from an old
transistor radio, or you could use a plastic
utility case as the author did. Place the
circuit board into the case and locate the
mounting holes (this, by the way, can be
done cither before or after the components

Completed unit showing location of all ports.
Try to duplicate this parts layout to insure
unit's proper operation and meeting the
Federal Communications Commission rules.
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are mounted). Drill the mounting holes into No. 31 hole to accept the antenna, fly-cut
the case with a No. 31 drill. Also drill a a hole in the case for the microphone, and
notch out an area for on-off switch S1.
Now mount the wired board into the case

PARTS LIST using three Y-inch stand-offs between the

bottom of the board and the case.
Q1—2N414 transistor (RCA) The type of microphone you use in the
Q2—2N1748A transistor (Philco) FM pocket mike is left entirely to you. It

R1—62K V,-watt resistor (5%)
R2—33K V,-watt resistor (5%)
R5—91K Va-watt resistor (5%)

can be either a crystal or magnetic kind and
can run anywhere from $1.50 to $10.00.

R3—1.5K ;-watt resistor (5%) The author used an ine)fpensi_ve Lafayette
R4—3.3K V,-watt resistor (5% ) MS-108. The crystal microphone is con-
R6—50 ohm V,-walt resistor (5%) nected across the free end of Cl and the
C1, C3—20 mf. 15-volt electrolytic junction of R2, R4 and C2.

capacitor Finally, put on-off switch Sl1 in place
C2-—50 mf. 6-volt electrolytic capacitor with the positive lead from the battery con-
€4, C7—200 pf. 50-volt capacitor (Centra- nect to one terminal another to the junction

lab Type TCZ or equivalent) of R6 and C7 and the remaining terminal
C6—>5 pf. negative temperature coefficient on SI.

capacitor {Centralab Type TCN or
equivalent)
L1—r.f. oscillator coil made fronr No. 16

Snap in the battery and close the case, but
be careful. Make sure the leads of the micro-

wire (see text) phone do not interfere with the battery.
C5—6-30 pf. trimmer capacitor, {Centralab Testing. Now turn on the transmitter and

Type 827-C) pick a spot near the center of your FM tuner
MIC.—Crystal microphone {Lafayette dial to operate on a frequency that is not

MS-108 or equivalent) near any FM stations. Adjust CS until you

B1—9-volt battery (Burgess 2U6 or
equivalent)
S1—Single-pole, single-throw slide switch

are on the frequency. While talking into the
microphone, have someone tune nearby sta-

. tions to be sure you are not interfering with

1—Battery clip for Bl {Lafayette CN-193
Rl forE (jott ) them. Keep several feet away from the FM
Note: pf. equals mmf. tuner or receiver when testing. Once opera-

tion is satisfactory, check with nearby neigh-
bors for FMI (that’s FM Interference).

(Continued on page 149)

Estimated construction time—3 hours.

Estimated cost—under $10.00.
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By Jorma Hyypia

FOR SEVERAL MINUTES | had been stand-
ing quietly in the hot New Mexico sun
while staring at the impressive, cavernous
Echo Amphitheatre that had been croded
intc the enormous cliff. 1 ther looked about
for my companion who, I discovered, had
wandered out of sight behind the surround-
ing shrubbery.

“Where are you?’ 1 called,
voice barely above normal
levels.

raising my
conversation
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What SQ:
exotic hobby is
actually a'science
project that uses tape
recorders, parabolic
reflecto;s and mikes
as re seurcht..ls

“Where are you?” a strange voice prompt-
ly mocked me.

So uncannily clear, and seemingly nearby.
was the echo of my own voice. Of course [
had anticipated hearing good echoes in a
place called Echo Amphitheatre; but I had
fully expected that I would have to shout to
create the acoustic effect. On the contrary
I soon discovered that words spoken at near-
whisper levels were echoed as distinctly as
those that were shouted.
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ECHO SURVEYING
HOW WOULD YOU MEASURE THESE DISTANCES?

PROBLEM 1

(SEE TEXT FOR ANSWERS)

?

R[‘

=

PROBLEM 2

...nllllll)))‘))))))))))

After a half hour of talking, shouting,

hand-clapping and general noise-making
with my portable tape recorder taking it all
down, I have become a confirmed echo
collector. During the rest of the trip every
cliff and canyon deserved at least one test
shout. Not all produced echoes of the same
quality as did Echo Amphitheatre, but there
were plenty that created bona fide collector’s
items.

Equipment: You already have the most
important piece of equipment. Your ears.
Although this seems obvious, you will have
to learn how to use them more efticiently by
training them to be more responsive to
echoes. This actually means that you should
develop more critical listening habits.

If you want to collect echoes, you should
have some sort of portable tape recorder.
Other accessories such as parabolic reflectors
are worthwhile refinements it you take echo
collecting seriously.

How to Make Sounds: Your first im-

portant problem involves the creation of
sounds suitable for echo collecting. You
need a sound of sufficient short duration
so that the returning echo does not overlap
it, otherwise you would not hear the echo as
a distinct separate sound.

The human voice is one of the least useful
sounds for echo studies; it is too variable in
qualty and even the shortest shout you
could produce lasts much too long for many
echo tests.

A toy clicker (“cricket”) that consists of
a piece of flat spring steel that is bent with
the thumb to produce a sharp click is a good
short-duration sound producer. The sound
from such a clicker usually falls to one-tenth
of its maximum volume within 10 milli-
seconds. Such a click would permit the de-
tection of an echo from an object five feet
or more away; a | millisecond click would
produce a detectable echo from an object
six inches or more away.

However, such clicks may be impractical

RADIO.TV EXPERIMENTER
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Method of mounting heavy-duty dynamic
microphone on ¢ government surplus radar
parabola reflector. Lower bracket adds to
rigidity needed for the heavy microphones.

‘Echo surveying is quite simple and once you
get the hang of it, you can rate as an expert.
Answer details tan be found on page 147.

Various methods of mounting speaker and
microphones on brackets are shown below.
Bracket attaches to center of parabola and
positions the devices at the focus. Reading left
to right: 5” spzaker and the following are
microphones: Spherex omni-directional, Shure
ceramic, Ryst! DY21 dynamic, and Shure
variable impedance dynamic. Steel bracket
(very bottom) attaches mikes to parabola.

Recording echoes off a New Mexico canyon
wall. The small microphone reflector (a pho-
tographer's light reflector) serves mainly to
shield the microphone from extraneous sounds
and to increase directionality of pickup. Re-
fiector provides little sound amplification but
is adequate in locations where noise is nil.

l,__

e AR XK RN 4

FEBRUARY, 1964

49



in tests involving long distances; louder noise
makers may be required. The clapboard
used on movie sets is easily made from two
pieces of wood and a strap hinge. Slapping
the upper board against the lower one pro-
duces a loud, fairly sharp loud sound. Also
convenient to use is a child's repeating cap
pistol.

If you have two tape recorders—or if you
can work with someone else who also owns a
recorder—one of the units can be used to
A child’s cap pistol (top) and a wood clap (1000 (he original sound while the other is
board (below) made from two hinged blocks .
of wood offer good sound for echo tests, US€d 10 record the echo. This enables you to

N — pre-record on tape such sounds as spark

discharges (amplified as they are put on the

tape) and other sounds not conveniently
made in the field.

Whatever sound source you use, try to
shield it as effectively as possible from the
microphone used to pick up the echoes. The
intensity of the recorded echo will always be
considerably weaker than the original sound
which is also picked up by the microphone.
7 If the imbalance in intensities is 100 great,

e g o 24

Elaborate echo-study equipment is shown taken from a pre-recorded tape. At left, micro-
above operated by the author. On the right, phone and reflector combination pick up echos
a radar with speaker is used to beam sounds for recording from distant cliff and is recorded.
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Continuous loop of tape provides repeated,
pre-recorded test sounds. In this case the
sounds are fed to a small speaker mounted
on a parabolic reflector in order to intensify
and beam the sound into a desired direction.
The reflector is a 25“ parabola made by C.
W. Torngren Co. located in Somerville, Mass.

the tapes will be uncomfortable to study
later.

Recording Equipment: Echoes can be
collected using almost any type of tape re-
corder although some will do the job much
better than others. For example, an ordinary
115-volt ac operated recorder must be used
within extension-cord reach of a power
supply; this greatly limits the echo-hunting
prospects.

Obviously portability is a highly desirable
feature. However most modestly-priced bat-
tery-powered portable tape recorders utilize
slow tape transport speeds and are intended
primarily for voice recordings; they are not
suitable for recording high fidelity music or
such difficult subjects as bird songs.

Echo-collecting per se does not call for
the ultimate in high fidelity because you will
be working mostly with simple noises. But
there is another, more important recason 10
use the fastest tape speed possible. The
faster the tape moves, the farther apart on
the tape will be the original sound signal and
its echo. Measurement of this distance is the
basis of calculating how far the echo-retlect-
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ing object is from your position. The longer
the sound-to-echo distance is on the tape, the
more easily and accurately you can make
these measurenients.

If a tape recorder has a slow tape speed,
but is otherwise suitable for field work, the
tape speed can be stepped up. The tape is
moved along by means of a rotating metal
rod (capstan) against which the tape is
pressed by a rubber roller. A metal or plastic
sleeve fitted over the capstan—in order to
increase its diameter—will increase the tape
transport speed.

The circumference of the sleeve would
have to be calculated and machined very
carefully to obtain siandard higher tape
speeds such as 7'2 inches per second or 15
inches per second. But this is not really
necessary. You can use any arbitrary tape
speed provided (1) you replay the tape with
the same recorder and (2) calibrate the new
tape speed. To calibrate, simply run through
some tape for a minute and measure the
length of tape transported; express this in-
formation in terms of inches-per-second.

Finally, you can provide at least a cer-
tain degree of portability to your ac operated
recorder if you fit the family car with a
converter that changes the 6-volt or 12-volt
battery power to 115 volts ac. This will at
least enable use of the recorder at such lo-
cations as can be reached by car.

Parabolic refiectors: Echo recordings can
be made with no other equipment than a
tape recorder and a microphone but the use
of a parabolic reflector offers certain distinct
advantages. It will greatly increase loudness
of the recorded echo and also eliminate
much unwanted background noise. A second
refiector can be used to good advantage to
beam the original sound, pre-recorded on
tape, toward the reflecting object.

The larger the refiector the greater sound
gathering power it has; but of course prices
go up commensurately. On rare occasions
you can pick up a government surplus radar
reflector at very small cost; a 28" diameter
retiector used by the author cost five dollars
at a New York surplus store.

Microphone mounts: None of the para-
bolic reflectors are provided with mounts to
hold the microphones. The simplest way to
attach a microphone is to drill a ¥4" hole in
the exact center of the reflector and attach
a threaded rod to the hole with nuts. The
microphone is fastened to the end of the rod

(Continued on page 147)
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NEW
Indoor Antenna Systems

Built-in tuned amplifiers pep up
snowy pictures in the fringe suburbs

By B. G. Waterman

N THE DAYS before these electronic

marvels came into being, audiophiles had
a choice. They could string a simple FM
dipole (made of TV twinlead) behind or
inside the hi-fi set, or they could run a twin-
lead wire up to the roof and there erect a
fancy rig. Some of the more usual FM an-
tennas used in the early days were named
for their appearance—the turnstile, the “S,”
or the unipole.

Things have changed: New indoor FM
antennas with built-in wide-band amplifiers
have altered the picture quite a bit. How-
ever, let’s face the facts! While the new units
are far more effective in a fair-to-good sig-
nal area than the folded dipole ever was,
they aren’t much of a match for a good out-

door antenna array. Fortunately for the
manufacturers, people who had settled for
folded dipoles in the past, are more than
happy with the new indoor antenna systems,
while others, who had given up and erected
outdoor rigs leave well enough alone.
The new antenna systems have one other
added bonus, in that they are attractively
designed, and available in a choice of colors
too. There's no need to hide these little

beauties inside or behind the cabinet! What's
more, installation is simple. Just connect
the antenna terminals of your FM tuner to
the antenna wire leading from the unit, and
plug its AC line cord into the switched AC
receptacle on your FM tuner.

Look inside: Basically, these antennas

Antronics Multitron high-gain FM unit {above)
uses printed-circuit board construction (below).

The Gallo Twin indoor television antenna
(left) stands on TV set or hangs on wall.
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consist of a printed circuit board on which

the antenna pattern itself is etched. The
remainder of the circuit board is devoted to
a high-gain, transistorized amplifier and its
associated power supply. The circuit board
is housed in an attractive cabinet, with only
a picce of twin-lead fitted with spade lugs,
and a power (AC) cord protruding. For the
most part, antenna orientation has been com-
pletely eliminated as a problem.

So far. there are two companics that are
currently producing FM/FM-Stereo anten-
nas of this type. One is Gallo Electronics
(12 Potter Ave., New Rochelle, N. Y.) and
the other is Antronics, Inc. (309 Queen
Anne Road, Teaneck, N. J.)

Gallo has several other products in the
same line that will be of interest. One of
these is the Gallo Twin indoor antenna,
which somewhat resembles a picture frame
with no picture inside it. It measures 1x7x9-
in. and supports itself on its own easel back.

The Gullo Color Muster is usable on
color or black and white TV, and also for
FM. It measures the same as the Twin, but
instead of an ecasel back, the base tapers to
three inches. In addition to the antenna con-
nection, this unit also has a power cord
which must be plugged into a convenience
outlet, and a switch on the antenna controls
the power.

Never say, “Die!” Rabbit ear antennas
have served the consumer a good many years
with success. The engineers at Channel
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Hookup of antenna system is easy. Just
connect to set's antenna screw terminals.

New Channel Master indoor antenna (left)
uses rabbit-ears and transistorized amp.

Master Corporation (Elienville, New York)
mated the telescoping dipole with a transis-
torized signal amplifier to pull in signals from
great distances. However, the Channel
Master unit is designed for fringe areas only
where present indoor dipoles fail to operate
or produce snowy pictures. One unit, the
Apollo, is designed to operate from 15 to 45
miles away from the TV transmitter.

In the FM reception department, Channel
Master has come up a unit designed for the
critical demands of FM stereo reception.
Fringe reception up to 60 miles from the
transmitter is possible with their indoor FM
antenna with transistorized amplifier.

What to buy? This is the question that
plagues all consumers especially in the TV
and FM indoor antenna market place. Who
should the buyer consult? Well, there is no
one like the local TV serviceman. He is not
only trained to advise you, but he, and al-
most he alone, is the authority in your local-
ity on TV and FM signal propagation. Also,
he has had experience installing and servic-
ing many antenna TV and FM systems to
know what is best for your set in your neigh-
borhood.

If you want to eliminate the poor recep-
tion you get with your present indoor an-
tenna sctup, start thinking about an indoor
antenna with built-in signal-boosting ampli-
fier. You can replace whatever you are now
using with a twist from your screwdriver.
The whole job takes five minutes. =
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/By Byron G. Wels, K2AVB

IRLS, are you hearing the term

“career girl” less and less and
“spinster” more and more? Well, now
you can stop traveling to summer re-
sorts and sneaking off to friendship
clubs. “Out there” is a vast, untapped
reservoir of males riding the airwaves,
with a healthy dollop of unattached
types just waiting for a friendly CQ
from a feminine ham.

Let's examine the average male
Ham-o sapien from the point of view
of marital possibilities.

This lad has been an avid radio buff
since early youth. He and most of his
fellow hams got started in their teens.
So the formative years for these fanat-
ics were spent in pursuing what they
call “rare DX,” or far-away foreign
stations. This pursuit took the place of
pursuing female company. After all,
dating costs about as much as a new
final amplifier tube, and you know
there’s no decision to be made on rthat
score!

As a result of this nocturnal bab-
bling, the ham takes on a strange per-
sonality. Over the air, he is outgoing,
friendly, a gay blade, even witty at
times. But in company (alas), he tends
to retreat into his shell. On the air, he
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never sees the people he speaks to. In
person, he is prone to blush, mumble,
stare at his shoes and exhibit other
nervous reactions.

While he may become embarrassed
in the presence of people (especially
girl-type people), dim the lights, put a
microphone in his hand and talk to him
about sloping Windom antennas or
open-wire feed lines, and he’ll wax
romantic!

The average ham is usually well-
fixed economically too. Girls, ham
equipment is fairly costly if you go into
it the way some of these hoys do, and
you can usually estimate the income of
the ham by how he describes his rig.
The more elaborate it is, the more he
spent on it; therefore, the more he had
to spend.

The logical way to meet a ham is to
become a ham yourself. Never under-
estimate the power of a woman ham.
To demonstrate this point, visit a local
(unattached!) ham and exhibit an in-
terest in his hobby. Then ask him to let
you send a CQ or general call. Try_to
keep count of all the replies vou get.
*Simpossible. Women are so rare on the
ham bands that a torrent of replies is
always elicited.

There have been many happy out-
comings of boy-girl meetings on the
ham air waves, and in many cases the
offspring of such marriages become
hams too. There’s no age limit, either,
at the top or bottom, so the wary she-
ham will be strictly noncommittal on
the air until she can arrange an “cye-
ball QSO” (ham lingo for face-to-face
contact). It's not hard to do. for hams
are notoriously helpful, gender not-
withstanding. A helpless YL—we'd
better translate again: YL is a young
lady; an XYL (or ex-young lady) is a
wife—can easily mention on the air
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that she's got a frammis in her receiver
widget and, before she can sign off, the
streets will be filled with helpful hams,
soldering guns at the ready.

There also are other opportunities
for the hamette (?) 1o meet other hams.
There are ham club meetings (female
hams are a/ways made club secretary),
field day outings, and hidden transmit-
ter hunts. Here's where the female can
meet the male on his own ground and
earn his respect. There's nothing par-
ticularly masculine about pressing a
microphone switch and making more
contacts than the other fellow! The
funny thing about it is that ham radio
seems particularly well-oriented to
feminine instincts. Even Morse code,
long touted as difficult, is easier for the
female, whose ear seems to be better
attuned to this sort of thing. The ladies
always pick it up faster and are more
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YOUTHFUL hams tend to pursue their hobby
rather than pursue girls. After all, a date
could cost as much as a final amplifier tube.

accurate. What do you get when you marry
a ham? For one thing, this guy isn't going to
be chasing around the local rathskeller. He
won't go out bowling. He'd rather sit in the
attic and make contacts with his rig. He's also
very easy to please. He'll hurry home at night
(to the transmitter and you, in that order)
and will settle for a sandwich and coffee, sit
up half the night talking to faceless voices
and holding his ham-spouse’s hand.

So how do you get into this air-waves-get-
acquainted club the quickest, casiest way
without investing a lot of time and money?
The following minimum requirements are all
that are required for this happy husband-
hunting hobby.

What It Takes To Get A License: Forget
the rumors you've heard. Amateur radio is
for amateurs, and no heavy engineering
knowledge is necessary. True, you have to
pass a test, but the test is designed only to
make sure that you won't get into trouble on
the air. There are three major grades of ama-
teur license, each requiring a more stringent
examination. Let's examine these classes of
licenses and the privileges they extend.

The Novice License: The requirement is
twofold. You must pass a Morse code test
and demonstrate you can receive at a speed
of five words per minute. Common five-letter

words are used and you must copy 25 con-
secutive letters, or one minute’s worth. A
written test is also required consisting of 20
multiple-choice questions. You must score
75% or better. The questions range in difti-
culty from “What is the abbreviation for
Eastern Standard Time” to “What is a para-
sitic oscillation.” This license is good for one
year and is not renewable. The written test
can be administered by any adult American
citizen. The code test must be administered
by a ham with at least a General Class
license.

The Technician License: The code re-
quirement here is the same as for Novice,
but the written exam is the same as that given
for the next higher grade—General Class.
This ticket is good for five years and is
renewable.

The General Class License: Here the code
required is 13 words per minute and the
written exam is a bit stiffer. You have to
report to your local FCC office to take this
test, but the license is good for five years, is
renewable, and includes extended operating
privileges.

But getting the license (or ticket, as the
hams call it), is just half the batile, honey.
You can’t operate without equipment (as
every smart girl knows). but don't let this

(Continued on page 125)

ON THE AIR, the ham is outgoing, friendly,
even witty at times. But in company the same
fellow will blush, mumble, stare at his shoes.
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Putting the
Middle Channel
to work

What does one do with a derived
center channel on a stereo system?
The author powers aremote speaker

By Julian M. Sienkiewicz
Ednov

middle speaker output provided in al-

most all of today’s stereo amplifiers.
In many cases, the listeners are satisfied with
their present two speaker setups now being
used. As a result, a good monophonic sound
source often remains untapped. Not so in
the author’s house. There, the middle channel
is used to supply FM and phono programs
to the kitchen where the better-half spends
most of her listening time during daylight
hours of the day.

The cost of putting your middle channel to
work in the kitchen, den or workshop is not
excessive and if you are a do-it-yourselfer,
the chances are you have the 6-in. speaker,
hookup wire and maybe the L-pad (to con-
trol volume) in the basement workshop. The
speaker and L-pad are installed in a plywood
baffle. The baffle wood and style are deter-
mined by the wife’s style tastes and your
pocket book. However, if you want to keep
costs down, a baffle can be had for as low as
$2.50 or you could make your own.

Nothing for Nothing. The power output
needed to drive the middle speaker is stolen
from both power output stages of the stereo
amplifier. So, if you are using a dual 10-
watt-per-channel stereo amplifier at full pow-
er, do not attempt to squeeze out more power
to drive a third or middle speaker. The au-
thor’s stereo amplifier is rated at 20-watts
per channel, and at normal roomn listening

MANY hi-fi fans do not plan to use the
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PUT THE MIDDLE SPEAKER where it will do the most good.
Wires can be hidden in wali or follow telephone wires.
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HEATH AUDIO WATTMETER checks power delivered to a 16-ohm load (built into wattmeter) from middle channel ter-
minals of EICO ST-40 amplifier. Resistors load down outputs. Amplifier is driven by 1 k¢ tone from a test record.

levels for his high-fidelity system only five to
eight watts per channel are used during peak
loud passages. A third middle speaker re-
quiring five watts of drive power would not
overload this hi-fi setup.

A test hookup was made to determine ex-
actly how much power can be tapped from
the middle speaker output terminals when
the two stereo channels are delivering equal
amounts of power to equal loads. The first

series of tests were made using an EICO ST-
40 integrated amplifier whose speaker out-
put circuits are typical of many other medium
and high-power units. Two calibrated 16-ohm
high wattage resistors were used in place
of the left and right speaker loads. An audio
wattmeter with internally calibrated 16-ohm
resistor was used to make power measure-
ments, A 1000-cycle tone signal was supplied
to the input jack of the amplifier set for mono

MIDDLE CHANNEL
SPEAKER TERMINALS

S———wnww—

50-0HM, |0-WAT T
S- RESISTOR W/ TAP

SPEAKER

SCHEMATIC DIAGRAM
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IF BAFFLE PANEL is too thick, counterbore mounting hole
and attach dial plate to L-Pad with radio cement or Duco.

operation and the level controls were ad-
justed until the wattmeter indicated 10 watts
output per channel. Then a third 16-ohm
high-wattage resistor was connected across
the “middle” speaker output terminals. A
slight power drop was noted in each chan-
nel. The level controls were adjusted again
to bring the power output drop across the
16-ohm left and right channel resistors back
to 10 watts. Then, power across the middle

CONNECT TO

TWO WIRE LINE

L-PAD 2

NO CONNECTION
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NO BACK PANEL NEEDED! Wire the L-Pad in place and
just hang up. Wall behind baffle serves as back panel.

channel resistor was found to be 10 widtts,
too!

Obviously, each channel was supplying one
half the power for the middle channel, and
this was checked by alternately reducing the
outputs of the left and right channels to zero.
Lo and behold . . . the power output at the
middle speaker output terminals dropped to
5 watts—which is the average power of 10
and zero watts.

NO CONNECTION

2]\ \ )= SHAFT

LEADS CONNECT TO
SPEAKER TERMINALS

59



Several other checks were made at the
1.5-, 5.0-, 2.5-, and 1.0-watt levels on the EICO
ST-40. Other power checks were made on a
Heathkit AA-121 power amplifier at levels up
to 25 watts. Results were always the same.
The power available at the middle speaker
terminals is always the average of the power
delivered to the left and right channels pro-
vided the amplifier was not called on to
provide 75% of its rated output.

Too Much Power. Since the power avail-
able for the kitchen speaker is much more
than needed to drive a typical replacement-
type PM speaker or even the 6-in. thin line
speakers currently on the market, a high
wattage resistor should be inserted in series
with the middle speaker so that the L-pad
volume control can be set for maximum loud-
ness without overloading the middle speaker.
This is a trial and error process, the results
of which are determined by the amplifier and
speaker you are using. However, a 10-watt
50-ohm resistor with adjustable tap should
fill the bill in all cases. In fact, for very low
settings of the amplifier by low power am-
plifiers, this resistor may not be necessary.

Hooking-up the Kitchen Speaker. This
is easily done. Do the hard work first, and
that is running a two-wire cable from the
power amplifier to the site of the speaker in
the kitchen. Use zip cord, TV lead-in wire,
or just about anything that is available. Don't
worry about power loss because you will
need only a fraction of the total power avail-

COMPLETE BAFFLE is
ready for wall mount-
ing. leads held in
hand connect to mid-
dle channel output on
amplifier unit. These
leads should be at
least 12 inches long.
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able at the middle speaker terminals. Next,
the speaker and L-pad are mounted in the
baffle. The threaded bushing on the L-pad
may not be long enough to pass through the
plywood of the bafle so some counterboring
may be necessary. A drop of radio cement
on the hardware threads will prevent loosen-
ing due to speaker vibrations. Wire the baffle
carefully following the schematic diagram
and L-pad pictorial drawing. Finally, connect
the baffle to the two-wire line. At the am-
plifier end, be sure to insert the high-wattage
resistor with the adjustable tap set at maxi-
mum resistance.

Now is the time to turn on the amplifier
and set it to operate at normal room listen-
ing level you prefer. Then set the L-pad con-
trol for maximum sound. Not much will come
out of the kitchen speaker until the tap on
the high-wattage resistor is lowered. This
is done to a point where the sound output is
a notch or two above requirements.

MATERIALS LIST—MIDDLE CHANNEL

amt. req. Size & Description
1 5, 6 or 8” diameter speaker, 3.2, 8, or 16 ohms
1 4, 8 or 15 ohm L-pad to match impedance of speaker
selected (IRC LP4, LP8, LP1S)
1 Baffle—wall mounted to house speaker selected
1 50-0hm, 10-watt resistor with adjustable tap
1 2-wire line—length as required

Solder, radio cement, hookup wire, ete.

¥

&
/S

RADIO-TV EXPERIMINTER



Ny W, O Y T TR

The exciting world of short-wave radio is open to you when

you put together the Knight-Kit Star Roamer all-band receiver

OR the hobbyist seeking a receiver some-

where between the 2-tube regenerative
job and the high-priced SWL set, Allied
Radio has introduced the Star Roamer. Cov-
ering 200 KC to 30 MC in five bands, it’s
replete with S-meter, noise limiter and
nearly a dozen operating controls to please
the most avid knob-twirler in search of DX.
But how about the price. pegged at a pid-
dling $39.95? Is it possible to load deluxe
features into an economy model and come
up with a more than a fancy front panel?
After assembling and checking a Star Roam-
er, it's evident that the kit achieves some
solid successes. But the engineers have
slipped in some “gingerbread,” like the car-
makers back in their tailfin days.

Constructing the kit requires care—there
arc plenty of coils and a big bandswitch

FEBRUARY. 1964

loaded with contacts to be wired. But the
manual, which could be followed by a
groggy chimpanzee, is a marvel of clarity. It
avoids bloopers like wiring steps on one
page, drawings on another. More features
that coddle the Kkit-builder: wires are cut
and stripped. hardware necatly divided into
many packages, resistors and capacitors
numbered and card-mounted. If you’re not
the duffer who cooks up cold-solder joints,
the completed kit might pull in Bombay first
try. The job takes about [5 hours for the
meticulous builder, 10 if you're reckless.

As anyone who's strung a dial cord
knows, it can be trickier than the porpoises
at Marineland. The manual tells you how
to do the job. However, play safe as we did
by cutting the dial cord in the last step of
installation, not the first.
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Underside view of the chassis shows all the
front panel controls neatly lined up on front

No doubt the completed kit turns in its
best performance after alignment of the
various coils and transformers. Though pre-
tuned at the factory, these adjustments only
get you into the ball field. Some “touch up”
is needed to account for differences in wiring
layout from onc kit to another. The manual
gives two approaches with and without test
equipment. Since the SWLer may not have
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Small parts are readily located on numbered
cards. Hand holds factory-wound coils that
are prewired before mounting in chassis,

apron of chassis. Screw driver points to rear
panel adjustment potentiometer for S-meter.

an RF signal generator handy the second
alternative is usually more attractive. The
manual is on the right track in recommend-
ing the powerful, accurate (and free) refer-
ence signals emitted by WWV, the National
Burcau of Standards station in Maryland.
It could ease the alignment job for hobbyists
spotted anywhere in the country. Our Kit
checked out nicely; none of the pre-set fac-
tory adjustments were more than a turn or
so from the ideal settings.

After snaring local broadcast stations with
a finger touched to the antenna terminals, we
decided to give the Roamer a real workout
on a big outdoor skyhook (a 60-ft. long-
wire). A raft of stations from Europe and
the Mid-East barrelled in during early eve-
ning reccption. We sampled the Voice of
America’s transmission from Greenville, N.
C. (though they were beaming Count Basie
toward Europe and Africa at the time).
Some Air Force boys were busy with air-
traffic control on one frequency, while Radio
Moscow spouted news on another. Hams

RADIO-TV EXPERIMENTER



For some kit builders it takes three hands to
install a dial cord. In the Star Roamer it is

chattered on 40 and 80 meters, a shipboard
station worked in the 2-3 MC band. A
couple of hours of monitoring proved that
sensitivity of the set was easily adequate for
most shortwave listening.

After mounting speaker on chassis, cover the
cone with cardboard to avoid tear damage.

FEBRUARY. 1964

recommended that the dial cord be cut to size
only after stringing large tuning dial drum.

The set’s lack of an RF amplifier stage
shows up in two ways. Up in the high band,
sensitivity falls off. Copying ham stations on
10 meters, for example, is not easy. And
hearing citizens banders proved successful
only after a regular CB antenna was hooked
in place of the longwire. But this is no prob-
lem on the international shortwave bands,
mostly in the mid-bands where a good long-
wire pulls in just about everything. You can
also expect some “images” due to the lack of
an RF amplifier. It is possible that a strong
signal will pop up on two places on the
dial.

An interesting bit of legerdemain in the
Roamer’s circuitry is the sensitivity control,
a front-panel knob that gives the SWL’er
three functions. For one, it's the BFO to
provide the missing tone needed for code
reception. To make audible the hiss-and-
puff sounds of CW transmissions the knob is
advanced until tone is heard. What occurs
in the circuit is |F regeneration; the 1F tube

(Continued on page 149)
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Lissajous Figure Quiz

By Irvin L. Holt

ISSAJOUS figures viewed on oscillo-
L scopes offer a very useful technique for
measuring frequency of an unknown signal
when a standard frequency is available. The
unknown frequency is normally placed
across the oscilloscope’s vertical terminals
and the known frequency is connected to the
horizontal terminals. The ’scope is set to
operate on external sweep and when the two
frequencies are whole number ratios (2:1,

5:1 4:3 2:1 3:2

1:1

3:2, etc.), the 'scope displays Lissajous fig-
ures.

Each Lissajous figure indicates a frequen-
cy ratio; that is, the vertical frequency com-
pared to the horizontal frequency. For ex-
ample, if the vertical frequency is 240 cps.
and the horizontal is 60 cps., the Lissajous
figure would indicate a 2:] ratio. See if you
can match the Lissajous figures with the ra-
tios below. Answers on page 146.

4:1 5:3 3:1 5:2
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By G. Ronwell
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REPORTER TOM LANKFORD uses CB equipment
from his car to relay the fasf-breaking news
as it happens to Al Stanton at the city desk.

HEN frenzied violence explaged in a

southern city recently, it literally ex-
ploded! Destructive bombing took place, and
both the police and newsmen were vitally
in need of the facts as they were happening.
They needed the hot news hor!

Communications were important now.
Police Intelligence Squad Detective Marcus
Jones had installed six-channel citizens band
equipment at a base station and in several
cars. CB communications were needed be-
cause the high traffic on the department’s
only police frequency channel was too heavy
and more communications were needed . . .
at once!

While the use of CB helped, ordinary CB
traffic on the six channels caused interfer-
ence, and the police CB units weren't much
help. Detective Jones was in the process of
ordering new crystals to change the channels
police used and was faced with several days
delay. Dwayne M. Berner, president of Re-
gency Electronics, offered detective Jones
the use of several of the new Regency Range
Gain CB units. These units ofter crystal con-
trolled sclections for all 23 CB channels, and

s ?' .;ij.-“.-,.;,_g;;-:

AL STANTON, Assistant Cify Editor. Mr. Stan-
ton maintained his vigil at the CB rig, relaying
story material to the rewrite men, and direct-
ing other reporters to the scenes of action.

65



66

DETECTIVE MARCUS JONES poses beside his
unmarked police car with the CB rig that

helped police keep on top of the action. Units
were placed on car seats for easy handling.

24 hours later, the CB sets were in operation.
The policemen found communications now
greatly improved. They could move to any
CB channel to avoid other traflic. What's
more, this facility permitted them to change
channels at will, and virtually prevent un-
authorized monitoring of police traffic.

That was half the story. There was an-
other group that was highly interested in
what was happening where, when the city
exploded. The newspapers had to follow the
fast-breaking events, and keep the public ad-
vised of what was happening where.

The same CB equipment was put to use
by one of the major local newspapers, and
was used to good advantage. Reporters for
other papers tried to use telephones, and
were quickly overrun. Those who got too
close to the action soon found themselves a
part of it. Those who stayed well out of
range couldn’t get the story.

Teams of reporters were dispatched to
the various centers of the city by CB radio,
with the base station located at the newspa-
per's City Desk. As violent groups moved
from place to place, reporters were warned
in sufficient time to let them relocate to a
safer position. As the violence passed a car,
the car was dispatched to another area where
it was about to flare up anew. Stories from
the very centers of the activity were relayed
to the newspaper’s City Desk. As the story
came into focus, the editors at the copy desk
pounded out the facts with their typewriters.

Fed to the composing room, the linotype
operators took over and soon the type was
locked up into forms for the press run. Still
the news kept coming in. And as it did, the
editors incorporated the facts into late edi-
tions on the same day. After the regular press
runs, the newspaper began to get ready a
wrap-up story for their Sunday edition.

How it was done: The Regency Range
Gain units use a double sideband reduced
carrier to provide added range without ex-
ceeding the legal five-watt limitation. This
extended range in the heart of a metropoli-
tan city stood the users in good stead dur-
ing the moments of peak action.

The news reporters had the CB units
mounted under their auto dashboards, but
the police preferred to place the units on the
seat beside the officer. A window cowl an-
tenna mount was used, and this added to
the overall flexibility of the operation, for
the units could easily be transferred from
carto car at will.

As of this writing, there’s no way to tell
how the mob problems in this city will be
resolved. One can but hope for the best.
One thing is certain however, when it’s fi-
nally over with. . . . When that last vicious
bomb has been hurled. . . . When the last
vehement oath ‘has been uttered, and when
peace once again descends, you can bet that
the news will be relayed by CB radio! L]

Regency Range Gain CB unit mentioned in text
tunes in any of the 23 CB channels. Frequency
synthesis provides crystal-control operation for
the transmitter and receiver. A 3.5-ke. vernier
control on the front panel can be used to zero
in on those CB signals that are ‘‘off channel.”
Ready to operate, the unit sells for $269.95.
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WACKY WOMAN
WiTH
OLlE NSAK

Y PHYLLIS DiLLER (the Wacky Woman in

this story) finds the life of a profes-
sional comic a fast one with many scenery
changes. One piece of her luggage (she tours
with 38) is a Wollensak tape recorder that
is put to use daily for professional and ama-
teur reasons.

Aside from entertainment purposes, Phyl-
lis uses her Wollensak to tape letters to her
5 children. After her evening’s final perform-
ance, she rehearses new theatrical material,
writing 95 per cent of her own scripts with
the aid of the recorder. As a silent secretary,
the Wollensak took down the first draft of
her new book entitled *“Phyllis Diller Tells
All About Fang.”

At a closing night in Chicago, Phyllis gave
a party and in no time the town’s top talent
were singing and talking into her tape re-
corder. Result: watch your local disc shop
for a new Phyllis Diller album. =

b

Equipped with sax and
stereo headset, Phyllis
Diller accompanies a
Brubeck recording and
records her debut solo.

‘‘Get outdoors and re-
cord ants working,”
Phyllis tells wus. But
don’t you believe it;
she was working up a
new act at home when
the camera caught her.
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1: THE SANBORN COMPANY'S Viso-Monitor in oction.

Now the doctors know all about seriously ill patients, thanks to . . .

Electronic Monitoring

By HARRIS E. DARK

UB-DUB, 1lub-DUB, lub-DUB— 72

times a minute, 100,000 times a day,
nearly 40 million times a year—the human
heart chugs along, pumping 4,000 gallons
of life a day to all parts of the body. Time
was, heart failure from any cause had
positive, decisive, permanent effect. Now
in some of the more progressive hospitals,
victims of heart failure are frequently
saved by the pressing of a button.

The secret of electronic life saving is
keeping a constant check on the patient’s
heart condition and several other vital
body functions. A whole new science of
electronic monitoring has been recently
developed to do this. (Figs. 1 and 2.)

Electronic monitoring is an extension of
the “intensive care” method of strict pa-
tient supervision which has been inaug-
urated by leading hospitals in recent
years. When a patient requires constant
bedside guard duty, this service is offered
in an IC ward, superior in many respects

to having three private nurses, and at only
a fraction of the cost.

In an IC ward two or more specially
trained nurses are~in attendance at all
times, and more can be called in when
needed. There is a supply of emergency
drugs and appliances in the room and di-
rect telephone lines to the various doctors.
The doctor will receive information on
special portable equipment (Fig. 6), or, if
he is in his office, he feeds the signal di-
rectly into his electrocardiogram machine
for study. Should consultation be desired,
the same signal can be sent to a specialist
by long distance telephone.

A typical system is the Medtronic card-
iac monitoring system installed at St.
John’s Hospital in Springfield, Mo. Each
of the indicating panels on the console
shows, when a patient is connected to it,
a lighted graph of heartbeat rate. Each
patient’s doctor supervises the adjustment
of the max-min settings.

RADIO-TV EXPERIMENTER



4-CHANNEL OSCILLOSCOPE
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2: SANBORN’S SYSTEM of monitoring. EEG is electroencephalogram, ECG is electrocardiogram.

of Body Functions

If the indicator should go above or be-
low the preset rate, the appropriate part
of the panel will light up red. In either
instance, a discreet buzzer will sound.
Thus any nurse in the room will know
immediately if any patient is in trouble.

Strapped to each patient’s chest is
an unobtrusive transistorized transmitter
(Fig. 7); connected to the transmitter is
a pulse transducer similar to the pair of
electrodes used in an ECG pickup. The
tiny transmitter’s signal is picked up by a
receiver-transmitter attached to the bed.
This allows the patient to be moved about
on the bed without restriction.

The receiver-transmitter is plugged into
the nearest 110-volt electrical outlet; as is
the monitor console. So long as they are
joined through a common electrical sup-

. . 3: THE WIRELESS ECG preamp (left) picks up patient’s
ply system, Bed One will transmit to hearibeat ‘and transfers it to the monitoring equip-

Panel One whether the bed is in the same  ment. Gadget on right converts the signal to an
room or several wings away. avdio frequency and sends it inta the phone mike.
For a detailed look at a typical monitor-
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4: MEDTRONIC console at St. John's, showing iden-
tical portable oscilloscopes (on top), each with ifs
own eight-position “‘patient selector’” switch box.

ing operation, let's say the heart of the
patient in Bed Three, though still within
the limits preset and dialed into the panel,
has been showing considerable variation
and deserves a closer look. The nurse dials
the “patient selector” switch on a small
portable oscilloscope (Fig. 3) and gets a
small instantaneous picture of the Panel
Three heartbeat as it would appear on an
electrocardiogram, something like this:

\J\—--....

If there is need to make a permanent re-
cording of the heart action an ECG ma-
chine can be plugged into Panel Three to
make an electrocardiogram on the spot.

According to Dr. Glenn O. Turner,
prominent internist and heart specialist
on the staff of St. John’s, there is about
a two-minute margin between the instant

5: POSITIONING of the counter-shock electrodes.

of heart block and the point of no return.
For this reason monitoring, with its in-
stantaneous announcement of cardiac ar-
rest or even the threat of it, gives the hos-
pital personnel the benefit of the 120-
second period of action during which the
life may be recovered. Without such an
efficient warning device, it is possible for
an apparently peacefully sleeping patient
to be in mortal distress too long before
even the most conscientious personal at-
tendant might become aware of the
problem.

For years, lives have been “brought
back” by injections of stimulant drugs
such as adrenalin, which sometimes can
boost the heart into action; and, if the
cause of the failure has been removed, the
heart may continue to pump normally.
But drugs are not dependable in the cor-
rection of ordinary heart failure and if the
problem is fibrillation, drugs are useless.

Ventricular fibrillation, a chaotic, twitch-
ing condition of the heart’s individual
muscle fibers, is often the result of acci-
dental electrocution, but the deadly
spasms can also be caused by body ail-
ments such as occlusion from a blood clot.

Strangely, a powerful electrical shock,
expertly administered with delicate, pre-
cise equipment, will effect a cure.

Countershock to arrest ventricular fi-
brillation can today be applied either in-
ternally or externally. In an operating-
room situation where opening the chest by
surgery is not so difficult, the current (1
to 1'2 amps. at 120-135 volts for a few
tenths of a second) may be applied directly
to the surface of the heart. The open-chest

RADIO-TV EXPERIMENTER



6: PATIENT with Medtronic chest strap that sends
signals on heartbeat, temperature, ond respiration
rate. Receiver-transmitter under bed receives sig-
nals from chest strap and sends them to the console.

method has the advantage of allowing the
surgeon to squeeze the heart with his hand
to maintain the circulation of oxygenated
blood (while artificial respiration is also
being administered) until the heart is re-
started and on its own again. This method
has been widely used since 1947 and has
been instrumental in saving 25% of pa-
tients suffering from cardiac arrest.

But for outside the operating room
where surgery is not feasible, an electrode
is placed at the neck (just under the

Adam’s apple) and another at the apex of
the heart (just under the left breast). The
480 volts will send five amperes through
the body, with 1.5 amps. of this current
flowing longitudinally through the heart;
this will bring the twitching fibers to rest.
A further, and undoubtedly more im-
portant, development is the portable
defibrillator. The latter has been applied
to 12 patients at Johns Hopkins Hospital
with 1007, success.

One further question in the matter of
patient resuscitation: Once the heart is
defibrillated but fails to start, or if it was
not in fibrillation but had merely gone
into quiet cardiac arrest, how is it
restarted?

For this there is the electronic pace-
maker (Fig. 4) that can supply, internally
or externally, a regular, timed current to
the heart muscles which is very similar to
that normally produced by the heart’s own
pacemaker. In extreme cases, a complete-
ly portable pacemaker about the size of a
cigarette lighter can be implanted in the
patient’s abdomen. A minor incision
every three to five years to make a
change of batteries is all the maintenance
required.

Each new improvement in the electro-
inspection of the human body, lends
greater accuracy, more convenience, in-
creased lifesaving ability to the marvelous
tools now in the grasp of modern medi-
cine. As one observer put it the other day,
“It’s getting harder and harder to die.” B

7: TYPICAL Sanborn 760 series setup of electronic monitoring and recording equipment for an operating room.
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NEON SWITCH
PHOTOCELL

ERE’S a nove! photocell relay that com-
bines excellent sensitivity with ex-
treme simplicity by using a neon bulb as an
electronic switch. Although it uses neither
vacuum tubes nor transistors, its sensitivity
ranks with the best of these types. As an

All the parts for the
photocell relay are
mounted on one half
of a Bud chassis box.
Wiring is not critical,
however a neatly
wired unit will work
the first time without
the need for annoy-
ing trouble shooting.

By John Potter Shields

added bonus, the circuit offers both larching
relay action (relay remains closed after actu-
ating light source is removed), or automatic
recycle (relay opens after actuating light is
removed).

Another nice feature of the photocell relay

K1 (UNDER C1) y
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Top of unit mounts sensitivity adjustment
and terminal block for external connection.

is that it draws essentially no current from
the power line during standby periods when
the relay is not energized. This means that
the unit can be left permanently connected
to the power line without fear of running up

Parts | List sse——————

C1—20 mf., 150-volt DC electrolytic
capacitor

C2—4 mf., 150-volt DC electrolytic
capacitor

D1—1N1693 diode, 600 ma., 200 PIV
(General Electric)

K1—s.p.d.p., 5000-ohm coil relay
(Potter & Brumfield type RS5D-5000 or
equiv.)

NE-77—neon bulb, tree terminal (GE
type NE-77)

PC—cadmium sulphide photocell (La-
fayette # MS-855)

R1—1,000,000-0hm potentiometer,
linear taper, slotted V4" shaft

R2-—22,000-0ohm /,-watt resistor, 10%

R3—470,000-0hm 1/, -watt resistor,
10%

$1, $2—s.p.d.t. slide or toggle switch

TB1—3-terminal barrier terminal block
{Cinch-Jones Series 3-164)

1—3x4x5" aluminum chassis box (Bud
CU2105-A)

Misc.—Grommets, terminal strip, hard-
ware, wire, solder, etc.

Estimated cost: $12.25
Estimated construction time: 3 hours
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PHOTO CELL RELAY

L c2
4 MF, I80¥OC

T8l

. =

1
ON-OFF K1
5 (5K corL)
20MF oL
BOVOC T,
Greek letter lambda inside photocell PC

symbol indicates the light-sensitive device.

the electric bill. The operation of the circuit
is such that the relay is energized in a “'snap-
action” fashion, thus assuring its positive
operation and maximum contact life.

About the circuit. The heart of the unit
is the NE-77 neon lamp which resembles
a standard NE-2 with a third electrode
added between the two existing electrodes.
The operation of the NE-77 is like an elec-
tronic switch. A control voltage applied to
the neon bulb’s center electrode will cause
it to fire, allowing current to flow between
its two outer electrodes.

Let's first assume that the RESET switch,
S2, is in the open position. With power
applied to the unit, the diode, D1, provides
pulsating DC voltage across the two outer
electrodes of the NE-77 via the relay coil,
K1. This same pulsating DC appears across
the voliage divider formed by the series con-
nected photocell, PC, and sensitivity con-
trol, RI.

With no light striking the photocell, PC,
the sensitivity control, R, is adJusted to the
point where the voltage applied to the
NE-77's control electrode is not sufficient
to fire the NE-77. When the PC is illu-
minated, its internal resistance lowers, firing
the NE-77 . . . this in turn energizing the
relay. The capacitor, C2, connected across
the relay coil, KI, prevents the relay from
chattering as pulsating DC is applied to KI.

When the RESET switch S2, is in the

(Continued on page 126)
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‘ Customized into a colonial-period

| dry sink, this novel high-fidelity

8 stereo nstallation whets the desire

t‘ and imagination of the home designer

=

Goes "Early American™

By Walter G. Salm
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TEREO equipment and early American
furniture can mix—provided the com-
ponents aren’t sitting out on open shelves a
la Danish modern. The object is not to hide
the equipment, but to conceal it in an un-
obtrusive, authentic piece of furniture.
Many items of early Americana are either
too big or too small. The ideal piece should
be able to accommodate a reasonably pow-
erful stereo amplifier, an FM stereo tuner, a
turntable and a tape recorder. Trying to stuft
the speakers into such a cabinet is sheer folly
and would partially defeat the purpose of
buying quality components in the first place.
What is necessary here is an equipment
cabinet—a stereo center that will be authen-
tic early American on the outside and will
have a custom-built appearance when opened.
Dry Sink. A furniture piece that lends
itself ideally to this application is a small
dry sink. Originally used in Kitchens in colo-
nial homes, the dry sink is now a fully ac-
cepted piece for dining and living rooms.
The one shown in this article is the Agawam
dry sink (Catalog No. GV 145 U) available
unfinished for $65 (express collect) from

The dry sink will house o complete stereo
system, including an 80-watt amplifier, FM
stereo tuner, manual turntable and recorder.
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Sturbridge Yankée Workshop, Brimfield
Turnpike, Sturbridge, Mass. If you would
like to build your own dry sink, then pick
up a copy of the new FURNITURE HAND-
BOOK, a Davis Publication, No. 666 for the
complete plans and “how to” information.

The components used in this installation
were chosen on a basis both of high perform-
ance and reasonably compact size. When
choosing a record player, remember that an
oversize turntable just won't fit in the space
provided. Yet a unit such as the Thorens
TD-135 offers big-turntable performance and
still remains well within the space limitations
imposed by a cabinet installation. You prob-
ably know from experience that a quality
manual turntable is usually very difficult to
hide and still use conveniently.

The tape recorder is the Wollensak T-1580
which rests on a sliding platform. The plat-
form makes the entire unit readily accessible
even though it's on the bottom shelf.

The amplifier and FM stereo tuner are the
H. H. Scott L.LK-72 and LT-110 and come
in kit form. Both are the same size in front,
so the same template can be used when mak-
ing the trim panel cutouts. The LK-72 is an
80-watt amplifier and like all power ampli-
fiers, must be adequately ventilated. One
method of assuring sufticient cooling is the
use of an exhaust fan such as the Rotron
“Whisper Fan.” Mounted at the top rear
of the cabinet, the fan will move a large
volume of warim air, helping to create con-
vection currents. The cabinet also includes
cool-air inlets located behind the amplifier
and tuner.

Adding Shelves. The first step is to add
two new shelves to the cabinet. Since these
will be hidden by the front trim panel, %-
inch plywood can be used. A thinner board
would not adequately support the weight of
the amplifier.

The doors will have to be removed for
staining, and it would be just as well to re-
move them at the outset, since this will make
it casier to work on the interior. Also, re-
move the magnetic latch.

For the amplifier and tuner shelves, cut
two pieces of ¥ -inch plywood 19Y2” wide
x 14%" deep. Drill holes in the shelves as
required. Refer to the diagrams.

Cut two wood blocks from % -inch scrap,
drill and countersink two Y-inch holes in
each, and mount them on the right wall.
These blocks will brace the right side of the
amplifier shelf. Mount the shelf flush with
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STEREO
Goes Early American”

the rear of the cabinet. Mark off the under-
hang of the built-in haif-shelf. This will
have to be cut out to make room for the
trim panel. Remove the shelf and cut a
notch in the built-in shelf. When cutting the
notch, be careful not to ruin the saw blade
on the naiis holding the shelf to the center
post in front.

The height of the lower shelf is optional,
but it must be low enough so the tuner has
enough “breathing room™ above for ven-
tilation. Cut four scrap blocks to size—all
equal in height. A single screw through the

" voLe
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Shelf for the amplifier is cut from 3-inch ply-
wood. One-inch holes are for ventilation
purposes; 33-inch holes allow cables to pass
between shelves to interconnect components.

The details for the trim board (left) are de-
termined by the author's hi-fi equipment.
Except for outside dimensions, holes should
be cut and drilled on location for an exact fit.
The lower detail (right) shows how to counter-
sink holes and avoid splinters when drilling.

plywood into each of the four legs will be
sufficient to stabilize the ‘‘table” that this
shelf will look like.

At this point, if you want to mount the
amplifier and tuner on the shelves, rather
than have them just rest on them, mark off
the hole locations on the shelves. These
should line up with the holes on the bottom
plates of the amplifier and tuner.

Trim Panel. Once the shelves are in place
and the notch has been cut out of the half-
shelf, make a template for the trim panel.
Use any convenient large piece of paper,
such as brown wrapping paper. The outside
dimensions will be 19%"” x 243", Remove
the knobs and the brass trim plates from the
tuner and amplifier and place them on the
shelves and tack the template in place with
tape. Cut square holes as shown in the trim
panel drawing.

Once you have the template exactly right,
use it to lay out the holes on the wood

¢
|

W HOLEy,

panel. The type of wood you use will de-
pend on what kind of finish you want it to
take. If you want it to match the dry sink
finish, use a clear pine. Knotty pine would
be a closer match, but some knots may lie
right on the lines that have to, be cut, mak-
ing a neat job very difficult.
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The amplifier shelf, cut from 3/,-inch plywood
rests on two scrap wood blocks and on the
overhang of the turntable shelf at the left.

For the panel, glue several pieces of clear
pine together, clamp and let dry overnight.
If you have a power saw, make the panel
somewhat oversize, and trim it to the 19%.."
x 2438" size after it dries, to get the best fit.

An electric sabre saw is the most conven-
ient way of making the rectangular cutouts.
The edges won't be exactly even unless you
have an exceptionally steady hand, but clear
pine is very soft and easy to sand—and easy
to ruin with marks, so be careful when you
work it.

Drill two holes about midway between the
two cutouts, the right hole ¥2” diameter, the
left hole 11/16” diameter. These are for the
main power switch and pilot light. If you
are using Y -inch wood for the trim panel,
then cut a l-inch diameter hole partway into
the panel from the rear, since the switch and
pilot light assemblies will not reach all the
way through a board this thick. Be careful
not to drill alt the way through the panel.

Mounting Accessorics. Remove the two
shelves for the amplifier and tuner. Take
the paper template and fasten it to the thin
plyscore board on the rear of the dry sink di-
rectly behind the space where the amplifier
and tuner will be located. Mark off square
cutouts from the template. They don’t have
to be as high as the trim panel cutouts, but
should be the same width. Remember, you
will have to get your hand through these
cutouts to attach plugs and cords.

Select a position for the exhaust fan. The
best spot is flush with the top of the cabinet

FEBRUARY, 1964

APPROX. 5"

Shelf for the FM tuner is cut from ¥-inch ply-
wood. Scrap wood blocks raise the ‘‘table”
approximately five inches; height is optional.

interior approximately in the center. Outline
the inside of the fan on the plyscore with a
pencil and cut out. Mount the fan, using
the hardware and the foam vibration pad
provided. In spite of the fan, the amplifier
is going to throw off a lot of heat and this
may affect the finish of the dry sink area
directly above. To avoid this, take some cor-
rugated heavy aluminum foil—the type that
is ready-cut and corrugated for use in kitchen
broilers. Tack two sheets of this to the top
of the amplifier compartment. Do not use
this foil unless you use an exhaust fan.

Next, drill holes in the plyscore for the
T-pads. These are a special kind of local
volume control for each loudspeaker and
will be a great help in adjusting the stereo
balance when unmatched speakers are used
or when room acoustics affect the balance.
Once these T-pads are installed and adjusted
properly, you will probably never have to
move the balance control off its center posi-
tion—the most eflicient way of using a stereo
amplifier. The T-pads are available from La-
fayette Radio Corp., 111 Jericho Turnpike,
Syosset, N. Y. (16-ohm pad, VC-52; the 8-
ohm pad, VC-51; price is $3.85 each, and
two are needed for stereo.)

Tape Recorder. In the installation, the ver-
tical position of the tape recorder wasn’t
critical, since the Wollensak unit used takes
up relatively little room. To be on the safe
side, mount the pads near the shelf at the,
top of the tape recorder compartment. Drill
two ¥&” holes for the mounting screws and a
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1” hole for the shaft of the pad. The threaded
shaft is too short to pass all the way through
the plyscore and this 1” hole will permit
mounting directly on the brass plate itself.

Wire the pads using a color-coded pair of
wires and maintain similar connection points
for both speakers so they will be in phase
when the wiring is completed.

Mount a five-terminal board on the back
of the cabinet with nuts and bolts as shown
and drill two %" holes just below the ter-
minal strip for wires.

Staining the Cabinet. At this point, you
should stain the cabinet and all inside sur-
faces that will be exposed. Stain the trim
panel and the tape recorder platform. What-
ever else you intend to do in the way of fin-
ishing the wood, such as applying a hard wax
surface, should be done at this time.

When the finishing is completed, remove
the amplifier and the tuner shelves com-
pletely. The front support block for the am-
plifier shelf will have to come out, too, since
it will be in the way.

Mount the power switch and pilot lamp
assembly with red jewel.

Use heavy-duty zip-cord for all the AC
power cable runs. Drill a ¥2” hole in the
plyscore back near the bottom of the cabinet
on the FM tuner’s side. Feed the zip cord
through the hole so about 6 feet protrude
outside the cabinet. Tie a loose knot in the
zip cord inside the cabinet and place one
large BX cable staple in the cabinet floor
between the knot and the hole. The staple
shouldn’t be hammered down too tight—
just enough so the knot in the cord can’t pull
through. Install an AC plug on the loose end.

Run the cord end in the cabinet to the
trim panel and wire in place. A length of
zip cord goes from the pilot light terminals
to the AC receptacle on the FM tuner shelf;
another length from there to the second re-
ceptacle on the rear of the turntable shelf.
Solder all connections, even where screws
are provided in the receptacles. This is a
permanent installation and it will be very
annoying if any wires come loose later.

Trim the AC cord from the fan so it will
reach the receptacle with a little slack left
over and attach an AC plug. Plug it into the
receptacle directly below it.

RADIO.TV EXPERIMENTER



Wire the interior of the dry sink (left) prior to
installing the hi-fi components. Wiring detail
for switch and pilot lamp is shown at the bot-
tom of this page. The pilot lamp is optional.

MATERIALS LIST

. Cahinet
1—unfinished dry sink (no. GV 145 U, Sturbridge Yankee
Workshop, Brimfield Turnpike, Sturbridge, Mass.)
Components & Parts
1—80.watt stereo amplifier kit, H. H. Scott LK-72
1—FM stereo tuner kit, H. H. Scott LT-110
1—Thorens TD-135 integrated turntable & arm
l—walnut base for turntable
1—magnetic stereo cartridge
1—Wollensak T-1580 stereo tape recorder
1—Rotron Whisper Fan (Lafayette PK.328)
1 pr.—15-inch drawer slides
2—T-pads 8 or 16 ohms
1—5-terminal Cinch barrier strip
1—neon lamp assembly w/resistor (Dialco 95408X-931)
1—NE-51 neon pilot bulb
1—s.p.d.t. toggle switch

Miscellaneous
2 sheets—corrugated broiler aluminum foil
2—AC plugs
12 ft.——rubber lamp (zip) cord, heavy duty
2—AC receptacles (3-outlet baseboard mounting type)
1—BX staple
12—flathead woodscrews, 114"
12—carpet tacks
7 ft.—300-chm flat twin-lead (TV) wire

Wood
1—Clear pine, glued, 1934 x 24% "
2—Plywood, 34" stock, 195 x 14Y5"
1—Plywood, 33" stock, 13V,” xlﬁ,"z"
1—Clear pine, 1%4 to 1V, x 24%,," (see text)

Place the shelves behind the trim panel by
sliding them in from the left side. First re-
place the wood block amplifier shelf support
that was removed. You can reach through
the trim panel cutout to fasten it. The same
will be possible for screwing down the sheif
itself. The tuner shelf is another matter.
After you have shoved it into place, a long
arm and a long screwdriver will be necessary
to place the wood screws.

After the trim panel is in place, there will
be a gap between the front of the panel and
the center post at the front of the cabinet.
You can do two things, either leave it the
way it is, or attach a strip of wood to block
the gap. Cut a strip of this stock 24-5/16"

PILOT LIGHT
ASSEMBLY

POWER SWITCH

TO
RECEPTACLES

SOLDER ALL CONNECTIONS
AND WRAP WITH TAPE

TO AC PLUG
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TO SPEAKER
AMPLIFIER 1
Lol
04 816
BAKELITE
TERMINAL $3 20

Wire the T-pads (there is one per loudspeaker
channel) as shown above.

T e ———

long and from 1%” to 12" wide, depending
on how much air space you have to fill. A
single countersunk woodscrew in the center
of the strip will attach it firmly to the side
of the notch in the half-shelf. Before attach-
ing to the cabinet, you will want to stain and
wax both sides of this trim strip. Be sure to
drill the hole full size to avoid splitting.

Tape Recorder Slides. Remove the stop
pins from the two drawer slides (Lafayette
Radio catalog No. ML-34, $1.75 per pair).
Pull the slides apart.

Turn the tape recorder platform upside-
down and fasten the two smaller (inside)
slider bars to it as shown in drawing. The
ends with the holes for the stop pins should
be flush with one end of the wood platform.
This end will be at the rear of the cabinet.
Be careful to mount these pieces perfectly
parallel.

Using the position of these slide bars as
a guide, mark off center lines for the outside
tracks on the bottom of the left side of the
cabinet (the tape recorder compartment).
Mount these tracks, again being careful to
keep them perfectly parallel. In mounting all
of this hardware, use shallow round-head
screws that are about 1/32” diameter smaller
than the holes in the metal.

Insert the platform’s runners into the
tracks and shove it all the way to the rear
of the cabinet. If it doesn't slide freely, look
down the tracks to sce which elements are
out of skew. Then remove the platform,
loosen screws where needed, and adjust the
tracks or runners.

Re-insert the runners and again shove the
platform all the way to the rear. Then move

(Continued on page 149)
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EEN HAVING TROUBLE trying to operate

that transistor amplifier from a crystal
microphone? Does that portable all transis-
tor phono amplifier you've just designed
have inadequate b:oss response when used
with a crystal or ceramic phono cartridge?
Is the output voltage from both crystal mi-
crophones and phono cartridges much lower
than normal when fed into a transistor stage?
Your affirmative answer to these questions
indicates that you are suffering from the
low input impedance blues.

The problems outlined above are due to
the fact that any conventional transistor
amplifier stage has a quite low input im-
pedance. While it is true that certain circuit
arrangements can raise this impedance some-
what, it still falls far short of the recom-
mended load for crystal or ceramic micro-
phones or phono cartridges. These devices
are designed to operate into load impedances
in the neighborhood of one megohm or more
- . . lower impedance greatly reduces their
output voltage level and restrict frequency
response.

The little FET (field-eflect transistor) im-
pedance matching circuit used in the potted
preamp neatly takes care of this impedance
problem, while also providing a sizeable bit
of gain to boot. The potted preamp is de-
signed to be placed between the output of a
crystal mike or phono cartridge and the low
impedance input of a standard transistor am-
plifier. While the preamp is shown as a sep-
arate, encapsulated unit in the accompanying
photos, there's no reason at all why it can’t

The preamp circuit has only four terminal
points; high impedance (Z) input and common
ground, —9-VDC input and signal output.

be built right into either an existing amplifier
or an amplifier under design. The little unit
can also be used to advantage with a conven-
tional vacuum tube amplifier as it has a fair
amount of voltage gain.

Circuit Operation. Signals from either a
crystal or ceramic phono cartridge or micro-
phone are fed to the gate electrode of the
field-effect transistor, QI, connected as a
source follower . this is- similar to a
vacuum tube cathode follower, to achieve
the required high value of input impedance.

Signals appearing at QI's source electrode
are applied to the base of Q2, via the block-
ing capacitor, C2. Q2, is operated as a con-
ventional common emitter amplifier stage to
boost the signal before it is applied to the
output. Resistor R3, provides proper base
bias for Q2. The preamp's output signal is

PREAMP

shake the lo-impedance blues
with this hi-Z microphone

and phono preamplifier

GA'
A8 TE (g) .

~

SOURCE (s) DRAIN (q)
BOTTOM VIEW Tix88!

TAB'BOTTOM VIEW
2NI371

s
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Practically indestructible, the parts for the Potted Preamp are held in
place by a clear, transparent plastic making an easy-to-use component.

PARTS LIST

C1—5 mf., 15.volts DC electrolytic capacitor
Q1—TIX881 (Texas Instrument)

Q2—2N1371 (Texas Instrument)

R1—2,200,000-chms Y-watt 10% resistor
R2—2,000-chms Va-watt 10% resistor
R3—330,000-chms Y2-watt 10% resistor
R4—3,300-ochm Ya-watt 10% resistor

1 Ib.—Castolite “X* liquid plastic #L-1

1 unit—Castolite ““X* hardener #G-2

(The Castolite products are available from The Casto-

lite Company, Woodstock, lllincis 60098 for $3.30
postpaid.)

FEBRUARY, 1964

taken from the collector of Q2. The potted
preamp is powered by any convenient 9-
volt source such as a miniature 9-volt battery
of the type used in pocket-portable transistor
receivers. Current consumption is slight so

battery life will be most reasonable.
Construction Details. The unit was en-
capsulated in a block of clear plastic to pro-
tect it as well as providing an attractive
package. The material used to pot the com-
pleted preamp is known as “Castolite”, which
is manufactured by the Castolite Company,
Woodstock, . This preparation can be ob-
(Continued on page 124)
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By Howard S. Pyle, W70E

AVE you been resigned these many

years to distorting your body while
making an accurate adjustment on your re-
ceiver dial? You don't need to . . . why
“dip the body” when you can get the same
results by tilting the receiver?

Quite a few receiver manufacturers have
adopted an innovation that lets you install
a receiver on a flat surface, such as a desk-
top, and then tilt the front of the cabinet so
that the panel is more nearly in the direct
line-of-sight of the operator. Some receivers
have a metal foot hinged along the bottom
front edge of the receiver that can be
snapped in place. Others furnish large rub-
ber feet on the bottom front of the cabinet
and small rubber feet on the rear.

Parallax is the cause of many incorrect
dial settings or readings. Look at your re-
ceiver’s dial at a distance of 14 inches and
move Yyour head from side to side. Unless
the dial pointer is resting right on the dial
face, this head motion will cause the dial
indication to change with head position. This
effect, called parallax, can be eliminated only
by looking at the dial head on. To help
keep your eyes directly over the pointer,
it is wiser to tilt the front panel up to you
and not have to bend for each dial setting.

You can tilt your receiver by replacing
the two front rubber-bumper feet with a pair
of a larger size. This will tilt the front panel

DIAL RECEIVER—

/ -
LARGE RUBBER SMALL RUBBER
FOOT FOOT

How far you tilt back the front panel of your
receiver is best determined by you at the
listening station. A rubber foot (left) does the

0N receivers

upward and back so that you may easily see
the settings of the various dials and controls.
If you are a stickler for even greater ac-
curacy, you can buy, for a few cents, a
couple of rubber-tipped door-bumpers at
your local hardware store and use these in
place of the front rubber teet.

Try this stunt; you'll find tuning and ad-
justment of controls infinitely easier, not only
with receivers but with ham transmitters as
well where you may want to make frequent
quick accurate adjustments. =

RECEIVER

SMALL RUBBER
FOOT

RUBBER TIPPED
DOOR STOP

job nicely for short lifts. A rubber tipped door-
stop (right) gives lifts up to three inches.
Bench with built in tilt top is another ideq,
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Special Section:

NEW
ELECTRONIC
KITS

— g

By Tom Kneitel

RE you a newcomer to electronics? Do

you find electronics gear amusing but
confusing? Do you want to expand your
practical knowledge of electronics on a
tight-as-a-drum budget?

Or, are you one of those pioncer do-it-
yourself he-men who builds all needed elec-
tronic gear “from scratch,” going so far as
to wind your own transformers?

Whichever of these two fellows you might
be, you owe it to yourself to take a close
look at 1964's clectronic kits, because the
kits which are available today are vastly dif-
ferent than those which were on the market
only a few years ago. They are easier to
build, less expensive, styled to the times and
(to the surprise of many) actually fun to
build.

Yes, 1964’s kits make full use of the most
recent electronic innovations, plus the best
of the ideas which have turned up in the past
few years. A look through the new Kkits
shows you printed circuit boards, transistors,
pre-wired modular circuits, and even Nu-
vistors. The exterior styling of the new Kits
shows a stepped up campaign on the part
of kit manufacturers to make their wares at-
tractive to the “little woman” of the house.
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Decorator words like “lowboy,” “oiled wal-
nut finish,” and color combinations of an-
tique white and gold, or chrome and black
are part of the 1964 electronic kit scene.

If you haven’t been following the sky-
rocketing of Kits, perhaps a few facts might
be in order at this point. The cost of a kit
averages about 40% less than the same unit
factory wired, or a similar factory wired unit

not available in kit form; most cost less than
if you went out and bot" “ht the components
individually. These factors are some of the
major reasons behind the substantial in-
creases in Kit sales recently. Manufacturers
agree on this, however they add several other
reasons which they feel are of equal im-
portance.

The 1960’s are a period of leisure time;
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A. The Fisher KM-60 stereo multiplex FM tuner
is a kit product with commercial characteristics
and costs $169.50! B. The Knight-Kit model
KG870 is an integrated stereo amplifier for
$99.95. C. Lafayette has this all-transistorized
stereo amplifier kit for $134.50. D. Conar In-
struments lets you build a TV set, $135.

A. Conar model 219 all transistor portable,
$29.95. B. Progressive Ed-U-Kits is really an
educational unit, you can build all 20 radio
circuits, $26.95. C. Conar model 211 VIVM
boasts 6-inch meter, $29.95. B. Conar model
220 tube’\ester, cathode conductance type,
$47.75. E. EMC model 205 tube tester, emis-
sion type, $36.20. F. EMC model 109 Volo-
meter, VOM, comes in kit form for only $19.25.
G. EMC model 212 transistor analyzer kit,
costs $13.50, tests transistors and diodes.

FEBRUARY. 1964

people are generally working fewer hours
per day than they were in the '50’s. They
have more spare time available. Spare time
means hobbies, and in the rocket-and-mis-
sile 1960s, “hobbies” almost invariably
means electronics in one form or another—
hi-fi, ham radio, Citizens Band radio, or just
experimenting. This, coupled with the nat-
ual desire to broaden our understanding of
the sciences, has created an unprecedented
demand for kits. And what a demand!
There are kits today which cover every
conceivable segment of electronics. You can
build yourself all manner of hi-fi gear, even
a thousand dollar electronic organ. Or you
can whip together a depth finder for your
boat, a clock-radio, a computer, a radio
transceiver, a color TV set, or any of a num-
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A. A Knight-Kit {Allied Radio)
transistor code oscillator,
$7.95. B. Knight-Kit **10-2" CB
Tester, $25.95. C. Knight-Kit
‘‘Star-Roamer” SW Receiver,
$39.95. D. Dynakit FM-3 stereo
multiplex tuner kit, $98.95. E.
Lafayette model 174 vacuum
tube volt meter kit, $44.50.

The only things you will need to construct
most electronic kits are: pliers, wire cutters,
a screw driver, a soldering gun or iron, and
some solder. The kit comes with everything
else, including all necessary wires, a punched
chassis, switches, tubes or transistors, a cabi-
net, and all resistors, capacitors, and other
components. Some cven have the solder.

Usually the resistors and capacitors are
mounted on cards with the value of cach
individual component clearly indicated to
reduce any possibility of your putting the
wrong component into the wrong part of the
circuit.

The instruction manual will show you,
in both schematic diagrams and progressive
pictorial wiring illustrations, just how the
piece of equipment is supposed to look dur-
ing cach stage of its construction. The in-
structions themselves are usually in step-by
step fashion, with color codes used where
possible to provide for maximum identifica-
tion of the various circuits in a particular
piece of equipment. The manual will also
explain, in detail, how to solder correctly.
Many manuals also discuss the electronic
theory of the circuits.

The thought occurs that you may be ask-

RADIO-TV EXPERIMENTER



ing yourself, “How long does it take to build
a kit?” Well the answer depends on several
variables such as the nature of the kit, the
experience of the builder, and the time-per-
day spent on construction.

Some small kits can be finished off in less
than an hour, some big kits may take weeks.
Actually it's a peculiar question to ask be-
cause kit building is relaxing and is a worth-
while way of spending your time. You
wouldn’t ask how long it takes to read a
book or listen to a symphony. Think of a
kit as an equal form of relaxation.

Many kits which might at first look like
lifetime projects offer unexpected shortcuts.
These include printed circuit boards which
contain a great decal of the circuitry, pre-
wired on the board. It is then necessary to
place the board on the chassis, wire it into
place and add a few components by “point-
to-point” wiring to complete the unit.

Admittedly, 1964's kits are a far cry from
kits of yesteryear which were a challenge to
even the most solder hardened builder. The
only complaint common among kit builders
is that “putting kits together is downright
habit forming, building one is like trying to
cat only one pcanut.”

A. EICO’s new classic series is wrapped in a
two-tone panel. Model 2036 is a 36-watt
stereo amplifier, $74.95. B. Twin is model
2050, a 50-watt unit at $92.50. C. EICO clas-
sic stereo FM receiver with 36 watts amplifica-
tion, $154.95. D. EICO model 2200 classic
series FM tuner sells for $92.50. E. A popular
item: Knight-Kit C-100 walkie-talkie, $9.95 ea.
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By Robert

N extremely cheap and simple battery,

using cow manure as the active elec-
trolyte in combination with scrap pieces of
common roofing metals, promises to solve
the problem of powering transistor radios
for large masses of people in India who are
now virtually cut off from the outside world.
Called a “bio-galvanic” cell, it is under de-
velopment in the General Electric Space
Technology Center in Valley Forge, Pa.,
where it has already demonstrated its poten-
tial by running a minia-
ture electric fan and
other small-current de-
vices for hours at a
time. Measured outputs
as high as two milli-
watts, considered more
than adequate for tran-
sistor purposes, are
being obtained from ex-
perimental models, ac-
cording to reports.

Because cows in
many areas of India are
treated as sacred ani-
mals and are allowed
to roam everywhere un-
molested, their drop-
pings are available in
almost unlimited quan-
tity for reactivation of
batteries when the lat-
ter run down. The latent energy in the
chemical-rich manure is very high, accord-
ing to John J. Konikoff, manager of the
Physical Biology Operation at the GE Center
where the research is being carried on.

In its present form the cell is merely a
wooden box, measuring about six inches on
each side, in which alternating plates of cop-
per and galvanized sheet iron are mounted

Hertzberg

with each plate separated a fraction of an
inch from the others above and below. When
the manure is added, the electrolytic action
starts immediately and current is produced.

As in conventional batteries using more
sophisticated materials, the damp electrolyte
eventually becomes exhausted and the plates
are finally caten away. However, very long
life of the bio-chemical cell is expected be-
cause at the low current drain of transistor
sets the eroding action is relatively slow. It

SCRAP METAL plates covered with cow manure provide enough
current to operate a miniature fan when properly hooked up.

is felt that, in normal service in a country
like India, a battery will accommodate re-
peated “chargings” with fresh manure long
before the plates wear through.

Cow manure lends itself conveniently for
this unusual purpose because its odor is com-
paratively mild. The possibilities of other
animal feces and compost piles are also be-
ing investigated. ]
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Exclusive with FRG A ..

¢

new,faster, easier way
toward a career
in electronics

EXCLUSIVE WITH RCA. “AUTOTEXT,” developed by RCA and
introduced by RCA Institutes, Inc., is a system of programmed
instruction, accurately planned so that as you read a series of
statements, questions, and answers, you learn almost without
realizing it! it's fast! It's easy! It's fun!

NEW TREND IN EDUCATION! Programmed instruction has been
proved with thousands of students. People who have had trou-
ble with conventional home training methods in the past can now
master the fundamentals of efectronics almost automatically!

PROVE IT TO YOURSELF NOW! An interest or inclination in
electronics is all you need. RCA "AUTOTEXT" will help you do
the rest. And the future is unlimited; the jobs are available!
The important thing is to get started now!

COMPLETE COURSE AVAILABLE, RCA Institutes now offers
you a.complete Home Training Course (“introduction to Elec-
tronics’) using the *AUTOTEXT method. You get a complete
set of theory lessons, service practice lessons, experiment
fessons, and all the kits you need. You'll learn faster with
less effort!

FREE OFFER!

We'll send you complete information on the amazing
new RCA “‘Autotext”, along with a FREE SAMPLE of a
Home Training lesson to prove to you how easy it is
to learn this new way. Check '‘Autotext”, and infor-
mation will be rushed to you.

Complete selection of Home Training Courses,
in addition to “AUTOTEXT” Introduction to Electronics.

@ Electronic Fundamentals
(also available in Spanish)

® Electronic Drafting

® Automation Electronics
® TV Servicing

® Color TV Servicing
® Communications Electronics

® Transistors
® Industrial Electronics
Automatic Controls

® FCC License Preparation Industrial Applications

® Mobile Communications Nuclear Instrumentation

® Computer Programming Digital Techniques

® LIBERAL TUITION PLAN
FOR ALL HOME TRAINING COURSES

This plan affords you the most economical possible method
of home study training. You pay for lessons only as you order
them. If, for any reason you wish to interrupt your training,
you can do so and not owe one cent. No other obligations!
No instaliment payments required.

® YOU GET PRIME QUALITY EQUIPMENT

All kits furnished with home training courses are complete in
every respect and the equipment is top grade. You keep all
the equipment furnished to you for actual use on the job,
and you never have to take apart one piece to build another!

Licensed by the New York State Department of Education.
Approved for Veterans.

Classroom Training Available in New York City, and Cherry Hill (near Camden) New Jersey.

Send postcard for free illustrated book today! Specify home training or classroom training!

RCA INSTITUTES, INC., /&

A Service of Radio Corporation of America
350 West 4th St., New York, N. Y. 10014
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A radio telescope made

in a 5-acre ravine is scanning
the heavens to tell
us about the distant

galaxies in outer space

By Don Arthur Torgersen
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OMEWHERE at a secluded site in cen-
tral Illinois, a gigantic astro-ear is listen-
ing to the universe—recording what the stars
have to tell us. Is the universe flying to
pieces? What happened to Andromeda, the
great galaxy, one million years ago? How
will the activity of the expanding universe
affect our earth? These are some of the
mysteries that the newly developed radio
telescope at the University of lllinois’ Ver-
milion River project will attempt to probe.
Construction of this giant astro-ear was a
phenomenal event in itself. One might say
that the engineers took pragmatic advantage
of the earth's own face. To dig a hole of the
necessary size in flat country would have
required moving 150,000 cu. yds. of earth
and posed a difficult drainage problem. The
obvious solution was to utilize a natural de-
pression in the ground to save on earth mov-
ing and to provide ready-made drainage.
Such a site was found in a ravine leading to
the Vermilion River about five miles south-
west of Danville, 1llinois, it is out of the way
of busy highways, power lines, radio-and
television stations, and other man-made
sources of radio interference.
To get the contours, 50.000 cu. yds. of
earth had to be removed from the ravine.

The design of the radio telescope represents the
combined efforts of astronomy and electrical engineer-
ing and the minds of such men as George C. McVittle,
Edward C. Jordan. and George W. Swenson, all pro-
fessors at the University of Illinois. The project was
financed grimaril by the Office of Naval Research, and
partially by the National Science Foundation and Uni-
versity funds. Similar projects are operating at Cornell
University, University of Michigan. University of Cali-

fornia and California Institute of Technology.

Professors Lo and Dyson combined efforts to
develop the -astro-car's spiral-like antenna.
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Signals from outer space reflect off the curved
ground up to the 276 spiral-like antennas.

The natural stream was straightened and
now flows through a concrete channel along
the center line of the reflector. Storage ca-
pacity for flash floods was provided by build-
ing two dams upstream.

The massive reflector is 600 ft. long and
400 ft. wide. The surface of the earth is
covered with asphalt liner, a material similar
to very thick roofing felt. The reflector itself
consists of 2x2-in. galvanized wire mesh,
stapled to the asphalt liner and with suc-
cessive rolls crimped to one another so that
each half of the reflector forms a continuous
electrical surface, accurate to within 1 in. of
a perfect parabolic cylinder. This radio
mirror concentrates incoming signals onto a
line 153 ft. above the bottom of the
reflector.

Here 276 antennas are attached to the un-
derside of a wooden truss 425 ft. long, 10 ft.
high, and 4 ft. wide. The truss is carried on
four wooden towers which are self-support-
ing in the north-south direction and guyed
east and west. Wood was selected in order
to minimize the electrical interference that
metal towers would have produced. When
it was found that many bolts were neces-
sarily about one wave length long, they were
also made of wood instead of metal.

An array of logarithmic spiral antennas
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Graphic record of radio
signals received by the
astro-ear during an 11-
hour period. Signal peak
is due to broad complex

w

of radio sources located
in constellation Cygnus.

was developed at the university. By com-
bining variable spacing and coupling of the
antennas to the receiver, a well-concentrated,
main beam |5 minutes of an arc wide is
obtained. This means that the radio-telescope
is largely free of one of the main problems
that have limited radio scopes of the past—
it can receive and record: signals coming in
from more than one direction at once.

The receiver operates at 611 megacycles,
and can detect signals emanating from
sources billions of light years away. It is
said to be ten trillion times as sensitive as a
good television set, and infinitely more
valuable.

The receiver utilizes a low-noise amplifier
backer up by a radiometer. A semiconductor
switch connects the receiver in rapid alerna-
tion with the many antennas and with a
standard source of electrical noise to measure
the difference between these sources. This
difference is recorded graphically. Eventually

the recording will be punched out on paper
tape to be processed by a digital computer.

The first observational program underway
for the astro-ear is a survey of radio sources
in the accessible part of the northern sky—
that part which crosses the north-south line
between 10° and 70° above the southern
horizon. To do this, each antenna is
mechanically turned once a day to aim the
beam that sweeps the heavens as the earth
rotates. Allowing for overlap between suc-
céssive scans and possible re-runs necessi-
tated by man-made radio interference, the
task is expected to take five ycars.

Is it true that radio sources in the past
were more numerous than they are now? Do
they die out? If so, what causes them to do
so? What will this tell us about the life
expectancy of our own solar system? Un-
doubtedly the big astro-ear at Vermilion will
prove invaluable as it probes into the deeper
mysteries and nature of the universe. u

The University of lllinois has located its
radio-telescope at a remote site in order
to prevent interference from such acciden-
tal sources as neon signs, fluorescent light-
ing, ignition systems, and electric machin-
ery ond high-voltage fences. However,
the new radio telescope can be jammed
by transmitters broadcasting on channel 37
of the ultra high frequency television band
(UHF-TV). At present there are no television
transmittecs operating on this channel with-
in several hundred miles of the project, but
there is no assurance that this favorable
situation wil) continuve.

The radio-telescope is necessarily so
sensitive that a television transmitter 1000

THE FIGHT FOR A CHANNEL

miles away could easily jam it completely.
Even a man-made satellite or the moon
could reflect a television signal broadcast
on the other side of the earth and be mis-
taken for a cosmic radio source. The rea-
son for operating on the channel 37 was
not a matter of choice. The telescope had
to operate somewhere in a broad band be-
tween 200 and 1000 megacycles. Virtu-
ally all of these frequencies are assigned
either to the military or to broadcasters.

This past fall, 1963, the Federal Commu-
nications Commission has reserved channel
37 frequencies exclusively for radio-tele-
scope explorations up to 1974. Until then,
science may investigate signals from space.
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Minor Modifications to Perigee
R/C Champion Plane Make it
Possible to Fit Sampey 404
Proportional Controls for
1-stick Flying

Just Like A Real Plane

FLY THE R/C CHAMP

By Tom Drake

ANTASTIC. The “kick” that tops them
Fall. That’s Tom Brett's World Cham-
pionship Radio Control Perigee with fully
proportional radio controls.

Built from a kit put out by DeBolt En-
gineering Co., the 61-in. wingspan model
plane is an exact duplicate of the design
which won the famous King of the Bel-
gians Cup for Tom Brett in 1962. The radio
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control unit used is the Sampey 404 Quad-
Channel and power is from the Johnson
.36 R/C engine with throttle control.
Radio controlled functions include infi-
nitely variable engine speed, rudder, ailer-
ons, elevators, wheel brakes, and steerable
nose wheel. Fully simultaneous flight con-
trols are augmented by transmitter trim
knobs which make adjustments for roll,
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yaw, and pitch channels while airborne.
Receivers are available in super-regenera-
tive or superheterodyne models. The latter
costs $22 more, but offers far greater sensi-
tivity and selectivity.

Just what is proportional control? How
does it differ from “reeds”? While the
typical reed system transmitter has four
sticks or push buttons plus engine control,
the fully proportional Sampey has only
one control stick plus an engine control
knob. Reeds give an all-or-nothing servo
action and so require skilled “pulsing” to
make smooth maneuvers.

With proportional radio control, you can
move the single stick in any direction to
combine primary controls in infinite com-
binations just as you can in a real airplane.

Airborne System. The Quad-Channel
404-S receiver and three closed-loop
(Steeb) servos for motor, rudder, and ele-
vator control are shown in Fig. 2. Mount
the receiver vertically against the forward
bulkhead and nest it in foam rubber or
plastic (not shown) for shock protection
in case of a rough landing. Mount switch
on fuselage side away from exhaust.

For details of cabin area see Figs. 2 and
3. Mount the 37-hole power junction socket
in servo board (Fig. 3, B). Use 6-pin con-
nectors to plug in the power converter
(Fig. 4, A), receiver (Fig. 2, A), and servo
cables (Figs. 2 and 3). Cut a slot in the
forward bulkhead (Fig. 3, H) to pass cable
to power converter (Fig. 4, A) located in
the nose compartment under the fuel tank.
Pack nose under fuel tank with shock ab-
sorbing foam rubber. (Modifications to kit
eliminate bulkhead #3 which is replaced
by a 31¢-in. sheet balsa bulkhead in front
of converter and call for nylon control
horns.)

Make servo board from We-in. rather
than J4-in. plywood to save weight. At-
tach servos to board with 2-56 bolts and
stop nuts. Install removable board to hard-
wood corner runners (Fig. 3, J) with six
#4 wood screws or 2-56 bolts and DuBro
blind nuts. Make sure servos operate
smoothly without any pushrod binding to
insure faithful tracking. Also see to it that
servos can rotate 360° to protect servo am-
plifiers if power is applied with receiver
not plugged in. This can make the servos

whirl like dervishes.
The jackshaft (see drawing and Fig. 2,

F) provides easy adjustment to rudder and
nose wheel steering. It also reduces nose
wheel action and absorbs shock to protect
rudder servo. Make linkage between jack-
shaft and servo from .045 steel wire.

DuBro wheel brakes on the main wheels
are actuated by 20-1b. Dacron line to slow
model after landing. Nylon guide (Fig. 6,
C) is from fishing tackle shop. Wire-wrap
and solder the 3i2-in. brass tubing guides
to landing gear struts. Modify Kwik-link
(Fig. 6, B) by flattening end and drilling
Yie-in. hole for flexible cable to permit
brake adjustments. The other end of the
cable attaches to snap swivel which hooks
into the elevator pushrod to operate brakes
in conjunction with down-elevator control.
Solder keeper. Bend 34s-in. brass tubing
guide 180° to take pull-line (Fig. 6, F)
through fuselage bottom.

Make motor control pushrod from %42-in.
steel wire. Slop in #2-in. brass tube guide.
Prevents bind caused by slight S-bend in
wire between bottom and top of fuselage.
Slide pieces of Y¢-in. brass tube, bent at
right angles, over wire ends and solder. Fit
to servo and throttle linkages with safety
wire keepers.

sl

1: Johnson Automix throttle action: pushrod moves
throttle fore and aft according to servo setting.
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Sampey 404 Proportional Control for Perigee Champion Radio Controlled Model

BERiEAE

2: Receiver and servos mount neatly with good ac- D—Elevator servo, E—Rudder servo, F—Jackshaft,
cessibility above the wing cutout. A—Receiver, B—  G—Kwik:link for attaching pull-line to brake har-
Knife-action slide switch, C—Motor control servo, ness which operates brakes at full down elevator.

3: A—Y4g in. servo board, B—37-pin socket, C— shaft, F—Steering pushrod to nose wheel, G—Kwik-
Servo end of motor control pushrod, D—Snap-on link adjustable attachments, H—Power converter ca-
swivel at brake pull-line on elevator pushrod, E~Jack  ble slot, J—Hardwood runner of servo board mount.
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4: Power converter mounts in bottom of nose com-
partment just behind engine. A—Sampey 404 power
converter, B—3{g in. sheet balsa retainer bulkhead,
C—Forward section of steerable nose wheel pushrod.

-

‘{ ]

s . 5

5: Aileron servo under wing center: A—120° nylon
bellcrank, B—pushred, C—pushrods to nylon control
horns G, D—servo, E—fiber glass wing reinforcement,
H—strip aileron, J—plug connector.

6: Brake system: A—Du-Bro drum brake, B—Kwik-
link for brake adjustment, C—nylon guide yoke, D—
20-lb. test Dacron harness, E—brass tubing guide
for line to brake, F—brass tubing guide to control.

Landing gear and wheel brake. Metal brackets
bolt strut to plywood inside wing. Down-elevator
movement pulls on Dacron line through metal tubing
wire-wrapped and soldered to strut to actuate brake.
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DRILL FOR SERVO PUSH. ROD

JACK SHAFT I DRILL FOR RUDDER PUSH ROD
1“—r FLATTEN AND
O 5|.. DRILLz HOLE
2-56 SOLDER RETAINING l Kl FLATTEN + o
BOLT COLLAR ! AND DRILL —— -
| — N ]' - BLIND NUT
= 1]
=
AN X
SOLDER - SOLDER
Lv‘ : |'§ +-

5
3300 TUBING

BRASS TUBING-SIZE OVER 3, 0D

S
RUDDER SERVOROD X' ||2 g e
0D
BUSHING
2y J
8 |
Steering pushrod is .045-in. wire in %2-in.  keeper. Kwik-link holds jackshaft end.

brass tube guide. Bend wire end up at
right angles after slipping through hole in
horn at gear. Solder on retaining eyelet
at horn. Secure aft end to jackshaft with
Kwik-link.

Cut rudder and elevator pushrods from
34¢-in. dowels attaching We-in. wire end on
rudder rod at servo end. Kwik-link at
horn. Slip wire through rudder control
horn, bend wire 90°, and install }52-in. wire

Adjustment is by clevis at jackshaft.

Aileron controls (Fig. 5) use servo at-
tached to %:-in. ply platform under wing
center section by 2-56 bolts in blind nuts.
Use Top Flite 120° bellcrank. Pushred to
bellcrank is %e-in. wire with %»-in. wire
keeper. Retain control rods with soldered
eyelets.

For a pretty, tough finish, use Hobby-
poxy according to makers directions. ]

MATERIALS LIST: PERIGEE WITH SAMPEY 404 PROPORTIONAL RADIO

No. Description Use Price

Req.

1 Perigee airplane kit. deBolt Model Engineering Co., Model $ 2495
3833 Harlem Rd., Buffalo 15, N. Y.

1 Model 404-S Quad-Channel transmitter. Sampey & Model Control 169.95
Co., 633 N. Lake Barton Rd., Orlando, Fla.

1 Model 404-S Quad-Channel receiver. Sampey & Co. 134.95

1 Model 404 power converter, Sampey & Co. Model Control 49.95

4 Model 404 (Steeb) servos, Sampey & Co. Surface Controls (each) 38.95

1 Johnson .36 R/C Auto-Mix throttle, Dynamic Models, Engine 29.95
Inc., 13755 Saticoy St., Van Nuys, Calif.

1 set DuBro brakes, DuBro Products, 8121 N. Olcott Wheel brakes 7.95
Ave., Niles 48, Ill.

1 pr. DuBro wheels, 2% in. also 1 nose wheel 13%. Landing gear 6.70

DuBro Kwik-links as required for connections.

Paints and finishes: Hobbypoxy Pettit Paint Co., Belleville, N. J.

All above moterials may be ordered direct from makers, all good hobby stores, or Lee’s Hobby Dis-

tributors, 2072 Front St., East Meadow, N. Y.
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Four unusual applications for power tools
that are made possible by the Speed Control.
1, Drilling holes in plastic at low speeds to
avoid softening due to heat; 2, Using your
power drill as a power screwdriver; 3, Slow-
ing down the rated 3000 strokes per minute
of a saber saw to cut steel; 4, Operating a cir-
cular saw at 500-800 rpm to cut asbestos-
cement (Transite) board and plaster board.

GONTROL
FOR

PORTIBLE
PONE
Tools
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EDUCING the normal speed of power

tools having universal motors is often
desirable to adapt them to load conditions.
A scries restance to drop the AC line volt-
age will reduce the power tool’s speed but
unfortunately the torque is lost. Also, it is
not possible to maintain the speed with vary-
ing load conditions.

A simple speed control unit can be built
that will provide speeds down to a very low
level with no appreciable loss in torque. Parts
cost about $7.50, but price drops if common
parts are in stock in your workshop.

The circuit of this interesting speed control
unit was first designed by the General Elec-
tric Company, Rectifier Components Depart-
ment, Auburn, New York.

The circuit. The counter EXMM.F. of the
motor power tool’s armature is used as a
motor-speed feedback signal to maintain es-
sentially constant speed characteristics with
various torque requirements. As the speed

Silicon controlled rectifier
slows down your power tool
to usable speeds without

sacrificing torque

By Harold P. Strand

of the motor tends to decrease with load, thus
decreasing the counter E.M.F. of the motor
armature, the sine wave “pot™ voltage causes
current to flow into the silicon controlled
rectifier (SCR) gate earlier in the cycle. The
SCR is triggered earlier and additional volt-
age is applied to the armature to compensate
for the increased load and to maintain the
pre-set speed.

Uses. A 3/8-inch portable drill being
used with the control to make some holes in
thick plastic in the top photo on page 102.
At the usual high drill speed this material
has a tendency to soften due to frictional
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heat and sometimes the drill will become
anchored in a deep hole as the material melts
around it. Using a much lower speed will
help to climinate this condition. In either
case,'a coolant should be used when drilling
plastic which can be water with a little
liquid soap added.

A demonstration of the strong torque pos-
sible at low speeds is shown in photo next
to top where a screwdriver bit has been
placed in the chuck and the tool is being
used as a power screwdriver. Screws can be
driven into wood easily withqut any pilot
holes.

A small saber saw being employed as a
power hacksaw to cut off a piece of ¥s-inch
steel in photo next to bottom. The speed of
the tool has been reduced to give about 60
strokes of the blade a minute or as required.
A fine-tooth, metal-cutting blade is used in
the chuck. Applying light pressure and using
some oil at the cut, it works very well. You
can imagine trying this at the normal speed
of around 3000 strokes a minute. Sheet metal
can also be cut in a similar manner if care
is taken to feed the blade slowly.

A portable circular saw is another good
subject for the control where such materials
as Bakelite, plastic and asbestos-cement
board (Transite) has to be cut. The latter
is a very difficult material to cut except with
special cut-off wheels in a table saw. Bottom
photo shows a cut being made quite success-
fully with a 4-inch blade turning at about
500-800 rpm.

Connection. The tool cords simply plug
into a receptacle at the side of the speed
control unit. Two controls are provided on
the top of the box for adjusting the speed
and a toggle switch allows the drill to be
operated at its normal full speed when this
is desired. The line cord and a fuse holder
are located on one end of the box with the
switch, and a receptacle is at the other end.
A three-wire cord and plug are used for the
line connections for properly grounding the
tool that plugs into a three-wire receptacle.
This safety grounding employs the third wire
in the cords as a ground conductor to elimi-
nate the possibility of receiving a shock from
the tool under conditions where leakage cur-
rent to the frame of the tool, due to defective
msulation, would otherwise present danger
to the operator.

Putting it together. The diagrams show
all parts and connections which should be
easy to follow. A small black crackle 3" x
5" x 4” box is used to house the parts and
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Parts for the speed control are mounted on
the top, bottom and two sides of the steel

the required holes are drilled. The parts are
assembled in the box and wired, making
soldered joints to all terminals. A convenient
terminal strip is provided in the bottom of the
box for the diodes D1 and D2, resistor R4
and capacitor Cl as well as terminal points
for some of the wire connections and one
end of the resistor R1. The SCR device must
be mounted on a heat sink which is a piece
of sheet aluminum bent up to provide clear-
ance for the center stud and secured at one
end under a screw that holds the terminal
strip so as to make firm contact with the
box. The insulation kit supplied with the
SCR should be used for attaching the rectifier
to the heat sink.

The silicon controlled rectifier used here
is a Cl1B which has a rating of 6 amperes
at a maximum temperature at the stud of 70
degrees C. A lower cost CISB could be
substitutedgf desired but a larger heat sink
would be required since this one has a lower
current rating.

In using this control on power tools, care
should be taken to avoid prolonged use since
the tools are not designed for low speed

104

box. Removable sides should be in-
stalled when the device is put into use.

PARTS LIST

Cl—2-mf. 50-volt electrolytic capacitor

D1, D2—1N1693 diode (General Electric)

F1—5 amp. type 3AG fuse

J1—Receptacle grounding type with oval mounting flange (Hub-
bell type 5256 or equivalent)

P1—Plug, grounding type (Hubbell type 5654 or equivalent)

R1-—2000-0hm 10-watt resistor

R2—-500-chm 2-watt wire-wound potent cometer

R3—200-ohm 2-watt wire-wound control

R4—1000-ohm 1/,-watt resistor

Sl—toggle switch, s.p.s.t. rated at 6 amperes—125 voits or
better

SCR—C11B silicon controlled rectifier (General Electric)

1—3” x 5” x 4” steel box, black crackle finish (Bud CU-728)

1—fuse holder for 3AG fuses (Littelfuse No. 342001)

Misc.—rubber grommet for 4,” hele, terminal strip with 6
insulated tie points, 2 knobs (National HRS-3), 6-feet of
No. 18 3-wire appliance cord, type SJ, hardware, etc.

Estimated construction time: 3 hours

Estimated Cost: $7.50

operation and may become damaged from
overheating. This is mainly because their
motors usually have a fan attached inside
the motor on the shaft to provide cooling
during operation which at low speeds cannot
develop adequate ventilation. However, for
intermittent use, there should be no prob-
lem. [ |
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Passive
Booster
for BCB
DX-ing

# | -yt aks 5 ’ q , L .
Passive booster (above right) helps pull in
weak signals for AM broadcast tuner (left).

By Art Trauffer HE PASSIVE BOOSTER will greatly in-
crease the sensitivity of 3- to 5-transistor
portable radios as well as boost the input
FELT DISCS ON signals to 6 and 9 transistor radios and tube
8OTTOM oF BoX jobs. Many distant weak stations that you
listen to for entertainment or DX’ing will
P pop in crisp and clear like the strong locals
TO BOX with this booster.
The booster’s heart is a 72" ferrite an-
tenna core Y%” in diameter. 100 turns of
# 24 enamelled cztton-covered wire are even-
ly spaced on the core and the ends are con-
— PERRITE ANTENNA CORE WITH nected separately to the terminals on a
100 TURNS OF INSULATED . . : :
COPPER WIRE (SEE TEXT) midget 365 mmf. variable capacitor. This
circuit is nothing more than a tunable *“loop-
stick” antenna covering the AM broadcast
band. Both parts mount neatly in a wooden
box fabricated for the project. Plastic or fi-
ber material will do just as well.

The parts can be obtained from Lafayette
Radio (part Nos. MS-331 for the core and
MS-445 for the capacitor) or almost any
parts supply house.

The passive booster (it gets its name be-
cause it has no amplifier and uses no power
SOLDER ENDS OF ANTENNA other than the signal's) is easy to use. First
COIL TO LUGS ON VARI- tune in a distant or weak station on the ra-
ABLE CAPACITOR . : ; . ;

dio and rotate the radio until the signal is
loudest. Now place the booster along side
the radio with the booster's ferrite core
parallel to the receiver’s core. Tune the sta-
tion on the booster for maximum signal.
3::,;‘8"& 'g):‘gmn Now adjust the distance between the booster
and receiver for optimum results. B

WwOO0D BOX

T e e
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FOR FOTO FANS

Maid For Your Meter

Look for fewer sad days in the darkroom once you start using

this easily made unit to calibrate a lying little light meter

By Jan S. Paul

NE of the more worrisome worries pho-

tographers worry about is whether

their light meters (also known as exposure
meters) are telling them the truth.

“Why in the world doesn’t somebody come
up with a decent light-meter testing device
that doesn’t cost. like 17 Hasselblads—a
gadget a guy could make himself?”

This explosion came from one of my more
cantankerous fellow shutter-shovers the
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other day after developing a roll of under-
exposed misbegottens that will never see the
light of day because they didn’t when they
were shot. My friend blamed his hapless pic-
tures on a lying light meter. So we checked
it out at the local camera shop and sure
enough it was off about 3 f-stops, enough to
keep the shades drawn on any negative.
Leaving my brooding friend to his own
devices (to repair light meter—cost $15),
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EXPANSION BIT is ideal for cutting the holes for the DRILL holes for the light socket. This must be set
4 different types of glass used in Meter Maid. at a point to give equal lighting at the 4 holes.

o

TOGGLE SWITCH (SPST) is located on lower panel at  RHEOSTAT is mounted to back of lower panel. It is
front of tester at same level as rheostat control.  contralled by knob on numbered dial on panel front.

P et

BRACKETS are cut from aluminum sheeting to serve  LIGHT SOCKET is screwed firmly in place only after
as holders for glass. (An alternate installation.) determining best position for adequate illumination.

108 RADIO-TV EXPERIMENTER



LIGHT METER of known accuracy and rheostat control

are used to calibrate the unit’'s light intensity.
T retired to my basement shop with the germ
of an idea which finally developed into the
healthiest malady ever to afflict a crooked
light meter.

The Meter Maid that resulted is reliable,
of simple construction, and can be built for
under $15.00. It can be used over and over
again to check out a meter on both high
and low levels of light and also on relative

SMOKED GLASS

OPAL GLASS

RUBY GLASS
\

COBALT cussﬁ\

AN
L

SWITCH

300 OHM
RHEOSTAT

PORCELAIN LAMP SOCKET
FOR A 100w BULB

FEBRUARY, 1964

)

color temperatures.

Your first step will be to acquire the ncc-
essary parts (see Materials List, page 148).
Then take the metal cabinet and cut or drill
the two-inch diameter holes for the four
squares of diffusing glass, and the smaller
holes for the rheostat and switch controls as
indicated in the drawing and photos.

A chassis punch is the ideal tool for cut-
ting the large holes. Lacking this you can
do the job by using an expansion bit fitted
with a metal-cutting blade and chucked in
your portable electric drill. Use plain old
blackboard chalk to mark the holes before
cutting; it’s easy to see and wipes off easily
and quickly with a damp cloth without dam-
aging the surface.

Now install the switch, rheostat, and
lamp socket. Take care that the socket is so
installed that an equal amount of light will
reach cach of the four squares of glass when
the 100-watt bulb is in place. To check this,
wire the socket and temporarily position it
in the cabinet. Then hold the square of
smoked glass over each hole in succession,
using a light meter to check light intensity
at each hole. Move the socket until light
emission is uniform at each hole, then mark
its position and secure it in place.

(Continued on page 148)

2" DIA. HOLES

>

117 v AC
LINE CORD
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By C. M. STANBURY 1I

HE surface of Short Wave is compara-
tively sane, predictable and conventional.
Radio Sweden, S.B.C. etc. has its brand
of non-political neutralism, Moscow and
Peking hammer out the Communist line
while our own Voice of America holds up
the cause of liberal democracy. Similarly,
DX is often a mere matter of statistics—
stations heard, countries verified and dis-
tance. But beneath this surface tunnels a
world wilder than the rarest DX catch, com-
plete with odd stations and weird characters
that would outdo the most fantastic science
fiction.
For example, the most intriguing clandes-

* o9
..0.

¢ 8 o

; .
f W \
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tine these days is that Spanish speaking mys-
tery dubbed the “Phantom” and first spotted
by a New York City DX'er. Actually the
Phantom is not one, but two stations ex-
changing coded messages on a different fre-
quency daily, ranging from 5500 to 6400 kc.
and can be heard between 2330 and 0300
EST and/or 1500-1600 EST. These transmis-
sions begin with a name and number combi-
nation (Amedio 32 was one used) repeated
continuously for about 4 minutes—possibly
some sort of identification—followed by
groups of five digit numbers. The messages
have also been heard by a Radio Sweden
reporter in Oklahoma, ASWLC members in
Ohio and Hlinois, and finally your scribe
heard them himself. Incidentally one of the
stations has local-like signal strength in New
York City.

Beyond The Fringe: Even farther out is
that point where broadcaster meets flying
saucer man. Here we find one W.V. Grant, a
long time fixture at station XERF (1570 kc.,
250 kilowatts at Ciuded Acuna, Mexico) but
when that station fell upon evil days (like
CFOR, CKLM and Radio Union at Santo
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Domingo are threatening to QRM the
English speaking Mexican out of business),
Brother Grant was heard via KPDQ 800 kc.
Portland, Oregon.

Now Grant has not encountered any flying
saucers himself but he has talked at length
with a Mr. B who has ridden in one from
the planet Clarion which is not visible from
Earth). Based upon B's description, Brother
Grant has decided that the saucer crew (who
looked like Latin Americans) were actually
demons in league with certain Soviet leaders
who have supernatural powers. Clarion
plots include the United Nations; disarma-
ment, transmitting secret messages from

(Continued on page 148)
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A little more sweat and the 3-band beam
antenna will be up (left). Taking a bit longer,

rest before final effort on multi-band antenna.

Field, Doy for-Hama

What was originally billed as a fresh air outing has
mushroomed into hamdom's largest outdoor contest

Joseph Tartas, W2YKT

HE GENERATOR coughed and sput-
tered and whirled to a halt, followed by
shouts of “Who shut that generator off!”
and echoed by “It’s all over ’till next year!”
The ninth annual Field Day contest had
come to an end for the Pompton Valley
Radio Club, a group known, collectively,
only as W2OR for 24 consecutive hours. Log
sheets, required by the FCC for any com-
munication by amateur radio, were quickly
gathered and spread out on a nearby table. A
quick tabulation of the results produced a
shout of exhultation from the onlookers. “On
the basis of this we’ve broken last year's
record and, with luck, we might have top
score this year,” announced the chairman of
the group.
The occasion was the 26th annual Field
Day Contest sponsored by the American
Radio Relay League (ARRL), the national
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radio amateur organization. The first Field
Dady was originated in 1933 with the basic
idea, to quote the original bulletin, “to get
out in the open in this fine spring weather,
the real object of this contest is to test
portables (referring to portable radio equip-
ment) wherever they may be available.” Par-
ticipation that year consisted of 50 stations
with a top score of 98 contacts.

Since 1933, Field Day has been held year-
ly on the last weekend in June, except for
the period of radio silence during World War
II. In 1959, by comparison, the top score
was over 2500 contacts by a single group,
with over 1000 groups participating. It is
estimated that ovel 14,000 of the more than
200,000 amateurs licensed in the United
States participated in the 1961 contest.

The true aim in Field Day is to prepare
amateurs in the use of unfamiliar equipment,

RADIO-TV EXPERIMENTER



run on emergency power, for long periods
of time so that they are capable of setting
up quickly and maintaining communications
during emergencies or disasters.

Actually, this is a full-scale test of emer-
gency equipment for use in the Fall and
Winter months to come, for Field Day is, in
truth, a year-round aflair.

In that first year of Field Day the experi-
ence was put to good use, for 1933 is to
be well remembered for disaster and emer-
gency work by hams with “portables.” Even
long before Field Day that year the amateurs
had already scen service in the Guadalupe
Valley of Texas where, in July of the previ-
ous year, the Valley had been inundated by
a disastrous flood that wiped out all commu-

nications and transportation. The first news
of the extent of the flood damage and of
survivors was flashed to the outside world
by ham radio, and contact was maintained
comtinwously until wire lines were restored
3 days later!

On August 29th, amateurs gathered infor-
mation on an impending hurricane and main-
tained communications throughout the storm.

On September 30th the heavy rainstorm
in California caused the destruction of six
villages and railroad lines, and wiped out
communications, lcaving a twenty-mile-long
path of death and destruction from the flash
floods and avalanches that followed the in-
undation. Amateur radio operators, in con-
junction with the California Highway Patrol,

Once all the muscle work is done, the Pomp-
ton Valley Radio Club members went to work
logging; VHF tent was first in operation.

Club President Don Diaz, K2QEM keeps things
going with George Austin, WA2DPN, makes
sure that log entries are properly made.

Into the wee hours of the night, Paul Haupt,

W2PUO, and Frank Blatterman, W2PVO,
keeps things humming on the 6 meter band.
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Left to right, George Austin, WA2DPN, Ledi
Kuklinski (YL), WV2HAD calls CQ, Sam Sam-
bataro, K2HHC, and Hans Weiss standby.
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The breakfast menu (left) looks good. And
that's K2AID, Mildred Roll (right) doing the
honors over a hot stove on Sunday morning.
Toast was made over fireplace at your own

risk. Chow was better than the prices.

set up communications within hours to aid
rescue workers and authorities. It is ironic
that the same area suffered a similar disaster
in recent years, at which time some of the
same amateurs provided assistance in the
same way.

The year of 1933 was not yet at its mid-
point when a violent earthquake shook south-
ern California to its very core. Six hours
elapsed before any wire line was restored to
service to Long Beach, the center of the
srticken area and hardest hit. Yet it was only
ten minutes after the carthquake that an
amateur station was telling the world of the
disaster, and amateur radio was thc sole
means of communications during the first
few critical hours.

Other items of interest through the re-
mainder of that first Ficld Day year was thc
sailing of the Byrd Expedition to thc Ant-
arctic, with communications between the cx-
pedition and the rest of the world almost
exclusively through U. S. Amateurs. The
CCC was organized, and among their ranks
were amateurs who helped maintain the mo-
rale of the youngsters by providing direct
channels of communications to their homes.
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The World’s Fair opened in Chicago and
amateurs participated. One highlight of the
Fair was the winning of a code proficiency
contest by Jean Elizabeth Hudson, only nine
years old. At summer's end, the Gulf and
East coasts were lashed by violent storms
and hurricanes, during which the amateurs
gave invaluable assistance.

Although amateurs were continuously giv-
ing assistance in one form or other, one
notable event in ham annals occurred in
1937, when the Ohio River spilled over its
banks flooding thc Ohio River Valley from
end to end. Covering such a wide area, 1t
wreaked sufficient havoc to be classed, at
that time, thc greatest catastrophe since
World War 1. More than 1000 amateurs
from all over the country converged on the
area to set up the only dependable medium
of communications under thc existing diffi-
cult conditions, to handle morc than 10,000
official messages concerning the disaster.

Like the California disaster, the Ohio
River Valley Flood was repeated within the
past year, with communications again being
maintained by amateurs. Providing their
own equipment and transportation without
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any compensation, many of them operated
for days on end without any sleep, some with
the river rising around their feet.

In recent years, the greatest disasters were
those that struck Texas City, Texas, the San
Fernando Valley in the West, and one that
struck in the East, almost obliterating the
Connecticut towns of Winsted and Torring-
ton. Had it not been for a radio amateur
and his “portable,” death and disease would
have been rampant before the torrent ceased,
and even with the tremendous loss suffered,
it could have been far greater.

The Pompton Valley Radio Club started
about 10 years ago as a handful of local
hams, meeting informally in their homes ev-
ery few weeks. As word spread between
amateurs while talking “on the air,” the
membership expanded until eventually a pub-
lic meeting place was nceded to accommo-
date the large number of active members.

As was inevitable the group decided to
participate. in a Field Day contest, both for
the sport involved, and the valuable experi-
ence to be gained in such teamwork. The
initial planning began in January of that
year, 1954, and by the time the last week-end
in June had arrived, all the necessary equip-
ment, tents and materials were located,
checked out, and readied. Operations that
year were conducted from a 500 foot hill in
Kinnelon, N. J, in the Pompton Valley
area. Using the call of Ernie Hufnagel,
W2OR, a licensed amateur since 1923 and
an experimenter long before that, the group
began the twenty-four hour period with
doubts as to the outcome. Final results put
the group in 20th place in the four trans-

mitter class, the class they have continuously
operated in each year since.

The second year, the group (still using
Ernie's call, W20R) chose 750 foot Sheep
Hill, in Boonton, N. J. for their Field Day
location, where they have operated every
year since then. Using an overgrown, rock-
strewn path to get the equipment to the top
was finally achieved, although not without
accident. One member cracked the oil-pan
on his car when he bottomed on a grass-
covered rock in the middle of the road. By
the time he discovered it he had done $45
worth of damage to the car. The following
year the hill was made into a city park and
the road was paved all the way to the top.

The results. that second year put the club
in eighth place, a vast improvement over the
first year, and an excellent showing for a new
group competing with older and more ex-
perienced clubs.

Year by year they ecdged their way up,
until in 1959 they were in second place with
a final score of 1561 contacts and 9,837
points. The high score went to the Crescenta
Valley Radio Club of California, with a top
score of 10,305 points, but 441 less contacts,
the extra points duc to the difference in pow-
er multipliers. Note that the Pompton Valley
Radio Club was the highest for the Eastern
part of the country, wherg group participa-
tion is hcaviest.

Last year, the start of Field Day was
accompanied by 40 mph winds that started
with thunderstorms_carly on Friday evening.
The rain subsided and the sky cleared, but
the wind remained, knocking over equipment

(Continued on page 125)

Interior of club’s truck. Power generator is
located near the driver’s seat. Control panel
is mounted on right rear panel near rear door.
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Right down to the wire. Operations continue as
tents come down. Shown are W20R, WA2GPF,
W2RGD, K2HOE, W2ID, W2IBM and W2LOT.
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The
Crystal Ball

FEB.—MARCH 1964

0 0 0 0 1 1 1 2 2
LOCAL 0 3 6 9 2 5 8 1 4
TIME 0 0 0 0 0 0 0 0 0
0 1 i 9 1 'Y Q By (n) L L 9 2 1 9 i 2 9 2 2 ? ' fil 0
: 1 I { 5 | I ]
Europe, North €49, 75> €49, 4] »€¢——~25, 3] ———>— 41,49 —>€49, 75>
Africa, & Near
East
South Africa <60, 90-><41, 49> <« NiL->fe——25 ~——>«25, 60> «4], 49«90, 60>
(1) (19:, 31) (31, 41)
Asia (except | 41 —> ¢ 49—> €41 > ¢—— I5——><25, 3| > ¢—— 4]l —u>
Near East) (31,49) | (1) [(41,49) I (31)
South Pacific  [€—49 —>«49, 60-><4], 31>« | 25, 31 >
Latin America  {¢——90, 60 —><-49 —><————r- 31 i >L: 90,60 —>
A

UNSPOT activity should be at a mini-
mum during 1964 thereby increasing
the useful range of short-wave broadcasting
frequencies. The 60- to 19-meter bands are
expected to be wide open and some very
unusual and uncommon DX’s will be logged
this year. If you are a wildcatter and like to
roam the bands, the above table is set up for
you.

To use the table, put your finger on the
region you want to hear and log, move your
finger to the right until it is under the time
you will be listening and lift your finger.
Underneath your pointing digit will be the
short-wave band or bands that will give the
best DX results.

The time in the above propagation predic-
tion table is given in standard time at the
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listener’s location which effectively compen-
sates for differences in propagation charac-
teristics between the east anad west coasts
of North America. However, Asia and the
South Pacific stations will generally be re-
ceived stronger in the West while Europe
and Africa will be easy to tune on the east
coast. The short-wave bands in brackets are
given as good second choices.

White’s Radio Log (see page 128) now
lists many new short-wave stations in its
improved Short-Wave Section. You can use
the Crystal Ball propagation table to deter-
mine your chances of hearing a given station.
If the station broadcasts on more than one
frequency, you will know which one will
offer the best listening possibilities. Happy
DX’ing. a
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Here—the dope on the . . .
HAM LICENSING FEES

The FCC 1s taxing amatewr applications

It costs four dollars to get a General ticket

By Robert Hertzberg, W2DJJ

THE MOST RADICAL CHANGES in ham li-
censing procedure in the half-century of
the game went into effect on January 1, 1964.
It pays all amateurs, present and prospective,
to become familiar with them.

“Pays” is the right word, because now for
the first time the FCC rules call for a sched-
ule of application “filing fees,” as follows:
¢ For initial license, including new class of
operator license, and for renewal of existing
license: $4.00.

e For modification of license without re-
newal: $2.00.

¢ For combination of modification and re-
newal: $4.00.

e For a specific call sign: $20.00.

Fee Facts. However, fees are not re-
quired for Novice applications, for stations
used for recreational purposes under mili-
tary auspices, and for stations in the Radio
Amateur Civil Emergency Service (RACES).
As before, the Novice ticket is good only
for one year and cannot be renewed. To
stay on the air, a holder must qualify for a
higher class.

It is important to note that the basic $4.00
charge is for the filing of an application and
not for the license itself, which, technically,
is still free.

To obtain a General class license, which
is by far the best to have because it affords
maximum operating privileges, you must ap-
pear in person at a district office or an ex-
amination point of the Federal Communica-
tions Commission and take a two-part test. If
you do not know where the nearest office is
located, write to the FCC, Washintgon, D.C.,
20554, and ask for a copy of the free bulletin
entitled “Amateur Radio Service.” This lists
all offices and contains other useful informa-
tion.

There is a difference between a “district
office” and an “examination point.” The
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first is a permanent establishment, usually
in a Federal building such as a court house
or post office, and is generally open every
business day during normal hours. The lat-
ter is a temporary office, open only at certain
times of the year for the benefit of applicants
for FCC licenses of all kinds who live a
considerable distance from district offices.

If a district office is within convenient
telephone range, call up and inquire about
examination schedules. In the larger offices
no appointments are necessary; in the small-
er ones they may be. When you appear, be
sure to have with you a personal check or
money order for $4.00 made out to the
Federal Communications Commmission. You
must hand this in with the Application Form
670 which you will obtain in the office and
fill out there in a few minutes.

If you want. to take the test at an examina-
tion point, first write to the district office
necarest to your home and ask for a Form
610. Fill this out and return it, with a remit-
tance for $4.00 (no cash through the mails,
please!) to that office. The latter will notify
you by mail when and where to appear.

The Exam. The first part of the General

CB Filing Fee

The only change in the Class D Citi-
zen Band licensing procedure is that
an application form (FCC Form 505)
must be accompanied by a check or
money order for $8.00, made out to
the Federal Communications Commis-
sion. The fee for Class B and Class C
is the same as the Class D filing fee,
but a $10 tab has been placed on Class
A Citizen Band licenses. To obtain an
FCC Form 505, write to any FCC
district office or to the larger offices in
Washington, D.C., 20554, and Gettys-
burg, Pa., 17325.
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exam is the code test, run at 13 words per
minute. If you pass this, the examiner hands
you the written part. He grades this imme-
diately. If you pass, you go home happily
and simply wait for your “ticket” to reach
you by mail. This takes about a month,
because the FCC processes about 100,000
ham aplications a year and its facilities are
swamped. Incidentally, all this paper work
is now handled in a new FCC office in Get-
tysburg, Penna., of all places, and not any
longer in Washington.

If you flunk the code test you do not even
see the written part. You are finished, at
least for thirty days. 1lf you pass the code
but flunk the written, you are similarly
through. In either case your maney is not
refunded. After a month you can make ap-
plication again as if nothing had happened.
In fact, you can pay and try every thirty
days until you pass both halves of the test.
The moral here is obvious: study hard before
you make the trip, and save yourself money
as well as time.

Mail-Order Tickets. The Novice, Tech-
nician and Conditional license tests continue
to be mail-order “affairs of honor,” con-
ducted by volunteer examiners selected by
the applicants. An examiner must be at least
21 years old and the holder of a current
General class or better ham license ' or of
a current commercial radiotelegraph oper-
ator license. Previously, an examiner could
be a former holder of a commercial ticket.
Also qualified is an operator of a manually
operated radiotelegraph station in the service
of the United States Government. This pro-

1. Extra or Advanced, which are more or less honorary types
gnd calrry exactly the same operating privileges as the
eneral.

You can’t argue with the precisely pro-
grammed tapes used by the FCC for code tests.
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vision takes care of the military forces, in
which ham radio is a big morale activity.

One big change in the mail-order routine
is that the applicant can take the code test
from the examiner before making formal
application to the FCC and before handing
over money. However, it costs nothing to
obtain the Form 610 and to have it ready
for filing as soon as you pass the code. To
get a copy, write to the Federal Communica-
tions Commission, Gettysburg, Penn., 17235.
Within ten days after clearing the code test
you must return Form 610 to Gettysburg,
along with a written request from the ex-
aminer (not from you) for the appropriate
examination papers. This request must in-
clude the names and addresses of both the
examiner and the applicant, a description of
the examiner's qualifications, a statement that
the applicant has passed the prescribed code
test, and the examiner's signature. The FCC
will send the papers to the examiner, and he
in turn will return them, after completion
by the applicant, to Gettysburg.

As previously mentioned, there is no filing
fee for a Novice application. You must send
the usual $4.00 for either the Technician or
the Conditional papers, and as in the case of
the office tests this is not refunded if you
flunk.

The Novice test is the casiest and carries
the fewest operating privileges. The code
test is at only five words per minute, and the
written is so simple that boys and girls under
the age of ten pass it regularly. The Tech-
nician code test is also five words per minute,
but the written part is exactly the same as
for the General, and the operating privileges
are only slightly better than for the Novice.

Remind you of school days? An anxious would-
be ham is taking the FCC receiving test.
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With only a little more code practice, a
prospective Technician can be a permanent
General.

The Conditional test comprises the full
13 w.p.m. and written of the General. It is
available to people who live more than 75
miles from an FCC office, or who are physi-
cally disabled and cannot travel, or who are
in military service and cannot get away. It
carries all the privileges of the General class.

The Novice and Technician exams must
be taken at home under voluntary examiners,
regardless of where applicants live. You can-
not take them in person at FCC offices, nor
can you even get the papers for them at the
latter. Your only point of contact is Gettys-
burg. The Conditional has a different status,
since it is merely a substitute for an office
test.

Contrary to a widespread misconception,
you do not have to start with the lowest
grade of license an work your way upward.
By far the majority of would-be hams qualify
right off for the General.

Other Fees. The $2 “modification” fee is
intended mainly to cover changes of address.
Send such information, and also requests for
license renewal when no change in operating
privileges is involved, only to Gettysburg.
The main FCC office in Washington is con-
cerned now only with policy, information
and special matters.

Speaking of special matters brings us to
the announced filing fee of $20 for “a spe-
cific call sign.” This new item promises to
be an administrative hot potato. You only
have to thumb through the 500 pages of the
Call Book to realize that virtually all possible
letter combinations are already assigned;
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Two people sending to each
other can learn the Inter-
national Morse code very
quickly. Headsets are used
so as not to disturb others.

many, in fact, are assigned three and four
times, with different prefixes. To show how
difficult the situation is, I need use only
myself as an example. My original call, long
ago, was 2ABK, and I have a sentimental
attachment for it. I lost it when I moved
temporarily into another district. Could 1
get an ABK combination today by sending in
twenty and asking for it? Hardly. The Call
Book already shows W2ABK, K2ABK,
WA2ABK and WB2ABK!

It may occur to you that before you risk
$20 you might ask the FCC if certain com-
binations are obtainable, and thus save paper
work for all concerned. Forget it! This is
just the paper work the $20 is supposed to
cover. You must submit the money with
your application, and if what you want is not
frec the money stays in Uncle Sam’s pocket.

Personally, 1 fcel that perhaps the FCC
has put this price tag on special calls to dis-
courage people from asking for them in the
first place. The answers are so often, “Sor-
ry,” not available” that the whole operation
takes on an unhappy, negative flavor.

The $20 expenditure is less of a gamble
for a relatively small group of hams who
once held two-letter calls, let them drop, and
now want to reclaim them. If their early
ownership can be verified in the records of
the FCC and its predecessors, the Federal
Radio Commission and the old Department
of Commerce, and if the calls are currently
unassigned, these men are pretty sure to
have their requests honored. If the original
calls are not free, the Commission may offer
them other two-letter combinations, which
they can accept or reject without prejudice,
but again with no choice of refund. u
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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. This catalog is far too detailed
to describe here. Lafayeite Radio
Electronics Corp. will send one you
can examine for yourself!

3. Here's another catalog that's burst-
ing with goodies from Radio Shack
Corp. Included is the exclusive line
of Realistic equipment. If you can’t
find it here, you just can’t find it!

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
catalog.

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

7. Brooks Radio & Television Corp.
offers a $1,000 reward to anyone that
can find a competitor who can match
their prices. Get facts. and list of
interesting offers today.

8. Want a colorful catalog of sur-
plus goodies? John Meshna Jr. has
one that covers everything from as-
semblies to Zener diodes. You can
buy complex units that set the gov-
ernment back thousands, at a frac-
tion of the cost!

9. Are you still paying drugstore
prices for tubes? Naiionwide Tube
Co. will send you their special bargain
list‘ of tubes. This will make you light
up!

10. Solder is not solder. To lcarn
about the difference, read up on Ersin
S-core solder. This Multicore alloy
provides faster and betier solder
joints.

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

H1-FI/AUDIO

12. Tone-arms, cartridges, hi-fi, and
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stereo preamps and replacement tape
heads and conversions are listed in
a complete Shure Bros. catalog.

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

14. For the love of mikes! Astaric
Corp. has lots. Studio types, ham
types, recording types, etC. Sce its
catalog sheets for the details.

15. A name well-known in 2audio
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. For hobbyists designing loud-
speaker enclosures, Electro-Voice
Inc. offers Bulletin #10 which gives
general suggestions for coustruction
of all popular enclosures. A new high
fidelity catalog is also available.

18. Speakers and enclosures from
Argus Products Co. feature a new
and novel well-mounting system. To
find out more, Argus will be happy to
send literature.

19. If you know stereo, you know
Empire.” If you poN'T know Empire,
you'd better ask for this four-page
brochure, and get in on the news.

20. Tape recorder heads wear out.
After all, the head of a tape deck is
like the stylus of a phonograph, and
Rohins 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 spcaker 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.

23. Here's a “plus” deal. EICO will
$end you a complete catalog of their
new electronic kits, PLUS a four-page
course leading to a novice class ama-
teur license, pLUS a chart of electronic
symbols, and finally, a booklet ex-
plaining the “why" of stereo!

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.

25. Nothing to hide, that Harmon-

Kardon! They send you a batch of
literature describing their products,
complete with technical laboratory
reports. The equipment is of course,
beautiful. It sounds as good as it
looks.

26. When a manufacturer of high-
quality high fidelity equipinent pro-
duces a line of kits, you can just bet
that they're going to be of the same
high qualityt H. H. Scott, Inc., has
a CalaloE 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 Beracom 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. Want to see the latest in port-
able tape recorders? Curious about
an intercom with a fabulous sound
to-size ratio? Marhew Stuart, Inc. will
send all the details at your request.

31. “The Care and Feeding of Tape
Recorders’ is the title of a booklet
that Sarkes-Tarzian will send you.
1t'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. If you are serious about home
tape recording, this technical bulletin
and descriptive literature from Kodak
will interest you. In case you didn’t
know, they are in the tape market.

34. Here's a list of a complete line
of tape machines. Also, SONY Suner-
scope will include a list of ways that
you can use a tape recorder, and
some of these were new to us!

35. “*40 and More Ways to Use Your
Roberts Tape Recorder” tells you
how to get the most from your tape
recorder. Tips on language lessons,
speeches, and many others are yours
for the asking from Rober:ts
Electronics.

HI-FI ACCESSORIES

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

RADIO-TV EXPERIMENTER



37. Here’s some info on a wireless
remote control for your hi-fi, or if you
prefer, they have a wired version for
you. There's also a sweet little phase
and balance meter. Stereosonics, Inc.
will send it all if you ask for it.

38. An entirely new concept in cus-
tomizing electron tubes has gencrated
a new replacement line. Gold Lion
tubes give higher output and lower
distortion than ordinary production
high-fidelity tubes.

39. Gor “furniture-sag”? Hmmm?
Adjustable Caster Co. thinks you'd
better level the shelf your turntable
sits on before you try to level the
turntable itself! Lots of data here.

KITS

41. Here's a firm that makes every-
thing from television kits to pocket
stoves. The Conar catalog is yours for
the asking.

42. Here's a 100-page catalog of a
wide assortment of Kkits. hey're
high-styled, highly-versatile, and

Heath Co. will happily add your name
to the mailing list.

43. A complete line of test equip-
ment as well as a wide assortment of
hi-fi and stereo gear from PACO Kits
will come your way if you circle 43.

AMATEUR RADIO

45. Catering to hams for many
years World Radio Laboratories has
a few flyers for you to look over.
These include their new transmitter
and an assortment of other products
that deserve space in any ham shack.

46. A long-time builder of ham
equipment, Halicrafters, 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

49. Want to see the latest in com-
munication reccivers? National Ra-
dio Co.dputs 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
answers lots of the questions you may
have.

51. Antennas for CB and ham uce
as well as for commercial installations
is the specialty of Antenna Specialists
Co. They also have a generator for
power in the field.

52. Onc of the best ways (o make a
radio signal get ug ‘n’ git is to put
the antenna up high enough, and you
will need a place to hang it. Take
your pick from this catalog of towers
by Tri-Ex Tower Corp.

53. When private citizens group to-
geéther 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 1963 Cata-
log of Values.

Also see items 46 and 47.

SCHOOLS AND EDUCATIONAL

56. Three new courses in marine
communication, aircraft communica-
tion, and guidance and mobile com-
munications are¢ available from Na-
tional Radio Institute. The pamphilets
are well-ilfustrated and educational.

57. Here are three pamphlets deal-
ing with television trouble-shooting,
radio trouble-shooting and high fidel-
ity. These, from Progressive Ecu-Kits
are very complete and easy to under-
stand.

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 somcone!

59, 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,

ORGANS
61. A complete booklet and price

list %ivin you the inside data on
Schober Organs are yours for the ask-
ing.

AUTOMOTIVE

63. Got some questions regarding
transistor ignition? W. F. Palmer Labs
will send you a booklet which explains
what transistor ignition is all about.
If you decide, after reading, that this
is for you, their Kits will let you build
your own!

64. Here's some more data on tran-
sistor ignitlon systems for cars. Auto-
motive Electronics Co. has the whole
story here, including typical wiring
diagrams.

65. Want power plus for your auto?
New Transistorized Ignition adds 20%
more MPG. 3 to 5 times more spark
El“g life. Lower maintenance cost.

ree catalog and instruction booklet
available from Anderson Engineering.

TEST EQUIPMENT

67. Get the most measurement
value per dollar.”” That’s what Elec-
tronic  Measurements Corp. says.
Looking through the catalogue they
send out, they very well might be
right!

TELEVISION

69. Intcrested in tackling a TV kit?
Arkay Kits, Inc. will send you fuil
literature (including a schematic) of
this truly educational kit. It’s used in
many of the electronic schools.

70. The first entry into the color-TV
market In kit form comes from the
Heath Company. A do-it-yourself
money saver that all TV watchers
should know about.

71. The smallest television set to
date is feawured in this beautiful pre-
pared brochure from SONY Corp.
You'll be amazed at the variety this
firm offers.

SLIDE RULE

72. Want to find rapid solutions to
complicated math problems? Solve
interest and ratio, log and trig prob-
lems with 10-scale slide rule. Alsynco
will send complete information.
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Potted Preamp

(Continued from page 83)

tained either from a local plastics distributor
or direct from the manufacturer.

The plastic comes in a liquid form which
is a pale blue in color . . . becoming water-
clear upon hardening. Use of the material
is extremely simple, the completely assem-
bled preamp is placed in a small mold which
can be a small cardboard or plastic box
coated with petroleum jelly to serve as the
release agent. Sufficient liquid plastic to
completely cover the preamp is poured into
a paper cup, and a few drops of hardening
agent added. After stirring to thoroughly
mix the plastic and hardener, the mixture
is poured into the mold. This plastic will
begin to gel in about 30 minutes . . . com-
pletely setting in 8 hours. Since the plastic
shrinks very slightly during hardening, it is
easily removed from the mold.

The gel cycle can be actuated by pre-
heating the Castolite to be used to 125-150°
F. This is easily done by pouring the plastic
to be used into a small, clean container which
is then placed in hot water for a few min-
utes. Complete instructions on how to use
Castolite are packed with the product.

Since the frequency response of this little
preamp is quite good (20 to 100,000 cycles
plus) it can also find application as a vertical
input amplifier preamp for inexpensive
scopes which have limited vertical sensitivity.
Along these same lines, it will tie in well with
the AC range of a standard VOM, making
it into an AC-VTVM.

All in all, this little potted preamp is well
worth the slight amount of time and expense
expended in its f'onsFuction. 7



Hams Make Happy Husbands

(Continued from page 56)

throw you either! It needn't cost a great
deal, and with some experienced help you
can probably get on the air to make your
first contacts for under $30. They won't be
in romantic, far-off places, but don't let that
dis¢ourage you. It may be deucedly glamor-
ous to talk to a ham in far Cathay, but he
can't take you out on non-ham dates!

So until you land your ham, forget the
expensive, high-powered transmitters and
content yourself with contacting the local
operators. Remember that after you splice
your wires, you can use his set and let him
operate with yours. Nothing will be wasted,
as the whole ham family will get into the
act as time goes by.

toeglhy
.Hn!uo:!.u:

MANY happy boy-girl meetings have hap-
pened on the ham air waves. When result is
marriage, offspring usually become hams too.

Yes, girls, now is the time to get in the
swim and send. As you learn the lingo you'll
discover that the nice curves hams talk about
are radio tube performance curves, and that
if a ham asks for your key you needn’t blush
in embarrassment—he probably has a mes-
sage to send and it’s your telegraph key he’s
talking about.

There's a vast world of marriageable males
waiting to be tapped, but it will take a smart
gal to get 'em. Don’t put the lipstick com-
pletely aside but supplement it with a few
fancy QSL cards. Remember, if you want
to hear a little voice saying “Dah-dah”
around your house, the fastest way to begin
is by saying “Dit-dah” yourself! a

FEBRUARY. 1964

Field Day for Hams

(Continued from page 115)

that had been set up in the wee hours of the
morning. After daybreak, beam antennas
mounted on tall masts and framework towers
had to be erected and guyed with the high
winds continually trying to blow them down.
Because of the excelient planning and experi-
ence gained in previous years, no damage re-
sulted to equipment, nor injuries to the peo-
ple involved.

Power was supplied for everything by a
5 kilowatt generator mounted in a 1948 panel
truck purchased by the club several years
ago. Two fifty gallon drums in the truck pro-
vided sufficient gasoline for continuous oper-
ation, and water for washing, through a
faucet in the side of the truck. Running con-
tinuously for 36 hours at a time, the gener-
ator had yet to fail during operations in the
seven years it has been in use.

Field Day is gradually becoming a family
affair with the Pompton Valley Radio Club.
Among the members operating, were hus-
band-and-wife teams, father-and-daughter,
and father-and-son combinations. The kids
also help out. The younger ones help with
soda bottles and cleanup, while the older
oncs, not yet licensed to operate run efrands,
help with cooking, and assist the operators in
keeping the logs and check sheets up to date
by recording contacts made, and keeping
track of these stations alphabetically to avoid
duplicate contacts, are another onc of their
chores. n

“This is a helluva QTH!"
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NEW PRODUCTS

(Continued from page 30)

Screwdriver Set

Offers Double Duty

The large line of tools produced by Xcelite
has been increased by a new double duty
screwdriver set which includes an all-screw-
driver version in addition to a nutdriver-
screwdriver combination set. The PS88 set
contains 8 midget tools, 5 slot tip types
(352" thru ¥4"”) and 3 Phillips (No’s. 0, 1
and 2) plus a special, hollow “torque ampli-

s

fier” handle. The hollow handle slips over
the top of the midget tool handles to provide
larger grip, longer reach and greater driving
power. The sets are stored in a breakproof
plastic pocket case which doubles as a bench
stand. Prices range from $5.25 to $8.25.
(Xcelite Incorporated, Orchard Park, N. Y.)

Two New Versions Of 6360 Tube
Are Developed For Mobile Use

Amperex announces two new twin triode
tubes especially designed for use as Class C
amplifiers, oscillators and frequency multi-
pliers in mobile transmitters at frequencies
up to 200 mc. The type 8458 is designed
for high R.F. power gain at 175 mc¢ pro-
viding 30 watts load power from only one
watt of drive. The 8457 driver can be
operated as a cascaded doubler-multiplier
driving the 8458 for a straight-through
160 mc amplifier. Both of these tubes re-
place the 6360 type in mobile transceivers
to provide almost double the power with
only minor power supply changes. Both
tubes use a 13.5 volt center tapped heater.
(Amperex Electronic Corp., Hicksville,
L. 1,N.Y. 11802) L
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Photo Cell Relay

(Continued from page 73)

closed position, capacitor Cl is connected
across the output of D1, smoothing the pul-
sating DC to essentially pure DC. Now,
when the NE-77 is fired by illumination of
the photocell, PC, it will continue to fire;
keeping the relay energized even after light
1s removed from the cell. Opening the RE-
SET switch, S1, removes C1 from the circuit,
again returning the circuit to its cycling
mode of operation.

Operation and adjustment. As shown in
the photos, the photocell relay was assem-
bled in a small aluminum chassis box. Com-
ponents were mounted on insulated tie-point
terminal strips, with point to point wiring
being used between components. The relay
contacts were brought out to a three screw
barrier terminal block, TBI, mounted on the
top of the chassis box. The construction’
method illustrated is only a suggestion . . .
the circuit lends itself to a number of differ-
ent construction techniques.

After the photocell relay is completely
assembled, and all wiring checked, connect
its line cord to a source of [15-volt AC
outlet and turn on switch S1. With the photo-
cell covered to exclude light, rotate the sen-
sitivity control (R1) to the point where the
relay just opens. When the photocell is now
illuminated, the relay will close. Depending
upon the position of the reset switch, S2, the
relay will either remain closed after the light
is removed, or open when the cell is no
longer illuminated. Now you are all set to
hookup alarms and light controls that you
have been dreaming about. .
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“Let's see, that makes six bothered with TVL."
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MONEY

You'll ind proven money-making enterprises
featured in every issue of INCOME OPPOR-
TUNITIES. This quarterly magazine shows
you dozens and dozens of successful ways to
be your own boss—successfully—on a part-
time or full-time basis. You get first-hand in-
formation through success stories that show
you the growth of ideas that have resulted in
high profit ventures.

Yes, you'll find the magic formula for success
in the pages of INCOME OPPORTUNITIES
—getting your own special four issue subscrip-
tion could be the best investment you'll ever
make.

FEBRUARY, 1964

| INCOME OPPORTUNITIES 02
| 505 Park Avenue / New York, N.Y. 10022
. Please send me_ copies

0 Enclosed is 8
|~ of No. 676 INCOME OPPORTUNITIES (in-
| cludes postage and handling).

f OO Better than that: enter my special 4 issue sub-

] scription to INCOME OPPORTUNITIES starting
' with No. 676.

I[j Payment of $3 enclosed O Bill me later
| namE : s
| { PLEASE PRINT)

lADDRESS

I ALY

jcrry. = ITATR CODE e
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i WH ITE,S

RADIO LOG

An vup-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, ir 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 Di]l-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
Sponsored Radio Programs, Radio Announc-
er's Guide, Short-Wave Schedule Guide and

Every effort has been made to ensure accuracy of the
information listed in this publication, but absolute
accuracy is naot guaranteed ond of caurse, anly in-
formation ovoilable up to press-time could be in-
cluded. Capyright 1963 by Science & Mechanics Pub-
lishing Ca., @ subsidiery of Davis Publications, Inc.,
505 Pork Avenue, New York, New Yark 10022.
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a special Canadian edition of White’s Radio
Log (which has had its title shortened to the
one it bears today), where 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 WIJZ (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 & MEcCHANICS 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
Rap1o-TV EXPERIMENTER until the begin-
ning of 1962 when the magazine was pub-
lished quarterly. Beginning with this_issue,
RADIO-TV EXPERIMENTER will be published
bi-monthly.

With six issues a year hitting the news-
stands throughout the United States, Canada
and many other countries, it is necessary that
White’s Radio Log undergo its first major
format change in over two decades. In-

RADIO-TV EXPERIMENTER



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 ecnormous 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 Rudio Log we have
included the following listings: U.S. and
Canadian AM Stations by Frequency, U.S.
Television Stations by States, Canadian TV
Stations by Location, and the newly ex-
panded Short-Wave Section.

In our next issue, April/May 1964, the
Log will contain the following listings: U.S.
and Canadian AM Stations by Location,
U.S. FM Stations by States, Canadian Sta-
tions by Location, Mexican and Cuban AM
Stations by Location, and the expanded

Short-Wave Section. The short-wave listings
will always be completely revised in each
issue of White’s Radio Log to insure 100 per
cent up-to-date information leaving nothing
to chance.

In the June/July issue of Rapio-TV Ex-
PERIMENTER, the Log will contain the fol-
lowing listings: U.S. AM Stations by Call
Letters, U.S. FM Stations by Call Letters,
Canadian AM Stations by Call Letters, Can-
adian FM Stations by Call Letters, and the
expanded Short-Wave Section.

Therefore, in any three consecutive 1964
issues of Rap10-TV EXPERIMENTER, you will
have a complete cross-reference listings of
White's Radio Log that is always up-to-date.
The three consecutive issues are a complete
volume of White’s Radio Log that offers
complete listings with last minute station
change data that can not be offered in any
other magazine or book. If you are a broad-
cast band DX’er, FM station logger, like to
photograph distant TV test patterns, or tune
the short-wave bands, you will find the new
White's Radio Log format an unbeatable
reference.

QUICK REFERENCE INDEX

U.S. and Canadian AM Stations by Frequency 129
U.S. Television Stations by States.................. 140

Canadian Television Stations by Location....... 142
World-Wide Short-Wave Stations.................. 142

U. S. and Canadian AM Stations by Frequency

U.S. stations listed alphabetically by states within groups, Canadian stations precede U.S.
Abbreviations: Kc., frequency 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.
o | CFBR Sudbury, Ont. 1000d
540—555.5 CHLN Three Rivers, Que. 10000
CBT Grand Falls, N.F. 10000 | CKPG Prince George, B.C, 250
CBK Regina, Sask. 50000 | KEN} Anchorage, Alaska 5000
KVIP Redding, Calif. 5000d | KOY Phoenix, Ariz. 5000
KFMB San Diego, Calif, 5000 IKAFY Bakersfield. Calif, 1000
WGTO Cypress Gardens, | KRA) Craig, Colo. 1000
Florida 50000 WAYR Orange Park, Fla. 1000d
WDAK Columbus, Ga. 5000 | WGGA Gainesville, Ga. 5000
KBRY Soda Springs. Idaho 500d | KMV Wailuku, Hawaii 1000 |
KWMT Ft. Dodge, lowa 5000d | KFRM Congordia, Kansas  5000d
KNOE Monroe, La. 5000 | WCBI Columbus, Miss. 1000
WDMV Pocomoke City, Md. 500d KSO St. Louis, Mo. 5000 |
wBIC Islip, N.Y. 250d | KOPR Butte, Mont, 1000
WETC Wendell-Zebulon, N.C. 250d | WG R Buffalo. N.Y. 5000
WAROQ Canonsburg, Pa. 250d | wDBM Statesville, N.C. 500d
WYNN Florence, S.C. 250d | .

: KFYR Bismarck. N.Dak. 5000

WDXN Clarksville, Tenn, 1000d W ICRC Cinei
WRIC Richlands, Va. toood | W ! neinnati, Ghlo 5000
i KOAC Corvallis, Oreg. 5000
= WHLM Bloomsburg, Pa. 1000
550—545.1 wPAB Ponce. P.R. 5000
CFNB Fredericton, N.B. 50000| WXTR Pawtucket, R.l. 1000

FEBRUARY. 1364

Ke. Wave Length

KCRS Midland, Tex.
KTSA San Antonio. Tex.
WOEY Waterbury, Vt.
WSVYA Harrisonburg, Va.
KARI Blaine, wash,
KMRE Spokane, wWash.
WSAU Wausau, Wis.

560—535.4

CJDC Dawson Creek, B. C.
CHCM Marystown. Nfid., Can. 1kw
CJKL Kirkland Lake. Ont.

CFOS Owen Sound, Ont.
CIKCN Seven lles, GQue.
WOOF Dothan, Ala.
KYUM Yuma. Ariz.
IKSFO San Fran,, Calif.
KLZ Denver, Colo,
WQAM Miami, Fla.
WIND Chicago, III.
WMIK Middlesboro, I(y.
WGAN Portland, Maine

W.P. | Ke.

10000

50004 |

Wave Length

W FREB Frostburg, Md.
WHYN Springfield, Mass,
wWQTE Monrase, Mich.
WEBC Duluth. Minn,
KWTO Springfield, Mo,
IKMON Great Falls, Mont.
wGAIl Elizabeth City, N.C.
KCYR Milan, N, H.

| WFIL Philadelphia. Pa.
WIS Columbia. S.C,
WwWHBQ Memphis, Tenn,
KFDM Beaumont; Tex.
KPQ Wenatchesa, Wash.
WJLS Beckley, W.Va.

000d | 570—526.0

5000 | CKEK Cranbrook, B.C.
5000 | CKCQ Quesnel, B,C.
5000 | CFCB Corner Brook, N.F.
5000 ! cJEM Edmundston, N.B.
500d | CFWH wWhitehorse, Y.T.
5000 | WAAX Gadsden, Ala,

5000
5000
5000
5000
5000
500d
5000

5000
5000
5000

w.p.

1000
1000
500d
5000
5000
5000
1000
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Ke. Wave Length

KCNO Alturas, Calif.
KLAC Los Angeles, Calif,
WGMS Washington, D.C.
WACL Waycross, Ga.

YB Paducah, Ky.

M1 Blloxi, Miss.

RT Las Cruces, N.Mex.
CA New York, N.Y.
YR Syracuse, N.Y.
NC Asheville. N.C.
LE Raleigh, N.C.

BN Youngstown, Ohilo
AX Yankton, S.Dak.
AA Dallas, Tex.
AP Ft, Worth,

EEXEEEIEZEE
g0 P<x

mmEZ=r

Tex.

KLUB Salt Lake City. Utah

KV Seattle, Wash.
WMAM Marinette, Wis.

580—516.9

CIJFX Antigonish, N.S.
A Ottawa, Ont.

Y Toeronto, Ont.

R Ft. William, Ont.
A Edmonton, Alta.
Winnipeg, Man.

C Hauterive, Que.

T Tuskegee, Ala.

| Ketchlkan, Alaska
N Tueson, Ariz.
Fresno, Calif,

C Montrose, Colo.
0 Oriando, Fla.

C Augusta, Ga.

D Nampa. ldaho

L Urbana, iII.

C Manhattan. Kans,
W Topeka, Kans.
B Afexandria, La.
G Worcester, Mass,
0 Tupelo, Miss,

A Anaconda, Mont.
R Lumberton., N.C.
N Ashland, Ored.
Harrisburg, Pa.

Q San Juan, P.R.
H Hot Springs, S.0ak,
H Rockwood. Tenn.
Y Lubbock, Tex,

S Lawrenceville, Va,
HS Charleston, W,Va,
WKTY LaCrosse, Wis.

590—-508.2

CFAR FlinFlon, Man.
CKRS Jonguiere. Que.
CFTK Terrace, B.C.

VOCM St. Johns, N.F.
KHAR Anchorage, Alaska
WRAG Carrollton, Ala.
KBHS Hot Springs, Ark.
KFXM San Bernarding. Cal.
KTHO Tahoe Valley, Calif.
KCSJ Pueblo, Colo.

WOLP Panama City, Fla.
WPLO Atlanta. Ga.

GMB Honolulu,
1D idaho Falls. idaho
BBY Wood River, Ill.
Y

G
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LK Lexington, Ky.
EE! Boston, Mass,
K20 Kalamazoo, Mlich,
LE Glendive, Mont.
OW Omaha, Nebr.
ROW Albany, N.Y.
GTM Wilson. N.C.
A

FEEETEXEX

T

GN Eugene, Dreg.
RM Scranton. Pa.
MBS Uniontown, Pa.
TBC Austin, Tex,
SUB Cedar City, Utah
WLVA Lynchburg. Va,
KHQ Spokane, Wash.

600—499.7

CFCF Montreal, Que.
CFCH North Bay, Ont.
CFAQC Saskatoon., Sask,
CJOR VYancouver, B.C.
CIKCL Truro. N.S.
WIRB Enterprise, Ala.
KCLS Flagstaff, Arlz.
KYCVY Redding. Calif.
KOGO San ODiego, Calif.
KZiX Ft. Collins, Colo.

ExEE
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Ke. Wave Length W.P.
WICC Bridgeport, Conn, 5000
WPDQ Jacksonville, Fla. 5000
WMT Cedar Raplids. lowa 5000
WwWwOM New Orleans, La. 1000d
WFST Caribou, Maine 5000d
WCAO Baltimore. Md. 5000
WLST Escanaba, Mich. 1000d
WTAC Flint, Miech. 1000
KGEZ Kalispell, Mont, 2000
WCVFP Murphy, N.C. 1000d
W SJS Winston-Salem, N.C. 5000
KSJB Jamestown, N.D. 5000
WFRM Coudersport, Pa. i000d
WAEL Mayaguez, P.R, 1000
W.P.| WREC Memphis. Tenn. 5000
5000 KROD EIl Paso. Tex. 5000
5000 KERB Kermit, Tex. 1000d
5000 KTBB Tyler, Tex. 1000
5000/ 610—491.5
1000d | CKML Mont Laurier, Que. (1000
5000d | CHNC New Carlisle, Que. 5000
5000 | CJAT Trail, B.C. 1000
6000 | CK KL Thompsen, Man. 1000
5000 | CKTB St. Catharines, Ont. 10000
500d | CKYL Peace River, Alta. 10000
5000 | WSGN Birmingham, Ala. 5000
5000 | KFAR Fairbanks, Alaska 5000
5000 | KAVL Lancaster, Callf. 1000
5000 | KFRC San Francisco. Callf. 5000
5000 | WTOR Torringaton. Cunn. 1000d
5000| WIiOD Miami, Fla. 5000
5000 | WMEL Pensacola, Fia. 50Ud
WCEH Hawkinsville, Ga. 500d
WRUS Russellville, Ky. 500d
5000 KDAL Duiluth. Minn, 5000
50000 WDAF Kansas Clty. Mo. 5000
5000 KOJM Havre. Mont, 1000
5000 KCSR Chadron, Nebr. 1000d
(0000 WGIR Manchester, N.H. 5000
50000 KGGM Albuquergue, N.Mex. 5000
5000 WAYS Charlotte, N.C. 5000
d WTVN Columbus, Ohio 5000
500d | wiP_Philadelphia, Pa. 5000
000 KILT Housten, Tex. 5000
50 KVNU Logan, Utah 5000
gug% WSLS Roanoke, Va, 5000
| wHPL Winchester, Va, 500d
3000| KEPR Kennewick., Wash. 5000
5000 e b
;3000 | 620—483.6
5000 CFCL Timmins, Ont. 10000
5000 | CKCK Regina, Sask. 5000
5000 | CKCM Grand Falls, Nfld. 10000
5000 | KTAR Phoenix, Ariz. 5000
1000 | KNGS Hantord, Calif. 1000
1000| KWSO Mt. Shasta, Callf. 1000d
500! “8TR Grand Junction, Colo. 5000d
1000 WSUN St. Petersbure. Fla. 5000
5000 | WTRP LaGrange, Ga. 1000d
5000 KWAL Wallace, Idaho 1000
500d | KMNS Sjoux City, lowa 1000
1000d | WTMT Loulsville, Ky, 500d
500d ! WLBZ Bangor, Maine 5000
500d | WIOX Jackson, Miss. 5000
5000 | WVYNJ Newark, N.J. 5000
5000 | WHEN Syracuse, N.Y. 5000
WONC Ourham, N.C. 5000
KGw Portland. Oreg. 5000
1000 | WHIB Greensburg, Pa. 1000
1000 WCAY Cayee. S.C. 500d
1000 WATE Knoxville, Tenn. 5000
10000 | KWFT Wichita Falls, Tex. 5000
| WVMT Burlingtun, V1. 5000
1000d | WWNR Beckley, W.Va, 1000
50004 WTMJ Milwaukee, Wis. 5000
1000|630 475.9
1000 | CFCO Chatham, Ont. 1000
1000 | CKAR Huntsvlile, Ont. ie00
5000 | CHLT Sherbrooke, Que. 10000
5000 | CFCY Charlottestown. P.E.1. 10000
5000 | CJET Smith Falls, On 1000
500d | CKRC Winnipeg, Man. 10000
50007 CKOY Kelowna, B.C 1000
5000 | WAVU Albertville, Ala. 1000d
5000 | wJOB Thomasville, Ala. 1000d
500d | KJNO Juneau, Alaska 1000
5000 | KYMA Magnolla, Ark. 1000d
50001 KIDO Monterey, Callf. 1000
5000 ! KHOW Oenver. Colo. 5000
5000' WMAL Washington, 0.C. 5000 !
5000 | wSAvV Savannah, Ga, 5000
1000 | wNEG Toccoa, Ga. 500d
5000| KIOD Boise. Idaho 5000
1000 | wLAP Lexington, Ky. 5000
1000 KTiB Thibodaux. La. 500d
5000 w)MS tronwood, Mich. 1000
KOWB So. St. Paul, Minn. 5000
KXOK St. Louis, Mo. 5000
5000 | KGVW Belgrade, Mont, 1000d
10000 KOH Reno, Nev. 5000
5000 | KLEA Lovington, N.Mex.  500d
10000 | WIRC Hickory. N.C, 1000d
1000| WMFOD Wiimington, N.C. 1000
1000} KWRO Coquille, Ores. 5000d
5000 | WEJL Scranton. Pa. 500d
1000 | WKYN San Juan, P.R. 5000
5000 wPRO Providence, R.I. 5000
1000d | KGFX Plerre, 8. Dak. 200d |

Ke. Wave Length W.P.

KMAC San Antonio, Tex. 5000
KSXX Sailt Lake City, Utah 'j000d

KGDN Edmunds, Wash. 5000d
KZUN Opportunity, Wash. 500d
640—468.5

CBN St. John's, N.F. 10000
KFI Los Angeles, Callf. 50000
w0l Ames, lowa 5000
WHLO Akron. Ohio 1000
WNAD Norman, Okla. 1000d
650—461.3

KORL Honoiulu, Hawail 10000
WSM Nashville, Tean. 50000
KIKK Pasadena, Texas 250d
660—454.3

KMEO Omaha, Nebr. 500d
WNBC New York, N.Y. 50000
WESC Greenville, S.C, 10000d
KSKY Dallas, Tex. 1000
670—447.5

WMAQ Cnleago, 11, 50000
680—440.9

CHFA Edmonton, Aita. 5000d
CHLO St. Thomas. Ont. 1000
CJOB Winnipeg, Man, 10000
CKGB Tlmmins, Ont. 10000
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

CBU Vancouver, B.C. 10000
CBF Montreal, Que. 50000
WVYOK Birmingham. Ala. 50000d
KVYNA Flagstaff. Arlz. 1000
KEVT Tueson, Ariz. 250d
KBBA Benton, Ark, 250d
KAPiI Pueblo. Colo. 250d
WADS Ansonia, Conn. 500d
WAPE Jacksonviile. Fla., 25000d
KULA Honoluiu, Hawali 10000
KBLI Blackfoot, Idaho 1000d
KGGF Coffeyville. Kans. 10000
WTIX New Orleans, La. 5000
KTCR Mlinneapolis, Minn, 500d
KSTL St. Louis, Mao. 100ud
KEYR Terrytown, Nebr. 1000d
KRCO Prineviile, Oreg. 1000d
WXUR Media, Pa. 500
KUSD Vermillion, S.Dak. 1000d
KHEY EI Paso. Tex. 10000
KPET Lamesa. Tex. 250
KZEY Tyler, Tex. 250d
WCYB Bristol. Va. 10000d
WNNT Warsaw, Va. 250d
WELOD Fisher, W.Va, 500d
700—428.3

wLWwW Cincinnati, Ohlo 50000
710—422.3

CISP Leamington, Ont. 1000d
CFRG Gravelbourg. Sask. 5000d
CKVM Viile Marle, Que. 10000
W KRG Mobile. Ala, 1000
KMPC Los Angeles. Calif. 50000
KBTR Denver, Colo. 5000
wGBS Miamil, Fla. 50000
WROM Rome, Ga. 1000d
KEEL Shreveport, La. 50000
WHB Kansas City. Mo. 10000
WOR New York, N.Y. 50000
OZRH Manila. P.l. 10000
WKJB Mavaguez, P.Rieco 1000
IWTPR Paris. Tenn. 250d
KGNC Amarillo, Tex. 10000
KURY Edinbure, Tex. 250
KIRD Seattle, Wash, 50000
WDSM Superior, Wis. 5000
720—416.4

WGN Chicago, LII. 50000
730—410.7

CIJNR Blind Rlver, Ont. 1000
CKAC Montreal, Que. 50000
CKOM Dauphin, Man. 10000
CKLG No. Vancouver, B.C. 10000
WIMW Athens, Ala. 100¢
KFQO Anchorage, Alaska 10000
KSUD W. Memphis, Ark. 250d

| Ke. Wave Length W.P.
W KTG Thomasvilie, 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 Chlcopee, Mass, 5000d
KWRE Warrenton, Mo. §000d
KWOA Worthington. Minn. §000d
KURL Billings. Mont. 500d
KYO0D Albuguergue, N, Mex. 1000d
WDOS Oneonta, N.Y. 1000d
WFMC Goldshoro, N.C, « 1000d
WOHS Shelby. N.C. 1000d
WMGS Bowling Green, Ohlo 1000d
KBOY Medford. Oreg. 1000d
WNAK Nantlcoke, Pa. 1000d
WPIT Plttsburgh, Pa, 5000d
WwPAL Charleston, S.C. 10004
WLIL Lenolr, Tenn. 1000d
KPCN Grand Pralrie, Tex, 500d
KSVYN Ogden. Utah 1000d
WPIK Alexandria, Va, 5000d
WMNA Gretna, Va. 1000d
KULE Ephrata, Wash, 1000d
WXMT Merrlll, Wis. 10000
740—405.2
CBXA Edmonton, Alta, 50000
CBL Toronto. Ont. 50000
WBANM Montgomery, Ala. 50000d
KUEQ Phoenix, Ariz. 1000d
KGLM Avalon, Calif. 10000d

KCBS San Francisco. Calif. 50000

KSSS Colo. Springs, Colo. 1000
KV FC Cortez, Colo. 1000d
WFSG Boca Raton. Fla. 1000d
WHKMK Blountston, Fla. 1000d
W KIS Orlando, Fla, 5000
KYME Bolse. Idaho 500d
WVLN Olney, IIl. 1000d
KBOE Oskaloosa, lowa 250d
WNOP Newport, Ky, 1000d
WTADO Cambridge. Mass, 2504
KPBM Carlshad, N.Mex. 1000d
WGSM Huntington, N.Y. 5000d

WMBL Morehead City, N.C. 1000d

WPAQ Mount Alry, N.C. 10000d
KRMG Tulsa, Okla. 50000
WVCH Chester, Pa. 1000d
WIAC San Juan, P.Rl¢o 10000
WEBAW Barnwell. S.C. 1000d
WIRJ Humboit, Tenn. 250d
WwIlIG Tullahoma. Tenn. 250d
KTRH Houston, Tex. 50000
KCMC Texarkana, Tex. 1000
WwBCI Williamsburg, Va. 500d
750—399.8

WSB Atlanta, Ga. 50000
WBMD Baltimore, Md. 1000d
KMMJ Grand Island, Neb. 10000d
WHEB Portsmouth, N.H. 1000d
KSED Durant, Okia. 250d
KXL Portiand, Oreg. 50000
wPOX Clarksburg, w.va. 1000d
760—394.5

KGU Honolulu, Hawalil 10000
WJR Oetroit., Mich. 50000
W CPS Tarboro, N.C. 10:00d
WORA Mayaguez, P.R. 5000
770—~389.4

KUOM Minneapoils, Minn. 5000d
WCAL Northfield, Minn. 5000d
WEW St. Louis, Mo. 1000d
KOB Albuquerque, N.Mex. 50000
WABC New York., N.Y. 50000
KXA Seattie, Wash. 1000d
780—384.4

WBBM Chicago. (Il 50000
WIJAG Norfoik. Neb. 1000d
WCKB Ounn, N.C. 1000d
WBBO Forest City. N.C. 1000d
KSPI Stillwater, Okia. 2504
WAVA Arlington, Va. 10004,
790—379.5

CFCW Camrose, Alta. 10000
CFOR Oartmouth. N. S. 5000
CKMR Newcastle. N.B. 1000
CHiIC Brompton, Ont, 1000
CKSO Sudbury. Ont. 10000
WTUG Tuscaloosa, Ala. 500d
KCEE Tucson, Ariz. 5000d
KOSY Texarkana. Ark. 1000
KDAN Eureka. Calif. 5000d

KABC Los Angeles. Calif. 5000
WLBE Leesburg, Fla, 5000
WFUN Miami Beach, Fia

WPFA Pensaeola. Fla. 1000d
waXl Atianta, Ga. 5000
WGRA Cairo. Ga, 1000d
KEKO Kealakekua, Hawaii 1000
KEST Boise. ldaho 000d
WRMS Beardstown, 1. 500d

RADIO-TV EXPERIMENTER



Ke. Wave Length w.P. ‘
KXXX Colby, Kans. 5000d |
WAKY Louisville, Ky. 5000
WRUM Rumford, Me. 1000d
WSGW Saglnaw, Mieh. 5000
WSJC Magee, Miss. §000d
KGHL Blilings, Mont. 5000
WWNY Watertown, N.Y. 1000
WLSY Wellsville, N.Y. 1000d
WTNC Thoemasville. N.C. 1000d |
KXGO0 Fargo, N. Dak. 5000
KWiL Albany., Dred. 000 |
WAEB Allentown, Pa. 500
WPIC Sharon, Pa. IOOOdl
WEAN Providente, R.I. 5000
WwBD Bamberg. S.C. 1000d
WETB Johnson Gity, Tenn. (000d
WMC Memphis. Tenn. 5000
KTHT Houston, Tex. 5000
KFYO Lubbock. Tex. 5000
KUTA Blanding, Utah 1000d
W SIG Mount Jackson, Va, 1000d
WTAR Norfolk. Va. 5000
KGMI| Bellingham, Wash. 5000
KNEW Spokane, Wash. 5000
WEAQ Eau Claire, Wis. 5000
800—374.,8

CHAB Moose Jaw, Sask. 10000 |
CKOK Penticton, B.C. 10000
CFOB Ft. Frances, Ont. 1000
CILX Ft. William, Ont. 10000
cJBQ Belleville, Ont, 1000
CKLW Wlindsor. Ont. 50000
CHRC Quebec, Que. 10000
CJAD Montreal, Que. 10000
VOWR St. Johns, N.F. 1000
WHOS Decatur, Ala. 1000d
WMGY Montgomery, Ala. 1000d
KINY Juneau, Alaska 5000
KAGH Crossett, Ark. 250d
KVOM Morrilton. Ark. 250d
‘KUZZ Bakersfield, Calif. 250d
KDAD Weed, Callf. 1000d
KBRN Brighton, Colo. 500d
wLAD Danbury, Conn. 250d
WwWSUZ Palatka, Fla. 1000d |
WIJAT Swainsboro, Ga. 1000d |
WKZI Casey, M.

KXIC lowa City, lowa 1000d |
WBOK New Orleans, La. 1000d
WCCM Lawrence, Mass. 1000d |
WVAL Sauk Rapids. Minn, 5000
KREI Farmingten, Mo. 1000d
KDBM Dillon, Mont, 1000d
WIKDN Camden, N.J. 1000d
KJEM Okla City, Okia. 250d
KPDQ Portiand, Oreg. 10004 !
WCHA Chambersburg, Pa. 1000d |
wDSC Dillen, S.C. 1000d
WEAB Greer, S.C. 250d
WDEH Sweetwater, Tenn. 1000d
KDDD Dumas, Tex. 250d
KBUH Brigham City, Utah |
WSVS Crewe, Va, 5000d
W KEE Huntington, W.va. 000d
WwWDUX Waupaca, Wls. 1000d
810—370.2 |
KGO San Franelseo, Calif. 50000
WIGO Indianapolis. Ind. 250d |
WABW Annapolis, Md. 250d |
KCMO Kansas City, Mo, 50000
WGY Sthenectady, N.Y. 50000 |
WKBC N.Wilkeshoro. N.C. 1000d

WCEC Rocky Mount. N.C. 10004
WEDO McKeesport, Pa. 1000d
WKVM San Juan, P.R. 25000
820—365.6 |
W AIT Chicago, 11. 5000d
WIKY Evansville, Ind. 250d
WwWOSU Columnus. Ohio 5000d
W FAA Dallas, Tex. 50000
WBAP Ft. Worth, Tex. 50000
830—361.2 I
KIK! Honolulu, Hawail 250
WCCO Minneagolis, Minn. 50000
KBOA Kennett, Mo, 100
WNYC New York, N.Y, 1000 |
840-—356.9

WTUF Mobile, Ala. 1000d

WRYM New Britain, Conn. 1000d

WHAS Louisville, Ky. 50000
WVPO Stroudsburg, Pa. 250d
850—352.7 ‘
CKVL Verdun. Que. 30000
CKRD Red Deer, Alta. 10000
CJJC Langley Prairie, B.C. 1000
WYDE Birmingham, Ala. 100040
KICY MNome, Alaska 3000
IK0A Denver, Colo. 50000
WRUF Gainesville, Fla. 5000

KiIMO Hilo, Hawaii 1000

WEAT W, Palm Beach, Fla. |0001
WHDH Boston, Mass. 50000

WIKBZ Muskegon, Mich. 1000 |
KFUO St. Louls, Mo, 5000d
W KIX Raleigh, N.C. 10004

FEBRUARY, 1964

Ke, Wave Length

wJlw Cleveland, Dhlo
WJAC Jehnstown, Pa.
WEEU Reading, Pa.
WABA Aquadilis, P.R.
WRAP Norfolk, Va.

KTAC Tacoma., Wash.

860—348.6

CBH Halifax, N, &
CHAK Inuvik, N.W.T.
CJBC Toronto, Ont.
WHRT Hartselle, Ala.
WAMI Opp, Ala.

KIFN Phoenix, Ariz.
KOSE Osceola. Ark.
KWRF Warren, Ark.
KTRB Modesto, Callf.
WOWW Naugatuck, Conn.
WAZE Clearwater. Fla.
WK KO Cocoa, Fla,
wERD Atlanta, Ga,
wDMmMG Douglas, Ga.
WMRI Marion, Ind.
KWPC Muscatine, lowa
KOAM Pltisburg, Kans.
WSON Henderson, Ky.
WAYE Dundalk, Md.

wSBS Gt. Barrington, Mass.

KNUJ New Ulm, Minn,
WMAG Forest. Miss.
KARS Belen, N. Mex.
WFMO Fairmont. N.C.
WSTH Taylorsvile, N.
KSHA Medford, Oreg.
WAMO Plttsburgh, Pa.
WTEL Philadelphia, Pa.
WLBG Laurens. S.C.
WIVK Knoxville. Tenn.
WMTS Murfreesboro. Teun.
KFST Ft. Stockten. Tex.
KPAN Hereford, Tex.
KSFA Nacogdoches, Tex.
KONO San Antonio, Tex.
KWHO Salt Lake City,
Utah
WEVA Emporia, Va.
WOAY Oak Hill, W.Va.
WFOX Milwaukee, Wis.

870—344.6

KIEY Glendale, Calif.
KAIM Kalmukl, Hawali
wWwL New Drleans, La,
WKAR E. Lansing. Mich.
WHCU Ithaca. N.Y,
WGTL Kannapolis, N.C,
WHOA San Juan, P.R.
KJIM Ft. Worth, Tex.
WFLO Farmville, Va.

880—340.7

WCBS New York. N.Y.
WRRZ Clinton, N.C.
WRFD Worthington, Ohio

890—336.9

wLS Chicago, Il
WHNC Henderson, N.C.
KBYE Okla. City. Okla.

900—333,1

CKTS Sherbrooke, Que.
CHML Hamllton, Ont.
NO Sudbury, Ont.

R Rimouski, Que.

L St. Jerome, Que.
} Victoria, B.C.

| Prince Albert, Sask.
¥ Birmingham, Ala.
I Mobile, Ala.
Qzark, Ala.
Fairbanks, Alaska
Harrlson. Ark.
if Fresno, Calif.

L Georgetown, Del.

C.
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WSWN Belle Glade, Fla.
WMOP Ocala, Fla,
WCGA Caihoun, Ga,
WCRY Macon, Ga,
WEAS Savannah, Ga.
KTEE ldaho Falls, ida.
KSIR Wlchita, Kan,
WKYW Louisville,
WLSI Pikeville, Ky,
IKREH Oakdale, La.
WCME Brunswick, Maine
WATC Gaylord, Mich.
KTIS Minneapolis, Minn.
WDDT Greenville, Miss.
KFAL Fulton., Mo.
KJSK Columbus, Nebr.
wOTw Nashau, N, H.
wWBRY Boonville, N.Y.

Ky.

WSPN Saratoga Sprgs.. N.Y. 250d

WAYN Rockingham, N.C.
WwWIlAM Williamston, N.C.
KFNW Farge. N.Dak.
WCNS Canton, Dhio
WFRO Fremont, Dhio
WCPA Clearfield, Pa.

W.P. l Ke. Wave Length W.P. | Ke, Wave Length W.P,
10000 | WFLN Philadelphia. Pa. 1000d| KELP E! Paso, Tex. 1000
10000 | WKXY Knoxville, Tenn. 1000d| KECK Odessa, Tex. 1000
1000 | WCOR Lebanon, Tenn. 500d | KTLW Texas City, Tex. 1000d
500| KALT Atlanta, Tex. 1000d| KITN Olympla, Wash. 1000d
5000 | KMCO Conroe. Tex. 500d | KXLY Spokans, Wash, 5000
§000| KFLD Floydada. Tex. 250d | WMMN Falrmont. W.Va. 5000
K%IE)w gamilton\.’, Tex. gggg WOKY Milwaukee, Wis. 1000
w Y Bassett, Va.
19000 KOEG Wantctso Wash.  S0008| ¢ Lmo sorn
1000 snatches, Wash. CFBC Saint John, N.B, 10000
30000 VeAll R Aatlga, Wik 2504 ¢Jca” Edmonton, alta. 10000
250d JON St. John’s, N.F. 10000
1000d 910—329.5 WETO Gadsden. Al 10004
I KTKN Ketchikan, Alaska I
t000d | G10V Drumheller, Alta. 5000 \'ApR Douglas, Ariz. 1000d
i BRIt T 10001 KFGT Flagstafi. Ariz. 1000d
10000 awa, Ont. KHJ Los Angeles, Callf. 5000
2504 | CFJC Kamioops, B.C. 10000 | K NGL Paradise, Calif. 500d
500d | CHRL Roberval, Que. 1000 |\ jyP Duraugo, Colo 5000
1000d | WDVC Dadeville, Ala. 500d| W'« sB Milford, Del. 500d
1000| KPHO Phoenlx, Ariz. 5000 wHAN Haines City, Fla. 1000
5000d | K\LCN Blytheville, Ark.  5000d | ywjax Jacksonville. Fla, 5000
250d | KAMD Camden, Ark. 1000 | w Xy Sarasota, Fla. 1000
2500 | KDEOQ El Cajon, Calif. 1000 | wMGR Bainbridge, Ga. 5000
10000 | KEWB Oakland, Callf. 5000 | |'SE| Pocatello, Idaho 5000
500d KOXR Oxnard. Callf. 1000d WTAD Quincy ‘I" 5000
5004 | KPOF nr. Denver, Colo. 5000 | WHON Centerville, Ind
250d | WHAY New Britain, Conn. $000| w(CT Bowling Green. Ky. 1000
1000d| WPLA Plant City. Fla.  1000d | wEpp Frederick, Md, 5000
5004 | WGAF Valdosta, Ga. 5000| wpER Holyoke, Mass. 5000
250d | KBGN Caldwell, |da. 1000d | wBCK Battle Creek, Mich. 5000
1000d WAIKO Lawrenceville, 111, 500d KKEN Aitkin Minn' F 1000d
2500 WSU! lowa City. lowa 5000 wsi g Jackson, Miss 5000
1000d IKQATY Salina. Kans. 00000 KWOC Ponlar' Bluﬁ. Mo. 5000
i000d | WLCS Baton Rouge, La. 1000/ qp " alispell, Mant 5000d
100000 | WABI Bangor, Maine 50001 \'nGA Ogallata, Nebr, 500d
fooow|| W EDE" BlIRE Hich, 5000/ wwNH Rochester, N.H.  5000d
j0g0g | WCOC Merldlan, Miss. 5000| W pAT Paterson, N.J. 5000
250d KOYN Billings, Mont. 1600d WBEN Buffalo "NLY * 5000
2504 KYSS Missoula, Mont. 1000d WIZR Johnstown. N.Y 1000d
2504 | KBIM Roswell, N.Mex. 50004 WSOC Charlotte ‘N C . 5000
+000d WLAS JBCRSOI’\V“'C, N.C. 5000d WITN Washinntl‘ln - N‘ ' 5000
sepo | KO8 Minol, N.Oaks 1000| W EQL Elyria, Ohio 1000
WPFB Midilletown, Ohio 1000 WKY Oklzhoma City, Okla. 5000
1oooa | KGLC Mlami, Okia, 1000 | 4 2'G1 Grants Pass, Oreg. 5000
1000 KURY Brookings. Oreg. 1000d WCNR Bloomsburg, P 1000d
10000d| WAVL Anolio. Pa. 1000d | ('SON Aberdeen 2z on 1000
] B R S 1000| WSEV Sevierville. Tenn. 5000
WPRP Pouc;: P-R 5000 | KDET Center, Tex. 1000d
Ry KITE San Antonio, Tex. 5000
WNCG North Charleston, S.C. 500d KENY Bellingham.Ferndale
)| WARD seicomy S, g
5000 WJCW Johnson y, Tenn. o
50000| WEPG S. Pittsburgh, Tenn. 500d | WSAZ Huntinoton. W.va, 5000
50004 | KNAF Fredericksburg, Tex. 1000d wl‘_%f_ i";gb’::},?’&[ 15%3%3
1000d | KR1O McAlien, T%x. Sg(())g alfesmyvIiaE
j1000d | KRRV Sherman, Tex. i
000d | KRALL Salt Lake City, Utan 5000 9740—319.0
250 WYTR White River Junction. CBM Montreal. Que, 50000
1000d Yermont 1000d | CJGX Yorkton, Sask. 10000
WRNL Richmond. Va. 5000 | CJIB Vernon. B.C. 1000
WHYE Roanoke. Va. 1000d | KHOS Tucson, Ariz. 250
KORD Pasco. Wash. 1000d | KFRE Fresno. Calif. 50000
50000| KIX1 Seattle, Wash. 1000 | WINZ Miami, Fla. 50000
1000d | KISN Vancouver, Wash, 1000 | whAZ Macon, Ga. 50000
5000d | WHSM Hayward, Wis. 5000d | KAHU Waipahu, Hawail 10000
WDOR Sturgeon Bay, Wis, 1000d| wMIX mt. Vernon, I, 5000d
HI10A Des Moines, lowa 10000
se000 $20—325.9 WCND Shelbyville, Ky.
1000d . WYLD New Orleans, La, 1000
10004 | CFRY Portage La Prairie, WJOR South Haven, ‘Mich, 1000d
Man. 1000 | wCPC Houston. Miss. 50000d
CIJCH Halitax, N.S. 10000 | KSWM Aurora, Mo. 500d
CJC) Woodstock, N.B. 1000 | KYSH Valentine, Nebr, 50004
1000 | CKCY Sault St. Marie, Ont. 10000 wF NG Fayetteville, N.C. 10000
5000 | CKNX Wingham, Ont. 2500 | KGRL Bend, Oreg. 1000d
10000 | WCTA Adalusia, Ala. 5000 WESA Charleroi, Pa. 250d
10000 | WWWR Russellvllile. Ala. 1000d | wGRP Greenville, Pa. 1000d
1000 KARK Little Rock, Ark. 5000 w PR San Juan, P.R. 10000
10000| KLOC Ceres. Calif. . KIXZ Amarillo. Tex. 5000
10000| KOES Palm Springs, Calif. 1000d| KTQN Belton, Tex. 1008d
1000d| KVEC San Luls Obispe. Cal. 1000| (oTQ Texarkana, Tex. 1000d
1000d | KREX Grd. Junction, Colo. 5000 wNRG Grundy., Va. 5000d
1000d | KLMR Lamar, Colo, 1000] QOT Yakima. Wash. 250d
10000 WMEG Eau Gallie, Fla. 1000d | wFAW Ft Atkinson. Wis. 250
:8803 Weg'l' l}'tlﬂn:ﬁ. Ga.G 55000_:’]| ’ :
0d | W H Hazelhurst, Ga. QUwd | o
5000d | WGNU Granite City, il 500d 950 3]56
1000d | WMO K Metropolis, [11. 1000d | CKNB Campbellton, N.B. 10000
1000d | WBAA W, Lafayette, Ind. 5000 CiKBB Barrle, Ont. 1 0000
1000d | KFNF Council Bluffs, ba. 5000 WRMA Montgomery, Ala. 1000d
250d | WTCW Whitesburg, Ky. 5000d | KXJK Forrest City, Ark. 5000d
5000d | wBOX Bogalusa, La. 1000d | KFSA Ft. Smith, Ark. 1000
1000d | KTOC Jonesboro, La, 1000d | KAH1 Auburn, Calif. 5000d
250d| WPTX Lexington Pk., Md. 500d| KIMN Denver, Celo. 5000
1000d | WMPL Hancock, Aich, 1000d | WLOF QOrlando. Fla. 5000
5000d| KDHL Faribault, Minn. 1000 WGTA Summerville, Ga. 5000d
2504 | KWAD Wadena. Minn. 1000 WGOV Valdosta, Ga. 5000
1000d| KRAM Las Vegas, Ney. 1000 KBOI Boise, ldaho 5000
1000d | KOLO Reno, Nev, 1000 | KLER Droftno, Idaho 1000d
1000d | KQEOQ Albuguerque. N.Mex. 1000 WAAF Chicago, IlL 1000d
1000d | WTTM Trenton, N.J. 1000 | WXLW Indianapolis. Ind. 5000d
1000d | WKRT Cortland, N.Y. 1000 | KOEL Oelwein, lowa 1000
1000d | WGHQ Kingston, N.Y. 5000d  KJRG Newton. Kans. 500d
10000 | WIRD Lake Platid, N.Y, 1000 wBVL Barbourville, Ky. 1000d
1000d | WBBB Burlington, N.C. 50000 | WAGM Presque Isle, Maine 5000
WMNI! Columbus, Ohio 1000 | WORL Boston, Mass. 5000d
j000d | IKGAL Lebanon, Oreg. 1000 ww) Detroit. Mich. 5000
1000d | WKV A Lewistown, Pa. 1000 | KRS! St. Louis Park, I\jinn.lﬂOOd
§000d | WIAR Providence. R.). 5000 WBIH Hattiesburg, Miss. 5000d
500d | WTND Orangeburg. S.C. 1000d | KLIK Jefferson City, Mo.  5000d
500d | KEZU Rapid City, S.Dak. 1000d| KLHS Lordsburg, N. Mex. 1000d
1000d | wLiV Livingston, Tenn. 1000d | WBBF Rochester, N.Y. 1000
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X Utica. N.Y,

ET .Greensboro, N.C.
ES Roseburg, Oru.
CC Barnesboro. Pa.
EN Philadelphia. Pa,

€.

zs
+4]

-

Y
N
P
B
SPA Spartanburg, S.C.
WAT Watertown, S.Dak.
AGG Franklin, Tenn,
SX Denison, Tex.
PRC Houston, Tex.

SEL Lubbock, Tex.

XGI| Richmond. Va.
ER Kemmerer, Wash.
KJR Seattle, Wash,
WERL Eag!e River, Wis.
WKAZ Charleston. W.Va,
WKTS Sheboygan, Wis.
KMER, Kemmerer, Wyo.

960—312.3

CFAC Calgary, Alta.
CHNS Halifax. N.S.

AEAXAEALLEER
=z o

KOOL Phoenix, Ariz.
AVR Apple Valiey. Calif.
NEZ Lompoe, Calif.
ABL Oakland, Callf.
EL|I New Haven. Conn,
GRO Lake City, Fla.
JCM Sebring, Fla.
JAZ Albany, Ga.
RFC Athens. Ga.
RA Salmon, idaho
DLM E. Moline, 1}
WSBT South Bend, Ind.
KMA Shenandoah.
WPRT Prestonsburg, Ky,
KROF Abbevllie, La.
WBOC Sallshury Md,
FGM Fitehburg, Mass.
HAK Rogers City, mMich.
LTF Llttle Falls, Minn.
ABG Gresnwood, M iss.
FVS
EB

EEXXE

¥7ELL

Cape Girardeau, Mo.
N Scottsbluff. Nebr,
{K Roswell, N, Mex.
AY Plattsburu N.Y.
AK Dallas, N.C.

TC Klnston N.C.
ST Wooster, Ohio

A Enid, Okia.

RIK
E
A
F

EEXEXZRXEXEE

»g¥

Carlisle, Pa.

K.nel Pﬂ.

Sayre. Pa.
Beaufort, S.C.
McMInnvIlle. Tenn.
Mt. Pleasant. Tex.
San Angelo, Tex.
Provo, Utah

B} Roanoke,
KALE Richland, Wash
WTCH Shawano. Wis.

970—309.1

CKCH Hull, Que.

CKNL Ft. St. John, B. C.
WERH Hamilton, Ala.
TBF Troy, Ala.

EA Jonesboro, Ark.

IS Bakersfieid, Callf.
HV Coachella, Calif.
E

E

mm»»:rﬂ

YL
DpP
15
EU
MC

EXX % EEEEEXX

oD
=
or-v

o

x

E Modesto, Callf.
L Pueblo. Colo,

LA Tampa, Fla.

{N Atlanta, Ga.

OP Vvidalia, Ga.

BC Hilo, Hawzl?
T Rupert, idaho
MAY Springfield. 11,
AVE Louisville, Ky,
SYL Alexandria, La.
CSH Portland, Maine
AMD Aberdeln. Md.
ESO Southbridge, Mass,
AN Ishpeming, Mich,
KHM lackson, Mleh.
KQAQ Austin. Minn.
KOOK Billings. Mont,
KJLT No, Platte, Nebr,
KVEG Las Vegas, Nev.
WIRZ Newark, N.l.

FEEXXEEETRXXXX
£>I<‘-n"'lm°mz
-

EELEL

132

ER Moncks Corner, S. C.

WYK Farmington, N.Mex.

D Klamath Falls, Oreg.

Ke. Wave Length W.P.
KODCE Espanola, N, M, 1000d
WEBR Buffalo. N.Y, 5000
WCHN Norwich. N Y, 500d
WRCS Ahoskie, N.C. 1000d
WWIT Canton, N.C. 1000d
WDAY Farpo, N.Dak. 5000
WREO Ashtabula, Ohio 5000
WATH Athens, Ohio 1000d
KAKC Tulsa, Ollla 1000
KOIN Pnrtland Orep, 5000
WWSW Pjttsburgh, Pa. 5000
WIMX Florente, S.C, 3000
KASE Austin; Tex. 1000d
KNOK Ft. Worth, Tex. 1000d
wivi Chrishansted v. I 5000
WYPR Danville, Va. 1000d
| WBVA Wayneshoro, Va. 500d
KREM Spokane, Wash. 5000
WWYO Pineville, W.Vva. 1000d
WHA Madison, Wis. 5000d
WIGL Superior, Wis, 500d

980—305.9

CKNW New Westminster,

Brit. Columbla 10000
CFPL London, Ont. 10000
CKGM Montreal. Que,

CBY Quebec. Que. 5000
CHEX Peterboro, Ont,. 5000
CKRM Reglna, Sask. 10000
WKLF Clanton, Ala. 1000d
WXLL Big Delta, Alaska 100
KINS Eureka. Calif. 5000
KEAP Fresno, Calif. 5004
KFWB Los Angeles. Callf. 5000
KCTY Salinas. Calif. 1000d

KGLN GlenwoodSnrus ,Colo. 1000d

WSUB Groton, Conn. 1000d
WRC Washlnuton. D.C. 5000
WDVH Gainesville. Fla. 5000d
WTOT Marianna, Fla, 1000d
WBOP Pensacola. Fia. 1000d
WwLOD Pompanu Beach, Fila. 1000d
WKLY Hartwell, Ga. 1000d
WPGA Perry, Ga. 500d
WRIP Rossville, Ga, 500d
KUPI Idaho Falls. idaho 10:00d
KSGM Chester, 111, 200
WITY Danville. . 1000
KREB Shreveport, La. 5000d
IWCAP Lowell, Mass. 100ud
wODNMC Otslno Mich, 500
WIrBC Minneapolls, Minn. |000d
WAPF McComb, Mtiss, fuuod
KMBC Kansas Clly. Mo. 5000
KLYQ Hamilton, Mont. 1000d
KYLV Falion, Nev 5000d
| KICA Clovis, N, Mex. 1000
KMIN Granls. N. Mtex, 1000d
WTRY Tror 5000
WKLM Wi mingtnn. N.C. 5000d
WAAA Win.-Salem, N.C. 1000d
WONE Dayton, Ohic 5000
WILK Wilkes-Barre, Pa. 5000
WAZS Summerville. S$.C. 500d
WRBI Winnsboro, S.C. 500d
KDSJ) Deadwood, S.Dak. 1000
WSIX Nashville. Tenn. 5000 |
KFRO Rosenberg, Tex. 1000d |
KSVC Richfield, Utah 5000
WFHG Bristol, Va. 5000
WMEK Chase City, Va, 500d
KUTiI Yakima, Wash. 5000d
WHAW Weston, w,va, 1000d
WCUB Manitowoe, Wis, 10004 |
;WPRE Prairiedu Chien, Wis, woo;
990—302.8 ;
CBW Wilinnipeg, Man, 50000
CBY Corner Brook, Nfld. (0000
WEIS Center. Ala. 250
WWWF Fayette, Ala, 1000d
WTCB Flomaton, Ala, 500d
KTKT Tueson, Ariz, 1000
KKIS Pittsburg, Calif. 5000
KGUO Santa Barbara. Calif. 1000d
KLIR Denver, Colo, 1000y
WBZY Torrington, Conn. 1000d
WFAB Miami, Fila. 5000
WHOO Orlando Fla. 10000
WDWD Dawson, Ga,. 10004
WGML Hinesville, Ga, 250d |
KTRG Honolulu, Hawali 5000
wCaz Carthaua. 1. 1000d
WITZ lasper, Ind. 1000d
KAYL Storm Lake, lowa 250d
KRSL Russell. Kans. 2504d
W!MR New Orieans, La. 250d
KRIH Rayville, La, 2504 |
WCRM Clare, Mich. 250d
WABO Wayneshoro, Miss, 250d
KRMO Monett, Mo, 250d
KSVYP Artesia, N,Mex, 1000
WEEB Southern Pines. N.C, 5000d
WIJEH Gallinolis, Ohio 1000d
WTIG Massillon. Ohio 250d
KRKT Albany, Oreg, 2504
WIBG Philadelphia, Pa, 50000
WVSC Somerset, Pa. 250d
WPRA Mayaguez, P.R, 1000¢
WLKW Providence, R.I. 50000
WAKN Aiken, 8.C. 1000d |

WCST Berkeley Sprgs., W.Va. 250d

WSPT Stevens Pt., Wls 1000d

1020--293.9

KGBS Los Angeles, Calif. 50000

wCIL Carbondale, 114, 1000d

WPEO Peoria. I1l. 1000d

KDKA Pittsburgh. Pa. 50000

(1030---291.1

WBZ Boston, Mass, 50000
TA Corpus Christi, Tex. 50000d

1040—288 3

KHVYH Honolulu. Hawail 5000

WHO Des Moinéds, Jowa 50000

KIXL Dailas, Tex. 1000d

1050—285.5

CFGP Grande Prairie, Alta. 10000

CKSB St. Boniface, Man. 10000

CHIC Sault Ste. Marie, Ont, l0000

CHUM Toronto, Out, 5000

WRFS Alexander City, Ala. 1000d
WCRI Scottsboro, Ala. 250d
KYWM Show Low. Arlz. 250d
KVLC Little Roek, Ark. 1000d
KOFY San Mateo, Callf 1000d
KWS0 Wasco, Calil 1000d
KLMO Longmont, Colo. 250d
WiSB Crestview, Fla, 1000d
wIivy Jacksonwlle Fla 1000d
WHBO Tampa, Fla 250d
WRMF Titusville, Fla. 500d
WAUG Augusta, Ga. 50004d
WBIE Marietta. Ga. 500d
WMNZ Montezuma, Ga. 250d
WDZ Decatur, Jil. 1000d
KNCO Garden City. Kans. 1000d
WNES Central City, Ky, 500d

KLPL Lake Providence, La. 250d

KCI} Shreveport, La, 250d
KVPI Vvilla Platte, La, 250d
WMSG Oakland, Md. 500d
WOMR Silver Sprg., Md. 1000d
WPAG Ann Arbor, Mich. 5000d
KLOH Pipestone, Minn, 1000d

| Ke. Wave Length W.P. | Ke, Wave Length
WNOX Knoxville, Tenn, 10000 | WACR Columbus, Miss.
KWAM Memphis, Tenn. 1000d | KMIS Portagsville, Mo.
KTRM Beaumont, Tex. 1000 | KSIS Sedalia, Mo.
KAML Kenedy, Tex. 250d | KLVC Las Vvegas. Nev.
KNIN Wichita Falls, Tex. 10000 | WBNC Conway, N.H.
KDYL Tooele, Utah 1000d | WSEN Baldwinsville, N.Y.
WNRV Narrows, va, 1000d | WSTS Massena, N.Y.
WANT Richmond. va. 1000d | WHN New York. N.Y,.
WKLJ Sparta, Wis. 250 WFSC trankllll:. N.C.c
WLON Lincointon, N.C.
1000—299.8 WWGP Sanford, N.C.
CKBW Brideewater, N.§. 10000| WZIP Cincinnati, Ohio
WCFL Chicago, IIl. 50000 | KCCO Lawton, Okla.
KTOK Okla. City. Okla. 5000 | KF M1 Tulsa, Okia,
KSTA Coleman, Tex. 250d | KUBE Pendleton, Oreg.
KGRI Henderson, Tex. 250d | KEED Springfield. Oreg.
WHWB Rutland, vt, 1000d | WBUT Butler, Pa.
WBNB Charlotte Amalle, WWDS Everett, Pa.
Virgin islads 1000 | WLYC Williamsport, Pa.
KOMO Seattle, Wash. 50000 WfE'IJ Enﬂrta. 11‘_enn.
K illeen, Tex.
1010—2948.9 K\gto F!.lberty. Tex.
CBX Calgary, Alta. 50000d | KPLA Plainview, Tex.
CERB Toronio, Ont. 50000 | KCAS Slaton, Tex.
KCAC Phoenix, Ariz. 500d | WGAT Gate City, va.
KYNC Winslow, Ariz, 1000 | WBRG Lynchburg, Va.
KLRA Little Roek, ‘Ark. 10000 | WCMS Norfolk. Va.
KCHJ Delano, Calif. 5000 | KNBX Kirkiand, Wash,
KCMJ Palm Sprgs,, Calif. 1000 | WCEF Parkersburg, W. Va,
KSAY San Fran.. Calif.  10000d | WECL Eau Claire, wis.
WCNU Crestview, Fla. 1000d | WLIP Kenosha, Wis.
WZIRO Jacksonville BFelacrilEl 25000 KWIV Dougias, Wyq,
orida 25
WINQ Tampa, Fla. 5000 1060—282.8
WGUN Decatur, Ga. 50000
KATN Boise, (daho 1000d | & CR! Salgary, Alta.
WCSI Columbus, Ind. 500d KUPD Tempe. Ariz,
| KSMN Mason City, lowa 1000d | KPAY Chico, Calif.
KIND Independence, Kans. 250d | wNOE New Orleans. La.
KDLA DeRidder. La. 1000d { wHFB Benton Harbor,
WSID Baltimore, Md. 1000d Mich.
wg&; Lansllnm c!l\vmh 5000d | wMAP Monroe, N.C.
Maplewood, Minn. WHOF Cant
WMOX Meridian, Miss. 10000 | WROY Pomieaelonis o,
ﬁi’ékc.!':'ltw"&f' Mo, 2%%%[wms San German, P. R,
stus, Mo,
K%Vl:l- Iﬁexing:ton. Nebr. 25303: |1070—280.2
WCN ewport, N. 5
WINS New York. N.Y. 50000 c;‘\x Victoria, B.C.
WABZ Albermarie, N.C. (0004 | CBA Sackville, N.B.
WFGW Biack Mountala..c‘ R i000a W API Birminnhzllm. Aéa‘m
WELS Kinston, N.C. 1000d | KNX Los Angeles, Calit.
W04 New Boston, Ohic  1000d ‘xl\’gg oy G"I'!'“-I i
KBEY Portland, Oren. 1000d ndianapolis, Ind.
WUNS Lewisburg, Pa. 250d | KFDI Wichita, jeane
WHIN Gallatin, Tenn, 1000d !}v':"“g "ia"h"'gﬂ'-""“-c
WORM Savannah, Tenn. 250d | o5l X H °|h °P"ﬁ N.C.
KBUY Amarille, Tex. 5000 Arecibo, P.R.
WFLI Lookout Mtn., Tenn.
KODA Houston, Tex. 1000d n
wWDIA Memphis, Tenn.
WELK é’ﬁ“‘?’u’“ lte, va. '1000d | KOPY Alica. Tex
arlottesvi ¢, Va. | i Ty
WMEV Marion, Va, 1000d | WKOW Madison. wis.
WPMH Portsmouth, Va. 5000d | 1080—277.6

KSCO Santa Cruz, Callf,
WTIC Hartford., Conn.
WKLO Loulsville, Ky.
WOAP Owosso, Mich,
WUFO Amherst, N.Y,
WEWO I.aurmhurg N.C.
KWJ] Portiand, Oreg.
WEEP Pittsburgh, Pa.
KRLD Daljas, Tex.

1090—275.1

CHEC Lelhhrldﬂe Alta.
CHRS St.

WCRA Effingham, !,
KHAIL Honolulu, Hawail
NWS waterloo, jowa
BAL Baltimore, Mmd.
ILD Boston, Mass.

MUS Muskegon. Mich.
WERB Garden City, Mich,
KING Seattle, Wash.

1100—272.6

K
w
wi
w

1000d
50000

5000
10000d
50000
250d
2000
1000d
50000
1000d
1000d

50000

KFAX San Francisco, Calif. 50000

WLBB Carrollton, Ga.
WHLI Hempstead, N.Y,
KYW Cleveland, Onio
WGPA Bethlehem. Pa.

1110—270.1

CFML Cornwall, Ont.
CFT} Galt, Ont.
KRLA Pasadena. Calif,
ALT Tampa, Fla.
IPA Hilo, Hawaii
MBI Chicago, III.
FAB Omaha, Nebr,
BT Charlotte, N.C,
BND Bend, Oru
NAR Nornstuwn Pa.
wWVIP Caguas, P.R. l
R.l.

ixix

WHIM Providence,

1120—267.7
WUST Bethesda, Md.

50000
250d

1000
250
50000
500004
1000
5000d
50000

250d

RADIO-TV EXPERIMENTER



th W.P.
L Wave Length W.P. Ke. Wave Leng
Ke. ~ Wave Length  W.P.|Kc.  Wave Length :z&:&l':fnuz Talledega. Ala. 250 | WCOL Columbus, Ohio ‘250
KMOX St. Louls. Mo. 50000 KVOO Tulsa, Okla. 250 WTBC Tuscaloosa, Ala. 2505WIR0 Ironton. Ohlo viood
T ol T 500 | REGQ Bollinoham: Wash.  1000| KIFW STtka, Alaska L b e NG 250
\ 5 . E ishee. Ariz. 50 : . .
RAp o Tt | Wwva wheeling wva” swo| KSUN Sie A, S0INARS el S ONh. o
S Voo 1180—254.1 g S Ane N sl KA A ek "SRR
. ¢ : 250
o oomcnger, (C 5?883 WwLDS Jacksonville, 111, 1000d | KIND Winslow, Atiz, 250 KOOS Coos Bay. Orel-I. o
KRDU Dinuba, Calif. 250 KRDR Gresham, Oreg
San Diego. Callf 5000 | WHAM Rochester, N.Y. 50000 KCON Conway, Ark. 5 Mestned. Oreg 1000
KLEI Kailua, Hawali 1000 KEPW Ft. Smith, Ark, 1000 KYJC Medford, Oreq. 000
T ) Ly, Hehall 11190—252.0 KBTM Joneshora, Ark. 1000 KQIK Lakeview. Ores. 250
KWHKH Shreveport, La, gg%gg — . ‘ KGEE Bakersfield. Calif. 1000| KTDO Toledo. gr?r- p 1000
WCAR Detrolt, Mich. KRDS Tolleson, Ariz. 250 KWTC Barstow, Calif. 1000 | WBVP Beaver Falls, Pa. 10
WDGY Minneapolis. Minn. 50000 KEZY Anaheim, Calif. 1000 KIBS Bisheg, Calif. 1000 WEEX Easton, Pa, 0
WNEW New York, N.¥. 50000} Je) Vallejo, Calif. 250d L ’0” EN Centro, Calif. 250 | W KBO Harrisburg, Pa. Wgo
l Wayne. Ind. 50000 Calif, 250 ! WCRO Johnstown, Pa. ]
63.0 wOwo Ft. y KDAC Ft. Bragg, [ Lock H P 250
1140—263. WANN Annapolis, Md. (00001 | g2 ) o0 tgeles, Calit. 1000 WBP2 Lock Haven, Pa, g
CKXL Calgary, Alta. 10000| w KOX Fram'gham, Mass. 1000d | 5y 'p)se Robles, Calif. 1000 WTIV Titussille. Pa. 1L
CBI Sydney, N.S. 5000 wLIB New York. N.Y,. 1000d | oD G Redding. Catif. 250 | W Wret CELE Aol
KRAK Sacramento, Calif. 50000 Kgx Portland. Ored. 50000 | v Stockton, Calif I020 WERI Westerly, k% 1000
e {ogo | <LVF Dallas. Tex. WO KEXQ Grond humg. colo. 230 WALN Amieen S s
, ldaho | KBR eadville, . b (S
iy P, i, 1000d | 1200—249.9 KDZA Pueblo, Colo, 0T wiLs Flaremte, S SR
KLPR Oklahoma City, Okla. 10004 o T £0000| KGE K Sterling. Colo. 1000d | K mun':““m“"-e Teni 1000
WITA San Juan, P.R. N e AT WIHNE Manehestar, Cani: OO0 {WACT AoRMERIRE
KS00 Sigux Falls, S.Dak. 10000 8 |WGGG Gainesville, Fla. 1000 KSIX orius Christi, THES N
KORC Mineral Wells, Tex. 250d ||1210—247. WONN Lakeland, Fla. 1000| KOLK Del Rio, Tex. 450
WRVA Richmond, Va. 50000le00 Honeluly, Ha\'mil |&333'w§”‘£ Inadisgn.yll_-":g.sch umol ﬂg\z: Kg‘:?:?ﬂ'e. . it
WCNT Centralia, (1l, wSsB ew Sm o 250
i Florida 1000 KLVT Levelland. Tex.
1150—260.7 |WKNX Saginaw, Mich,  10000d 1000 | KEEE Nacogdoches, Tex. 1000
ADE Wadesbhoro, N.C. 1000d | wNVY Pensacola, Fla. ! 0u Te 250
CKSA Lloydminster. Alta. 10000/ W Dayton, Ohio 250d | wCNH Quincy. Fla. 1000d | KOSA essa, x. 21
CHSJ saint John, N.B. L0000 | O iohie. Pa. 50000 | wont w Poim Beath, Fla. 0| KHHH Pameg, Yo © PN
CKOC Hamilton, Ont. La0S) W WBIA Augusta, Ga. e | K3EY Surshur Sproe.. Tak ooee
CKX Brandon, Man. 10000 1220—245.8 WEBLJ Daiton. Ga. 1000 | KSST Sulp ur_Spres.. - o
CKTR Three Rivers, Que. 10000 0 wXL! Dublin. Ga. 1000 | KWTX Waco, eU't L e
WBCA Bay Minette. Ala. 1000d . . | ihpridge. Alta, 10000 WFOM Marietta, Ga. 1000 K“‘”“;‘Prrayﬁmha 250
WGEA Geneva. Ala. 10004 |§KDA Victoria, B.C. 10000} w5 ¢ Savannan. Ca. 1000 | WI0V Buritngtom vt 1000
WJRD Tuscatoosa, Ala. 30001 ¢yR L Kenora, Ont, 1000 | w AY X Waycross, Ga, 1000 | W Burlington, V. Lo
KCKY Coolidge, Ariz. 1000 CKCW Moncton, N.B. 10000 KBAR Burley. Idaho 250 WBBI clfntu F’or ao va 1000
KXLR No. Little Rock. Ark. 3000 &,55 cornwall, Ont. 10000\ GRT Grangeville. idaho 250 wCF\j\ Fredericksburg. Va, 1000
KFSG Los Angeles, Calit. 23001 o/’ "Shayinigan, Quebec 1000 KRX K Rexburg. |daho 1000 WFVR Not:-lolk va U % 1000
KRKD Los Angeles, Calif. 5000/ e7g Birmingham, Ala. 10004 | &5 E " gloomincton. 11, 1000| WNOR Nortolk, va. 1000
KJAX Santa Rosa, Calif, 5000y A'BE Fairnope, Ala, 1000 |y qUA Moline, 11I. (000| KWYZ Everstt, Wash. i
KGMC Englewood. Colo.  1000d 1 '\, o0 meGange. Ark. 1000d | wiCO Sparta, Ili. 2 L R i 1000
WCNX Middletown. Conn,  500d | | /vg’ £0 0ok “Calif, 250d | w 0B Hammond. Ind. 1000 KII%-(EJ\g L: any W ko 1000
WDEL Wilmington, Del. 5000 KIBE Palo Alto, Calif. 1000d | wsAL Logansport, Ind. |303 wTAP PagkeI.'SbU'l‘ll ‘W.Va., 1000
WNDB Daytona_ Bch., Fla. 1000] KKAR Pomona, Calif. 250d | wTCT Tell City, Ind. 100 WHBY Ararsurgs s 1000
WTMP Tampa. Fla. 3000d | P oe” Denver, Colo. 1000d | wpow Terra Haute, Ind. 1000d aE) lnngsvilla. G 1000
WFPM Fort Valley, Ga. 1000d WDEE Hamden. Conn. 1000d | « F)B Marshalltown. lowa 1000 wHVF e 1000d
WIEM Valdosta, Ga. 1000d | o1y Arlington, Fla. 1000d | w 1R Danville. Ky. 1000d | W e Wyo. 1000
WGGH Marion. 1II. 9000d | o5 Kissimmee. Fla. 1000d | wiop Hopkinsville, Ky. 1000 KVOC Casper. Wyo.
wIRL Rockford, III. 500d |y 4 ET Miami, Fla. 250d | wMLF Pineville, Ky, 1000 1240—241.8
KWHKY Des Moines, lowa 1000 o e guracota Fla. 1000d | | LIC Monroe, La. 1000d C
KSAL Salina, Kans. 2000 | e B Camilla, Ga. 1000d | wSHQ New Orleans, La. mgg ZNS-2 Nassau, Bahamas 250
WMST Mt Sterling. Ky,  500d{ g Rockmart, Ga. 500d sL0 Opelousas, La. 1000 | v EI'M La Tuque, Que. 1000
WLOC Mumfordville, Ky. |000d|w3|:-|- Thomaston. Ga. 250d | wsIR Madawaska, Me, |008 CFNW Norman Wells,
wJ1B0O Baton Rouge. La. 5000 WwWLPO LaSalle, ill. 1000d | w@DY Calais, Maine 100 Northwest Terr, 100
WGHM Skowhegan, Maine  5000d | L loq o kegan, 111 1000d | w TH Baltimore, Md. 1000d | o rpp prince Rupert. B.C. 250
WHMC Gaithersburg, Md, 1000 B AR oo p DRI 5000d | UM Cumberland, Md. 1000/ CryvR Abbottsford, B. C. 250
WCOP Boston. Mass. 2| KIAN Atiantic, towa 250d | wMNB No. Adams, Mass. 10004 | o), port Alberni. B.C. 250
WCEN Mt. Pleasant, Mich. 1000} 00\ oy nendence, lowa  250d WESX Salem, Mass. lﬂgg CICS Stratford, Ont. 1000
KASM Albany, Minn. |00Mll-(UFI.ZI Ottawa. Kans. 250d | wNEB Worcester. Mass. 1000 | oipw  Summerside, P.E.1. 250
WXTN Lexington, Miss. 300d 4 TN Frankiin, Ky, 250d | w)EF Grand Rapids. Mich. '003 CKBS St. HyacInthe, Que. 250
KRMS Osage Beach. Mo.  1000d| oo Y sp oanort, La. 250d | wiKB Iron River, Mich. 1900/ cKca-1 williams Lake, B.C. 250
KSEN Shelby, Mont. 1000 WLBI Denham Springs, La. 250d| wMPC Lapeer. Mich, 000 | GKLS LaSarre, Que. 250
KDEF AlbuduerQue. N.Mex. 1000} Lcgh T b rd. Maine 1000d | wSOO Sit. Ste. Marie. Mich. | 4| WEBJ Brewton, Ala. 250
WRUN Utica. N.Y. S000 | VBCH Hastings, Mich. 250d | WSTR Sturgis, Mich. ngo-wpgN Butler, Ala. 10004
WBAG Burlington. N.C. 1000d WAVN Stillwater, Minn. 5000d | KX RA Alexandria, Minn. e WULA Eufaula, Ala. I%gg
WGBR Goldsboro, N.C. 0000 WMDC Hazlehurst, Miss. 250 | wKLK Cloquet, Minn. 200 | WOWL Florence, Ala. 1008
WCUE Cuyahoga Falls, Ohio 1000 B0 R oo e 1000d | KGHS Internat’l Falls, Minn. 250 | wa & F Jasper, Ala. o
WA Lloe, Dhib 1000 | KLPW Union, Mo. 1000d | KYSM Mankato, Minn. 1900 | KVRD Cottonwood, Ariz. 0
KNED MeAlester, Okla. ~— 1000) Cor il Brtn H. 10000 | KMRS Morris, Minn. KZOW So. of Globe, Ariz. 100
KAGO Klamath Falls, Ored. 2002 LGNY Newburgh. N.Y.  5000d | TR Thief Riv. Flls., Minn. 230 | KVRC Arkadelphia. Ark. 250
WHUN Huntinadon. Pa, 5883d wS0Q N, Syracuse, N.Y.. 1000d| KwNO Winona, Minn, KWAK Stuttgart, Ark. oo
TS eiiglitng, b 10004 | WKMT Kings Mtn., N.C. 1000d | WCMA Gorinth, Miss, 1000/ pLY Grescent City. Calif.
WKPA New Kensinaton. Pa- 16008 | BREV Reidsville, N.C. ~ 1000d| whHSY Hattiesburg, Miss. 1000 | [<EEY Monterey, Calif, 1000
wDIX Orangeburg, S.C. s 0d | WENC Whiteville, N,C.  1000d | WSSO Starkville, Miss. 250 | pPE Pasadena. Calif. 100
WTYC Rock Hill. S.C. 10004 | KEYD Oakes, N.Dak. 1000d (WAZF Yazgo City. Miss. ‘%gg KLOA Ridgecrest, Calif. 080
WSNW Seneca Township, 1000d | WGAR Cleveland. Ohio 50000 | KODE Joplin, Mo, 250 KROY Sacramento, Calif. |
M Rapld City. S.Dak- 50004 | WERT Van Werl, Ohio o | T Hovame Mo jgpo | KRNO San Bernardine. o @ ooed
KIM ap e H , Okla. . .
WAPO Chattanooga. Tenn. 3000 KO ¥ N Buy o o Ortes. 10004 KBMN Bozeman, Mont. 10004\ kSON San Diego, Callf, 250
R Mo oyn, Tenn  100d | KABT Salem, Ors 1000| KHON Hardin, Mont, 0| KSMA Santa maria, Calif. 250
WTAW Bryan, Tex. 1oy Kﬁu Mexico, Pa. 1000d | KXLO Lewiston, Mont. '020 KSUE Susanville. Calif. 1000
00 MO B TR T - i 1000d | KLCB Libby, Mont. 430/ KRDO Colo. Sprgs.. Colo. Hons
KIZZ E| Paso, Tex. 0004 | WALD Walterbore, S.6.  1000d | KTNC Falls City, Nebr. 1091 KDGO Durango. Colo. 000
gt GiabtandiForks Tex 10000 WALD = HEbGE. S+ 250d| KHAS Hastings, Nebr, 2301 KSLV Monto Vista. Colo. |
KJBC Midland, Tex. 1000d | W Etotesti, Tenn 1000d | KELY Ely. Nev. 2%0 KCRT Trinidad, Colo. I%gg
KPNG Port Ne!:rhes. Tex. ggg?gﬁ’é@ Millington. Tenn.  250d 5533 Iﬁas Vargzs. Nev. 238 wggg é:gtfrgu?l. Conn. oot
KOLJ Quanah, Tex. L Livingston Tex. 2504d eng, Nev, 10004 | W ipley. Fla. 25y
ER San Antonio, Tex. [000d | KVL 0 250d WMOU Berlin, N.H. WLCO Eustis, Fla.
KOFE Puliman, Wash, ~ 1000d | KZEE s dap. 'va. 1000d | WISV Claremont, N.H. 900 WINK Fort Myers. Fla. 250
KAYO Seattle, Wash. 5000 | WLSD lel Church. Va. 5000d| WCMC Wildwood, N.J, 250 | WMMB Melbourne, Fla. 1o
KKEY Vancouver, Wash, 1000d | WFAX 3b 3 wash.  250d | KALG Alamogordo, N.Mex. 950 | WFOY St. Augustine, Fla. byt
WABH Deerfield. Va. 1000d  KASY A._."'lu""'w T 1000d| KOTS Deming, N.Mex, 1000 | WBHB Fitzgerald, Ga. 4
WELC Welch, W.Va. 1000d | KOZI C ﬂ'an, qd Q Wis 500d KYVA Gallup. N. Mex. wOUN GalnesVIlle. Ga. 100
WAXX Chippewa Falls, Wis.5000d WRNE Wis, Rapids, Wis. KFUN Las Vegas, N.Mex, 250 | WOUN Gainesville. G 1o
WiSN Milwaukee, Wis. 5000 KRSY Roswell, N. Mex. 1000 | wgML Macon, Ga. 1000
1230—243.8 WNIA Cheektowaga. N.Y. |(5lgg WWNS Statesbor(;. Ga. lggg
—258.5 HFC Churchill, Man. 250 wENY Elmira, N.Y. WPAX Thomasville, Ga.
g m 50000 gF KL Schefferville, Que. 250 | wHUC Hudson. N. Y. 1000 | wrwa ‘rhornsqn.I (ia.|d b ggg
WAL s Cliy. Utah 30000 CFGR Graveluourg, Sask. 250 | Wi Fy Little Falts, N. Y. 1000 | wym Cocur dAlene, 1daho 250
KSL Salt Lake City, Uta CFHR Hay River. Nwt. :33 WFAS White Plains, N. Y. 1000 | KFLI Ml;punttallrll Htl)(r'rler; ldaho i
Dawson City, Yukon T. ille, N.C. 1000 | KWIK Pocatello, 1daho
1170—256.3 IEE;I Port Arthur, Ont. 1000 | WSKY ‘“hm"m \ N.C. 1000d | WCRW Chicago, III. 1000
: 50 | WF A1 Faystteville. g 1000d
CFNS Saskatoon, Sask. JOO0 | CKLD Thetford Mines, Que. 250 | ‘FR High Point. N.C. 1000 | WEDC Chicago, I
wCOov Montgomery, Ala. 10000/ CKMP Midland. Ont. 250 | W N Kiloton Né . 1000d | WSBC Chicago, IIl. 1000
CBQ San Disgo; Calif  50000{ VOAR St. John's, Nfid. 00| WA NG Nauton, W, © 1000 | WEBQ Harrisburg, I, 250
KLOK San lose, Calif. 10000 | CKVD Val D'Or, Que. 1000 WNNC Newt:;n. L Sy} 4 ol it Ll ek
KOWO Honolulu, Hawall 1000 WAUD et 1000 \:g:}; Bickincon, N.Dak. 250 WSDR Sterling, M. g
f BB Haleyville, Ala. innati, Ohic 1000/ WHBU Anderson, ind.
WLBH Mattoon, I, 250d | W) wCPO Cincinnati, Ohio 1
KSTT Davenport, lowa 1000 | WBHP Huntsville, Ala. 1000 |
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Ke. Wave Length

KDEC Decorah, lowa
KWLC Decorah, lowa

BlIZ Ottumwa, lowa
CD Spencer, lowa
UL Garden City, Kans,
E Wichita, Kans.
N Louisville, Ky.
M Maysville, Ky,
KE Pikeville, Ky.
FC Somerset. Ky,
SO0 Minden, La.
KANE New lberia, La.
WCOU Lewiston, Maine
WCEM Cambridge, Md.
WIEJ Hagerstown, Md.
WHAI Greenfleld, Mass.
WOCB W. Yarmouth, Mass.
WATT Cadillac, Mich.
WCBY Cheboygan, Mlich.
WIPD Ishpeming, Mich.
JIM Lansing, Mich.
MF@ Hibbing, Minn.
PRM Park Rapids, Minn.
JON St. Cloud, Minn.
PA Abserdeen, Miss.
RM Greenwood, Miss.
i
1]

XEEXLExX==
rpn—bm=
—Zx

LLELExEE

CM Gulfport, Miss,
Natchez, M lss.
Flat River, Mo.
Jefferson City, Mo.
Joplin, Mo.
Nevada, Mg,
Billlngs, Mont.
Glasgow, Mont.
Heiena, Mont.
Lineoln, Nebr.
North Platte, Nebr.
Elko, Nev,
Bridgeton, N. J.
Carisbad, N.Mex.
Clovis, N.Mex.
B Freeport, N. Y.
VYA Gensva, N.Y.
TM Jamestown, N.Y.
0S Liberty, N. Y.
BZ Saranat Lake, N.Y.
NY Schenectady. N.Y.
TN Watertown, N, Y.
NF Brevard, N.C.
T Charlotte, N.C.
NC Elizabeth Clty. N.C.
NC Jacksonvills, N.C.
AL Raleigh, N.C.
R Devils Lake, N.Dak.
W Younpgstown, Ohio
Zanesville, Ohio
Ardmore, Okla.
Elk City. Okla.
Idabel. Okla.
Okmulgee, Okla.
Corvallis, Qreg.
‘Pendleton. Oreg.
Redmond, Oreg.
Altoona, Pa.
Reading, Pa.
Sunbury, Pa.
Wilkes-Barre, Pa.
Humacao, P.R.
Woonsocket, R.1.
Newberry. S.C.
Sumter, S.C.
Elizabethton, Tenn.
F ayetteville, Tenn.
Knoxville, Tenn.
Nashville, Tenn.
K Union City, Tenn.
LF Alpine, Tex.
KEAN Brownwood, Tex.
KORA Bryan, Tex,
KOCA Kilgore. Tex.
KSOX Raymondvitle, Tex.
KCKG Sonora, Tex.
KXO0OX Sweetwater, Tex.
WSKI Montpeller, Vt.
WSSV Petersburg, Va.
WROV Roanoke, Va.
WTON Staunton, Va.
KXLE Ellensburgh, Wash,
KGY Olympla, Wash.
WKOY Bluefleld. W.Va.
WTIP Charleston. W.Va.
WDNE Elkins, W.Va.
WOMT Manitowoe, Wis.
WiBU Poynette, Wis,
WOBT Rhinelander, Wis.
WIMG Rice Lake, Wis.
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Ke. Wave Length W.P.|Kec. Wave Length W.P.
KFBC Cheyenne, Wyo, 1000 | WBNR Beacon, N.Y, 1000d
KEVA Evanston, Wyo. §000 WNDR Syracuse, N.Y. 5000
KASL Newcastie. Wyo, 250| WGWR _ Asheboro, N.C. 5000d
K RAL Rawlins, Wyo. 1000 | WCDJ Edenton, N.C. 1000d
KTHE Thermopolis, Wyo. 1000 WDOK Cleveland, Ohio 5000
1250—239.9 © | KWSH Wevoia:Seminate, 000
— N ewoka.Seminole,
Oklahoma 1000
CHWO Oakville, Ont, 1000 | KMCM MeMinnville, Ores. {000
CKBL Matane, Que. 5000 WWYN Eris, Pa, 5000
CKOM Saskatoon, Sask, 100001 WPHB Philipsburg, Pa. 5000d
wégﬁ w.‘l’ay?‘e. A:a. 1000d whsgul’%nce. Pi.llli. 1000
etumpka. Ala. 5000d reenville, S.C, 5000d
w.p. | KAKA Wickenburg, Ariz. 3004 | WIOT Lake City, I's.c. 1000d
.P. illcox, Ariz. KWYR Winner, S.Dak. 5000d
1000 KFAY Fayetteville, Ark. 1000d | WNOOD Chattanooga, Tenn., [000d
1000 KALO Little Rock, Ark. 1000 | WMCH Church Hill. Tenn. 1000d
g KHRT Moty Sil oo Tie| WEKN ol ren 168
1900 | DHT Twenty.Nine Falms, - KSPL Dinolh Ter ™™ 19908
'ggg- CRis W ca|ﬁaliforni- lgggg KPSO Falfurrias, Ter 500d
|0001KI0M Goldon, Golo. 16004 KWFR San Angelo, Tex, 1000d
1A% WNER Live Oak, Fla. UL R TAE Tostes, e oy
1000 'agm PTahok“. ';lla 500d | wCHV Charlc'i_ttesv'llle. Ve 5000
10601 W PY'B Albany. Ga o KHLE Christiansbure, Va. 1000d
1000 2/ U 3 gses ane, ash.
1000 W GTH Madison, Ga. 1900d | wvvw Grafton, W.Va. 500d
1000 | we'™ £t wayne. ind 1000 WWIS Biack River l-'lllsi
1000/ WRAY Princeton. Ind.  1000d | weK2 Monros. wis, 1% 19904
ICCFI1 Cedar Falls, lowa 500d | wPOW Powell.
L5 KEKU “Lawrence, Kans, s000| K UResl. Wy ea
| EN Topeka, Kans. 5000
S WN(\:IL I's\lichnlas:ille, Ky. s00| 1270—236.1
WLCK Scottsville. Ky. 500d | .
1004 | WGUY Bangor, Maine  5000d| GHW K Crilituaci .0 ™ 19000
100 WWHE Bay Cltys Mich, 18000 | GI53 Janer, N S e, 1000
1000 |KOTE Fergus Falls, Minn. 1000 : Quebes 1000
250 | KCUE Red Wing, Minn, 1000d | wGSV Guntersville, Ala.  1000d
1000 WHNY McComb, Miss. 5000 wSIM Prichard, Ala. 1000d
250 | Wi B R Monestor 'N.H.  2000| KBYR Anchorage, Alasks 1000
250 | WMTR Morristown, N.J.  5000d | KDL Fiorook: Ariz. o
1000d | o /bS Ticonderoga, N.Y. 1000d | naor pone Bluff, ark. — 50004
1000d | 4 'A% "Farmiita NG 5004 KGOL Palm Desert, Calif.
250 lwKDX Hamiet, N, C. 1000d ﬁ%oo'é TN";::fgé e 53004
T8 WERG wormmigos cuure 1000 | WHIY orlnds #ls | sios
250 allahassee, Ela.
1000 | L qeN Hosehurﬂogls':' — 5?)00((11?1 sl el WS e
1000 | o'} En Emnori:.m Pl- 10004 WGBA Columbus, Ga. 5000d
1000 WPEL Montrose |-, a 10004 WJJC Commerce, Ga. ioood
1000 RYT Pittsburgh, Pa 500 L T D, Gaeath. oD
250 ’ 2 win Falis, ldaho
1000 a#g:’ g;rki Pta- .5 'g?,?,g WEIC Charleston, Jil: 1000d
1000 WCOKM Wiﬂf e; on, Se 2004 WHEBF Rock Island, {il. 5000
1000d | WCKM ¥ pnstoro.T. 3 {500d| WCMR Elkhart, Ind. 5000
500d | 0 o Foauel o '900d| WWCA Gary, Ind. Takd
1000 KETV Parl Te . 2004 WORX Madison, Ind. 1000d
1000 bL % Pa tS-A*’t’;; % 2004 | KSCB Liberal, Kans. 1000
1000d| \ |, kA San Antonlo; Tex. 1000d | TWALN Columbia, Ky, Ty
1900 | \(TFO Seminole, Tex. ~  1000d | We G- uiton, Ky, o
250 | A NN g"ae“"“ Vtah 10004 KVCL Winnfield, La, 10004
i s g L0008 | WSPR Springfield, Mass, 5000
1000d | \LHEA D" '“’ii“ e so00 | WXY2Z Datroiti Mieh. 5000
1000 | 5y cp n:.'::ﬂun' v:° 1000d | KWEB Rochester, Minn. 5004
1090 | \(wSC Putiman. Wash sopg | W YOm lokn, Mias, 1000d
250 L rw S "“ Wash. 1000 WLSM Louisville, Miss. 1000d
IODO[ eattle, ash, KUSN St. Joseph, Mo. 1000d
mw;WEMP Milwaukes, Wis. ! KkpuB Sparks, Nev. 1000d
23011260—238.0 WOVL Vineland. N.1 5004 |
25 —_— c neland, N.J.
ggg'crau Edmonton, Alts, 50000 | [CRAC Aiaor . Qe 100
’ agara Falls, N.Y.
1000d | W hRY e Ale, 50008 | WDLA Walton. N.Y. 1000d
1000 | K PN Casa Grande, Ariz. 1000d | WCGC Belmont, 5‘-0- lggg
250 KCCB Corning. Ark. 500d WMPM Smithfield, N.C. 50
1000 KBHC Nashville, Ark. 500d KBOM Mll;d!ﬂ. N.Dak. 1000
120! KGIL San Fernando, Calif. 5000 | WahE,Cambridae, Ohio g0
250| KYA San Francisco. Calif. 5000 P s O,
1000 wMMM Westpart, Conn.  1000d | WLBR Lebanon, Pa. il
|0001w~|:”( Newark Del. * 500d WBHC Hampton, §.C. 1000d
250 wwnc Washin'nton D.C 5000 KNWC Sloux Falls, 8.Dak. 1000
%3°'wnw Fort Walton Beach WLO','(‘ a"‘*"g{t‘- T.f""- 5?333
1000 § Kl y, Tex.
1000 | wAME Miami, Fra.” °T9% 199041 KHEM Blg Soring, Tex.  1000d
|000|wwpl: Palatk'a Fl.l. 1000 KEPS Eagle Pass, Tex. 1000d
|000| WHAB Baxle .Ga 2 5000d KFJZ Fort Worth. Tex. 5000
1000 | B0 o Bk l” = | WTID Newport News, Va.  1000d
1000 | akely, Ga. 1000d | W EQD Stuart, Va. 1000d
1600 | WTJH East Point. Ga, 5000d KCVL Colville, Wash 10004
250 | KIFl tdaho Falls, 1daho 5000 | ; :
| KBAM Longview, Wash.  5000d
250 | KWEI Woeiser, Ida. 1000d | wKYR Keyser, W.Va. 5000d
250 WIBV Bellevitle, 11I. 5000d $
WRIC Mauston, Wis. 500d
1000 WFBM Indlanapolis. Ind. 5000 wWWwWIC Superior Wis. 5000d
|0001xrca Boone. lowa 1000d '
1000 KWHK Hutchinson, Kans. (000 ra
1000 | wXOK Baton Rouge, La. |oond|1280 234.2
1000 | WEZE Boston. Mass. 5000 | CH1Q Hamiiton, Ont, 5000
1000 wALM Alblon, Mieh. 1000 CIMS Montreal, Que. 10000
250 | wiBL Holland, Mich. 5000d | CKCV Quebec, Que. {0000
1000 KROX-Crookston, Minn. 1000 | CJSL Estevan, Sask. 1000
1000 | KDUZ Hutchinson, Minn. 1000d | WPID Piedmont, Ala: §000d
1000 | WGV M Greenville. Miss.  5000d | WNPT Tuscaloosa, Ala. 5000
1000 | wNSL Laurel, Miss, 5000d | KHEP Phoenix, Arlz. 1000d
1000d | KGBX Springfield, Mo. 5000 KNBY Newport, Ark. 1000d
1000d | KIMB Klmball, Nebr. 1000d | KCGH Arroyo Grande, Calif. 500d
1000 wBUD Trenton. N.l. 5000 KFOX Long Beath, Calif. 1000
1000 | KVSF Santa Fe, N.Mex, 1000 | KCJH 8an Luls Obispo, Cal. 500d

Ke. Wave Length w.P.
KJOY Stockton, Calif, 1000
KTLN Denver, Colo. 5000
WSUX Seaford, Del. §1000d

WDSP DeFuniak Springs,
Florida 5000d

WAl K Jacksonville. Fla, 5000d
WIPC Lake Wales, Fla. 1000d
WYND Sarasota. Fla. 500d
WIBB Macon, Ga, 5000d
WMRO Aurora, 111, (000d
WGBF Evansvills, Ind. 6000
KCOB Newton, lowa 1000d
KSOK Arkansas City, Kans. 1000
WCPM Cumberland, Ky,  1000d
WDSU New Orleans, La. 5000
KWCL Oak Grove, La. 500d
WEIM Fitshburg, Mass. 5000
WFYC Alma, Mich. 5000d
WTCN Minneapoils, Minn. 35000
KVOX Moorhead, Minn. 1000

KDKD Clinton, Mo. 100

KYRO Potosl, 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. 1000

WYAL Scotland Neck, N.C. 5000d
WONW Deflance, Ohio 1000

WLMIJ Jackson, Ohio 1000d
KLCO Poteau, Okla. 1000d
KERG Eugene, Oreg. 5000
WBRX Berwick, P. 1000d
WHVR Hanover, Pa. 5000
WKST New Castle, Pa, 1000
WCMN Arecibo, P.R. 5000
WANS Anderson, 8.C. 5000
WIJAY Mullins, 8.C, 500Qd
KBHB Sturgis, S. D. 1000d
WMCP Columbia, Tenn. 1000d
WDNT Dayton, Tenn. 1000d
KNIT Abilene, Tex. 500d
KWHI! Brenham, Tex. 1000d
KLOUE Longvisw, Tex. 1000d
KRAN Morton, Tex, 500
KYWG Pearsall, Tex. 500d
KNAK Salt Lake City., Utah 5000
WKDE Altavista, Va. 500d
WYVE Wytheville, Va. 1000d
KMAS Shelton; Wash, 1000d
KUDY Spokane, Wash. 5000d
KIT Yakima, wash. 5000
WYAR Richwood, W.Va. 1000d
WNAM Neenzh, Wis. 5000
1290~232.4
CFAM Altona, Man. 10000
CKSL London, Ont. 5000
WTHG Jackson. Ala. 1000d
WSHF Sheffield, Ala, 1000d
WMLS Sylacauga, Ala. |oocd
KEOS Flagstaff, Ariz, §000
KCUB Tueson, Ariz. 1000
KDMS E! Dorado, Ark. 5000d
KUOA Siloam Sprgs., Ark. 5000d
KHSL Chico, Calil. 5000
KPER Gilroy, Calit. 5000d
KMEN San Bernardino
t Caliiornlt 5000
KACL Santa Barbara, Calif. 5000d
WCCC Hartford, Conn. 500d
WTUX Wilmington, Del. 1000d
WTMC Oecala. Fla. 5000
WSCM Panama Clty Beach,
Florida 500d
WIRK W, Palm Beh.. Fla. 5000
WDEC Amerieus, Ga. 1000d
WCHK Canton, Ga. 1000d
WTOC Savannah, Ga. 5000
KSNN Pocatello, Idaho lo0Gd
WIRL Peoria. Il 5000
KWNS Pratt, Kansas 5000
WCBL Benton, Ky. 5000d
KJEF Jennings, La, 1000d
WHGR Houghton Lake, Mich. 5000
WNIL Nlles, Mich. 500d
WOIA Saline, Mich. 500d
KBMO Benson, Minn. 500d
WBLE Batesvilile, Miss, 1000d
KALM Thayer, Mo, 1000d
KGVO Missoula, Mont. 5000
KOIL Omaha, Nebr. 5000
WKNE Keene. N.H. 5000
KSRC Socorro, N.M, 1000d
WGLI Babylon, N. Y. 5000
WNBF Binghamton, N.Y. 5000
WHKY Hlekory, N.C. 5000
WEYE Sanford, N.C. £000d
WOMP Bellaire. Ohio 1000d
WHI0 Dayton, Ohio 5000
KUMA Pendleton. Oreg. 5000
KLiQ Portland, Oreg. 5000d
WFBG Altoona, Pa. 5000
WICE Providence, R.I. 5000
WFIG Sumter. S.C. 1000
WATO Oak Rldoe, Tenn. Skw
KBLT Blg Laks, Tex. 1000d
Kivy Crockett, Tex. 500d
KRGY Woeslaco, Tex. 5000
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Wave Length

RN Wichita Fafls, Tex.
VA Colonial Hots., Va.
GE Leesburg, Va.

WS Rocky Mount, Va.
OW Logan, W.Va.

Y Port Argeles, Wash.
L Milwauxee, Wis.

W Sparta, Wlis,

WB Laramie, Wyo.

1300—230.6

CBAF Monetor, N.B.
CIJME Regina, Sask.
WBSA Boaz, Ala.

WTLS Tallassze, Ala.
WEZQ winfie'd, Ala.
KWCB Searcy, Ark,
KROP Brawley, Calif.
KYNO Fresnc. Calif.

KW Kw Pasadena, Calif.
KVOR Colo. Sprgs., Colo.
V2 New Haven, Conn.
KT Cocoa Beach, Fia.
FG Maraihon, Fla,
OL Tampa, Fla,

TM Mouttrie, Ga,

EA Newman, Ga,

MO Winder. Ga,

ZE Lewiston, ldaho
AQ LaGrange. lll.
FRX W. Frankfort, iil.
HLT Huntington, Ind.
AAC Terrs Haute. ind.
LO Mascn City, lowa
LG Lexiagton, KY,

BR Baton Rouge. La.
Shreveport, La
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Baltimore, Md.
Qulecy, Mass,
Grand Rapids, Mich,
Jachson, Miss.
Marshall. Mo.
McCook, Nebr,
Carson City, Nev.
Tranton, N.J.
Fulton, N.Y.
Reasselaer, N.Y.
Goldsboro. N.C.
Laarensburg, N.C.
Mt. Airy, N.C.
Claveland, Ohlo
M:. Vernon, Ohio
Tulsa. Okla.
Medford, Oreg.

The Dalles. Oreq.
CH Clarion, Pa.
T Hazleton, Pa.
L Megyaguez, P.R,
Ow Aiken, S.C
Kl Gieer, S.C.
SC Kershaw, 8.C.
1Z St Georgs, S.C.
LY Mobridge, S.Dak.
MTN Morristown, Tenn:
MAK Nashville, Tenn.
VET Austin. Tex.
KTFY Hrownfield, Tex.
KGNS Laredo, Tex.
KKAS Silsbee, Tex,
KSTU Logan, Utah
KOL Seattle, Wash.
WCLG Morgantown, W.Va,
WKLC 3t. Albans, W.Va,

1310—228.9

CKOY Ottawa, Ont.
CFGM Richmond Hifl, Ont,
WHEP Foley, Ala.
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CHGRB 5t. Anne.de«la-Pocatiere,

Quebece
WIAM Marion, Ala.
KBUZ Mesa, Ariz.
KBOK Malvern. Ark.
K10T Barstow, Callf.
KPOD Crescent City, Calif.
KDIA Qakland, Calif.
KTKR Taft. Calif,
KFKA Gresley, Colo.
WICH Norwich, Conn,
w00C Deland. Fla.
WGKR Perry, Fla.
WAUC Wauchula, Fla.
WLKB Decatur, Ga.
WO KA Douglas, Ga.
WBRD) Waynesboro, Ga.
WBMK West Point, Ga.
KNU! Makawao, Hawaii
KLix Twin Falls, Idaho
WISH Indianapalis, ind.
KDLS Perry, lowa
KOKX Keokuk, lowa
KFLA Seott City, Kans.
WTTL Madisonville, Ky.
wDOC Prestonsburg, Ky.
KIKS Sulphur, La,
KUZN W. Monroe, La.
wL0oB Portland, Maine
WORC Woreester, Mass.
WKMH Dearborn, Mich,
WwWCOCW Traverse City, Mich.
KR31 St. Peter, Minn.

FEBRUARY, 1964

W.P. Ke. Wave Length W.P.  Ke. Wave Length W.P. Ke. Wave Length W.P.
5000 WXXX Hattlesburg, Miss. 10004 WIPS Evansville, Ind. 5000 | KLIL Estherviile, lowa 100
5000d  KFSB Joplin, Mo. 5000 | WGRB Greenburg. Ind. KCKN Kansas City. Kans. 1000d
1000d | KFBB Great Fails, Mont. 5000 | KWWL Waterloo, lowa 5000 | KSEK Pittsburg, Kans. 1000
1000d | KGMT Fllrbur;. Nebr, 500d | KFH Wichita, Kans, 5000 | WCMI Ashland. KYy. 1000
5000 | WILK Asbury Park, N, J, 1000 WYGO Corbin, Ky, 5000d | WBGN Bowling Green, K¥. 250
1000d | WCAM Camden, N. J. 1000 | WMOR Morehead, Ky, 1000d | WNBS Murray, Ky. 1000d
1000d | KARA Albugueraque, N.M. I{m()dl KVOL Lafayette, La. 1000 | WEKY Richmond, KY. 1000
3000d | WVIP Mt. Klseo, N.Y. 5000d | WASA Havre de Grace, Md. 1000d | KVOB Bastrop, La. 250
5000 WTLB Utlea, N.Y. 1000 | WCRB Waltham, Mass, 5000 | KRMD Shreveport, La, 250
WISE Asheville, N.C. 5000 | WTRX Flint. Mich, 5000 | WFAU Augusta, Maine 1000
W KTC Charlotte, N.C. 1000| WLOL Minneapolis, Minn, 5000 WHOU Houlton, Maine 1000
WTIK Durham, N.C. 1000| WIPR Greenville, Miss. 1000 | WGAW Gardner, Mass, 1000
5000 | KNOX Grand Forks, N.Dak. 5000 WDAL Meridian, Miss. 10004 | WNBH New Bedford, Mass. 1000
1000 WFAH Alliance, Ohio 1000d| KUKU Willow Springs, Mo, 1000d WBRK Pittsfield, Mass. 1000
1000d | KNPT Newport, Oreq. 5000 KGAK Gallup, N.Mex. 5000 | WLEW Bad Axe, Mich. 1 000
1000d | WBFD Bedford, Pa, 5000d | WEVD New York, N.Y. 5000 | WLAYV Grand Rap.. Mich, 1000
500d | WGSA Ephrata, Pa. 5000d | WPOW New York. N.Y. 5000 | WCSR Hillsdale. Mich, 1000
1000d | WNAE Warren, Pa, 50004 | WEBO Owego, N.Y. 1000d | WMTE Manistee, Mich. 1000
1000 WBKD Kingstree, S.C. 5000d | WHAZ Troy, N.Y, 1000 ] WAGN Menominee, Mich, 1000
5000 | wBOD Chattancoga, Tenn, 5000 WUSHM Havelock, N.C. 1000d | WMBN Petoskey, Mich. 1000
5000 WDXI Jackson, Tenn, 5000| WHOT Campbell, Ohio 1000 | WEXL Royal Oak, Mich. 1000
1000 | WBNT Oneida, Tenn. 1000d | WFIN Findlay, Ohie 1000d | KDLM Detroit Lakes, Minn. 1000
1000 | KZiP Amarillo, Tex. 10004 | WKOV Wellston, Ohic 500d | WEVE Eveleth, Minn. 000
500d | w RR Dallas, Tex. 5000 | WELW Willoughby, 0. 500wd | KROC Rochester, Minn. 1000
500d | KOYL Odessa, Tex, 1000d| KPOJ Portland, Orea. 5000 1 KWLM Willmar, Minn. 1000
5000d | KUBO San Antonio, Tex. 5000d | W BLF Bellefonte, Pa, 500 | WJMB Brookhaven. Miss. 250
5000d | WEEL Fairfax, Va, 1000 | WwiCcU Erle, Pa, 5000 | WAML Laurel, Miss. 250
500 WGH Newport News) ¥a, 5000 | WLAT Conway, S. C. 5000 | KXEOQ Mexico. Mo, 1000d
1000d | KARY Prosser. Wash. 1000d | WFBC Greenvllle, S.C. 5000 | KLID Poplar Bluff. Mo. 1000d
5000' WiBA Madison, Wis, 5000 WAEW Crossville, Tenn. 1000d | KSMO Salem, Mo. 1000
1000 WTRO Dyersburg. Tenn, 500d | KICK Springfieid, Mo, 1000
1000d | 1320~227.1 KMIL Cameron. Tex. 500d | KCAP Helena, Mont, 1000
500d | KSWA Graham, Tex. 500d | KPRK Livingston, Mont, 1000
5004 CHQM Vancouver, B.C. 10000| KINE Kingsville, Tex, 1000d | KATL Miles City. Mont, 1000
5000 | CKEC New Glasgow, N.S. 5000 KYKM Monahans, Tex. 5000 | KQTE Mlssoula, Mont, 250
1000 | C4S0 Sorel. P.Q. 1000| KDOK Tyler, Tex, 1000d | KHUB Fremont, Nebr, 500
1000 | CKKW Kitchener, Ont. 1000 | wBTM Danville, Va. 5000 | KGFW Kearney, Nebr. 1000
1000d | WAGF Dothan, Ala, 1000 WRAA Luray. Va. 1000d { KSID Sidney, Nebr, 1000
5000 | WENN Birmingham, Ala. 5000d | woLD Marion, Va. 1000d | KORK Las Vegas, Nev. 250
1000d KBLU Yuma, Ariz. 500d | weSR TasleY, Va, 1000d | KBET Reno. Nev, 1000
5000 KWHN Fort Smith, Ark, 5000 | KFKF Beltevue, Wash, 5000d | WDCR Hanover, N.H. 1000
5000 | KRLW Walnut Ridge, Ark. 1000d| KCFA Spokane, Wash. 5000d | WMID Atlantic City, N.J. 1000
|000d | KHS) Hemet, Calif. 500d | WETZ New Martinsville, KHAP Artec, N.Mex. 000
50004 | KLAN Lemoore, Calll. 1000d .Va. 1000d ! KRRR Ruidoso, N, Mex. 1000
5000 KUDE Oceanslde, Calif. 500 | wHBL Sheboygan, Wis, l000| KKIT Taos, N.Mex. 250
2504 KCRA Sacramento, Calif. 5000 KOVE Lander, WYo. 5000 | KSIL Silver City, N.Mex. 1000
1000d | KAV Roeky Ford, Colo. 1000d | WMBO Auburn. N.Y. 000
5000d | WATR Waterbury, Cenn, 5000| 1340—223.7 WENT Gloversvilie, N. Y. 1000
10004 | WGMA Hollywood, Fla. 10004 . W XY ] Jamestown, N.Y. 250
500 | WZOK Jacksonville, Fla. 5000 | CFGB Goose Bay, Nfld. 1000 | wUSsy Lockport. N.Y. 250
5000 | WAMR Venice, Fla. 500d | CJAF Cabano, Que. 250 | wMSA Massena, N.Y. 1000
5000 | WHIE Griffin, Ga: 5000d | CFSL Weyburn, Sask. 1000 waLL Middletown, N.Y. 1000
500 | WKAN Kankakee, i". 1000 | CFYK Yellow Knife, N.W.T. 250 | WiIRY Plattsburgh, N.Y, 1000
5000  KNIA Knoxville, lowa 500d | CHAD Amos. Que. 250 | wiRI Lenoir, N.C. 1000
50004 | KMAQ Maauoketa, lowa 500d | CILS Yarmouth. N.S. 250 | wTSB Lumberton, N.C. 1000
1000d | KLWN Lawrence, Kans, 500d! CHRD Orummondville, Que. 250 WOXF Oxford, N.C, 1000
500d | WBRT Bardstown, Ky. 1000d | CJQC Quebec. Que, 250 | woOw Greenville. N.C. 1000
10004 | WNGO Mayfeld, Ky. 1000d | CKAR-1 Parry Sound, Ont. 250 | wGNI Wilmington. N.C. 1000
1000 KHAL Homer. La. 1000d | CKOX Woodstock. Ont, 50! wAIR Winston.Salem, N.C, 250
500wd | WICO Sallsbury, Md, 1000d | WKUL Culiman, Ala. 1000 | KGPC Grafton, N.Dak. 1000
1000d | WARA Attleboro, Mass. 1000 | WJOI Floreoce, Ala. 1000 | wNCO Ashiand, Ohio 250
500g | WILS Lansing. Mich, 5000 | WGWC Selma, Ala. 250 wouB Athens, Ohlo 250
500d | WDMJ Marquette, Mich. 1000 | WFEB Sylacauga, Ala. 250 | w|ZE Springfield, Ghio 1000
foood| WRIW Picayune, Miss. 5000d | KIBH Seward, Alaska 250 | WSTYV Steubenville, Ohlo 1000
50004 | KXLW Clayton, Mo. 1000d | KIKO Miaml, Ariz, 250 | KIHN Hugo, Okla, 250
5000 | KOLT Seottsbiuff, Nebr. 5000 KKIT Taos, N.M. 250 | KOCY Okla, City, Okla, 1000
1000 | WWHG Hornell, N.Y. 5000d | KNOG Qogales, Ariz. 250 | KTOW Sand Springs, Okla. 250
1000d | WASR Solvay, N.Y. 500d | KPGE Page. Ariz. 250 | KWVR Enterprise. Ored. 250
s00d | WAGY Forest City, N.C. 1000 KENT Prescott, Ariz. 250 | K|HR Hood River, Oreq. 250
500d | WCOG Greensboro, N.C. 5000 | KBTA Batesville, Ark. 1000 | KFIR North Bend, Oreq. 1000
1000 | W KRK Murbhy. N.C, 50004 | KAAB Hot Springs, Ark, 500 | wovi Connellsville, Pa. 1000d
5000 WEEW washington, N.C. 5004 KBRS Springdale, Ark. 1000 | wsa) Grove Clty. Pa. 100
10004 | KQDY Minot, N.Dak, 1000d | KATA Arcata, Calif. 250lWKRZ 0il City, Pa. 1000
10004 | WHOK Lancaster, Ohio 1000d | KMAK Fresno, Calif 1000 | WHAT Phitadeiphia, Pa. 1000
KWOE Clinton, Okla. 1000d | KDOL Mojave, Calif. 100 | wRAW Reading, Pa. 1000
KATR Eugens, Ore, 1000d | KSFE Needies, Calif, 250 | WTRN Tyrone, Pa, 1000
WKAP Allentown, Pa. 5000 | KAOR Oroville, Calif. 250 | WBRE Wllkes-Barre, Pa. 1000
50000 | WGET Gettysburg, Pa. 1000 | KATY San Luis Oblspo, WWPA Williamsport, Pa, 1000
10000 | WIAS Pittsburgh, Pa. 5000 California 1000 | WGRF Aguadilla, P.R. 250
1000d | WSCR Scranton, Pa. {000 | KIST Santa Barbara, Callf. 1000 wOKE Charleston, 8.C. 1000
WUNO Rio Pledras, P.R. 5000 | KOMY Watsonville, Calif. 1000 | WRHI Rock HIil, 8.C. 1000
5000d | WO0I1C Columbia, 8. C. 5000 | KDEN Denver, Celo. 1000 | wSSC Sumter, S.C. 1000
5000d | KELO Sioux Falls, S.Dak. 5000 KWSL Grand Junction, Colo. 250 | K1)V Huron, S. D. 1000
5000 W KIN Kingsport, Tenn, 5000d | KVRH Salida, Colo, 250 | KRSD Rapid City, S.Dak, 1000
1000d | W MSR Manchester, Tenn, 5000d | WNHC New Haven, Conn.  i000 | WwBAC Cleveland. Tenn. 1000
500d | KVMC Colo. City. Tex, 10004 | WOOK Washington, D. C. lﬂﬂn‘wunm Columbia, Tenn. 1000
1000d | KXYZ Houston., Tex. 5000|WSLC Clermont, Fla. 250 | WG RV Greenevilie. Tenn, 1000
000! KCPX Salt Laks City, Utah 5000 WTAN Clearwater, Fla. 250 | wKGN Knoxville. Tenn. 1000
10004 | WDMS Lynchburg, Va. 1000 WROD Daytona Beh., Fla. 1000 | wHHM Memphis. Tenn. 1000d
1000 ! WEET Richmond, Va, 1000d | WDSR Lake City, Fla. #1000 | WCDT Winchester, Tenn. 1000
5000 | KXRO Aberdeen, Wash, 5000 | WTYS Marianna, Fla. 1000 | KW KC Abliene, Tex. 250
5000d | KMIT Walla Walla, Wash.  1000d WaXT Palm Beach, Fla. 250 | KTSL Burnett, Tex. 250
WOMN Superior, Wis. 1000d | WSEB Sebring. Fia, 250 | KAND Corsicana, Tex. 250
500d‘WFHR Wisconsin Rapids, SM Valparalsu-Nieevlllo;’ 250 | KSET E! Pate. To3 250
ol Wis. 5000| . E Atfanta. Ga. 1590 | KLBK Lubbock, Tex, 250
1000d | 1330—225.4 WGAU Athens. Ga. 1000 | KRBA Lufkin. Tex. 250
1000d = q wBBQ Augusta, Ga. 1000 | KPON Pampa, Tex. 250
1000 | WROS Scottsboro, Ala. 1000d WGAA Cedartown, Ga. 1000 | KOLE Port Arthur, Tex. 250
5000 | KMOP Tucson, Ariz. 500d | WOKS Columbus, Ga. 1000 | KTEO San Angelo, Tex, 250
5000 | KVEE Conway. Ark. 5004 | WBBT Lyons, Ga. 1000 | KVIC Victoria, Tex. 250
500d | KLOM Lompoc, Calif. Ind | WTIF Tiften, Ga. 1000 | WTWN St. Johnsbury, Vt, 1000
Igg{)g Eieg LI.os BAM&IEE I(':'allf. gggg KAIN Nampa, ldaho 1000 | WSTA Charlotte Amalie, ¥.l. 250
0 os Banos, Lalll. KPST Preston, 1daho 250 | WKEY Covington, Va. 1000
500d | KAHR Redding, Calif. 5000d | KSK| Sun Valley, Idaho 1000 | WHAP Hopewell, Va. 1000

5000d | WARN Ft. Plerce, Fla. 0 1
wS0Y Decatur, 11 1000 | WIMA Orange, Va. 000

500d | WWAB Lakeland, Fla. 1000d . |

1000d WEBY Milton, Fla 5000d WIPF Herrin, 11l 1004 KAGT Anacortes. Wash. 250
5000,;‘ WMEN Tallah'assee' Fla. 5000d wJioL Joliet, 1L 1000 | KGRS Pasto, Wash, 250
5000 | WMLT Oublin, Ga. 50004 | W BIW Bedford, ind. 1000 | KAPA Raymond. Wash. 250
o| WEAW Evanston, 1l 5000d | WTRC Elkhart, Ind. 1000 | KMEL Wenatchee, Wash, 250
5000d | wRAM Monmouth, L. 10004 | WLBC Muncie, Ind. 1000 | WHAR Ciarksburg, W.va. 250
1¢00d | WRRR Rockford, 1. 1000d | KROS Clinton, lowa 1000 | WEPM Martinsburd, W, Ya. 1000
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WHITE!S Ke. Wave Length W.P.| Ke. Wave Length
WGFA Watseka, 1II. 1000d | CKLC Kingston, Qn
KHAK Cedar Rapids, lowa 1000d| WRAB Arab, i Pt
KXGI Ft. Madison, lowa 1000d | WGYV Greenville, Ala.
RAD'O IKSCJ Sloux city, lowa 5000/ KDXE N. Little Rock, Ark.
iKBTO E| Dorado, Kans. 500d | IKBVM Lancaster, Calif.
WFLW Maonticello, Ky, 1000d| KGMS Sacramento, Callf.
KDBC Mansfield, La, 1000df KSBW Salinas, Calif.
OG KVIM New lIberia, La, 1000d | KFLJ Walsenburg, Colo.
KTLD Tallulah, La, 500d ( WAMS Wilmington, Detl.
WEBB Dundalk, Md, 5000d | WLIZ Lake Worth, Fla.
WLYN Lynn, Mass. 1000d ' WQXQ Ormond Bch., Fla.
WKYO Caro, Mich. 500d | WLCY St. Petersburg, Fla.
}:lll-(ﬂﬁél h:(ala{n?log. Mlc;li. 5333 WAOK Atlanta, Ga.
cuntain Grove, Mo, |0 WSI1Z Ocilla, .
Ke.  Wave Length  W.P.|cwhv McCook, Nebr, 1000d | KPOI Honolulg.aﬂawaii
WMON Montnamav, W.Va, 250/ WNNJ Newton, N.J. 1000d | WBZI| Brazil. Ind.
WOVE Welch, W.Va, 1000 WWBZ vineland, N, ], 1000 WKJIG Ft. Wayne, ind.
WLDY Ladysmith, Wis, 1000 | WKOP Binghamton, N.Y. 5000| KCIM Carroil, lowa
WRIT Milwaukee, Wis. 1000d | WMNS Olean, N.Y. 1000d | KCli Washington, lowa
KSGT Jackson, Wyo. 250 | WCHL Chapel Hill. N.C. 1000d | WMTA Central City, iKy.
KYCN Wheatiand, Wyg, 250 KEYZ Williston, N.D. 5000 WW KY Winchester, Ky,
KWOR Worland, wyo. 1000 | WSAI Cincinnati, Ohig 5000 WYNK Baton Rouge, La,
WWOW Conneauf, Qhio 500d| WKTJ Farmington, Me.
1350—222.1 KUIK Hillsbore, Oreg, 1000d | WTTH Port Huron, Mich,
WPQR McKeespori, Pa. 5000 WPLB Greenville, Mich.
CHOV Pembroke, Ont. 1000 | WPPA Pottsville, Pa. 5000, KLIZ Bralnerd, Minn.
CILM Joliette, Que. 1000/ WELP Easley, S.C. 1000d | KAGE Winona, Minn.
CKLB Oshawa, Ont, 10000 | wWLCM Lancaster. S.C. 1000d | WDLT Indianola, Miss,
CKEN Kentville, N,S. 1000 | wNAH Nashville, Tenn, 1000d| KUDL Kansas City, Mo,
WIWT Demopolis, Ala, 5000d f KRAY Amarille, Tex. 500d| KUVR Holdredge, Nebr.
WELB Elba, Ala. 1000d | KACT Andrews. Tex. 1000d | WBBX Portsmouth, N, H,
WGAD Gadsden, Ala. 5000 kwBA Baytown, Tex. 1000! WAWZ Zarephath, N.J.
KLYD Bakersfield, Calif. 10004 KRYS Corpus Christi, Tex. 1000/ WFSR Bath, N.Y,
KCKC San Bernardino, Calif. 500 KXOL Ft. Worth, Tex. 5000 | WBNX New York, N.Y.
KSRO Santa Rosa, Calif, WBOB Galax, va, 1000d | WLOS Asheville, N.C,
KENF Pueblo, Colo. 5000| wHBG Marrisonburg, Va, 5000d | W TOB Winston-Salem, N.C.
avNLK Norwalk, Conn. 1000 KFDR_Grand Coules. Wash, 1000d | ¥ WIZ Lorain. Ohio
NY Putnam, Conn, 1000d | KMO Tacoma, wash. 5000 | WP KO waverly. Ohio
WEZY Cocoa, Fla. 1000 WHJC Matawan, W.Va. 1000d | XSWO Lawton, Okia,
WOCF Dade Clty, Fla. 1000d | wmOV Ravenswood, W.va. (000d| KMUS Muskouee, Okla.
XYC Ft. Myers, Fla, 1000d | WBAY Green Bay, Wis, 5000 | KBCH Ocean Lake, Oreg.
WBSG Blackshear, Ga, 500d | WISV Virougua, Wis. 1000 | KXSRV Ontario. Oreg.
s \glevelang-h(ia- Ga, 1000d| WMNE Menomanie, Wis.  1000d | WACE e P
arner Rohins, Ga. 50 v m, Fa.
KRLC Lewiston, |daho so00( VRS Rock Serings, Wyo. 1000 | waYZ Waynoshors, Pa,
WAAP Peoria, llI, 1000 1370—2 WNRI Woonsocket, R.I.
mg‘? Ea:fm' ..:.d 500d —218.8 \xagg ﬁis!:wvillte. s.C.
okomo, Ind. 5000 » Augusta, S.C.
KRNT Des Molnes, fowa 50001(‘;“’;‘?_‘\',5\,2?.':;?.;,?,'%;; '?3?}3 KOTA Rapid City, S.Dak,
KMAN Manhattan, Kans. 500d ) KTPA Prescott, Ark. 500d | JXSFCB Redfield, 'S, Dak.
WLOU Loulsville, Ky. 5000d | KBUC Corona, Callf, 1000 | WYSH Clinton, Tenn.
WSMB New Orleans, La, 5000/ KQCY Quincy, Calif, s00d | WGMM Millington, Tenn.
WHMI Howell, Mich. 500 KEEN San Jose, Calif. 5000 | K1ET Beaumont, Tex.
KDIO Ortonville, Minn. 1000d | KGEN Tulare, Galif. 1o0od [ KBWD Brownwood, Tex.
WCMP Pine City, Minn.  1000d| WkmK Blountstown, Fla.  sony | KCRM Crane, Tex,
W KOZ Kosclusko, Miss, 5000d | w KOS Ocala, Fla, soood | KTSM El Paso, Tex.
KCHR Charleston, Mg, 1000d | wCOA Pensa’cola, Fla. 5000 KMUL Muleshoe, Tex.
KBRX 0’Neill, Nebr, 1000d | WAXE Vero Beach, Fla. 1000d KBOP Pleasanton, Tex.
WLNH Laconia, N.H. 5000d | WBGR Jesup, Ga, 5000 W%YBBG Rutland, i
HWH Princeton, N.J. 50'00' WFDR Manchester, Ga. 1000d | kRKO E L Ttm:v' \:,a'
WeBA Coming, v, (3008 MXLE Washinator, G 1o0a| KPEQ Syeiat Wil
< N.Y. R neoln, 11i. 1000d i ’ -
WRNY Rome, N.Y. 5004 | WMTD Hinton, w.va.
WBMT Black Mountain, N.C, 500d| wERY Heor fojon. Ind. 16004 | W BEL Beloit, Wi,
WHIP Mooresville, N.C. 1000d| KOTH Dubuque, fowa 5000
WLLY wilson, N.C. 1000d| KGNO Dodge City, Kans. 5000 | 1390—215.7
KBMR Bismarck, N. D, 5000 KALN {ola, Kans. 500d t cKLN Nelson, B.C
wsoc Akron, Ohio 5000| WGOH Grayson, Ky, 5000d | wMA Anniston, Al
\xcf‘M Celina, Ohio 500d | WTKY Tompkinsville, Ky. 1000d KDQN DeQueen. Ark
| Chillicothe, Ohio  1000d | |KAPB Marksville, La, 1000d | KAMO Rogere, Ak
}}(“T*IEID Duncan, Okla. 250 WMH) Braddoeks Hts., Md. 500d KGER Lo‘:,‘:;rgs;ac;, “Calif
cnyt Ihi o™ e WU Gl " 64| KEEY dans B e
a. 0 sworth, Me, 5000d Y )
KLOO Corvallis, Ores. 1000d | WGHN Grand Haven, Mich. 500d | 1y A 252;"{;3?.?"’5,3
WWEBR Windber, Pa 500"1&%,”6% Rllsmont, Binn, 1000 | wPUP Gainesville, Fla
» B 1000 " :
WDAR Darlington, S.C.  1000d| K\wRT Bognelite tos 10000 | sy pos Chicago, 111,
WESW Greenwood. SC. (0000 KCRY Garuthersville, Mo. 1000d | W00 Semmmosoat
KCAR Clarksville, Tex. 5000 | KAwL ot Mont. 300d | KCLN Clinton, iowa
KTXJ) lasper, Tex, 1000d| wrEA Manchester, N.H. 5000 Kn%x %“ Mo&’i‘es' e
KCOR San Antonfo, Tex. go00] WALK Patchogue, N.¥. 5000 | wANY Aloany. ky
edford, Va, 1000d | wSAY Rochester, N.Y, e
WFLS Frodericksburg, Va. 500d | WLTC Gastonia, N.C. o Wing Hazard, Ky.
WN¥¢ Norton, Va, 5000d | wTAB Tabor City, N.C. 5000d | WEGP Presque (sls, Me
AVY Portsmouth, va, 2000| KFyM Grand Forks, N.D. 1000d [ KJPW Waynesville, Mo,
WPDR Portage,. Wis. 5000d \;Eg%) ATot“do' %hlo 5000 | WCAT Orange Mipes
storia, Oreg. 1000 Y :
1360—220.4 WOTA Corypa. " 1000 | WCER Ghameon e
ottstown, Pa. 1000d | KAOH inn,
CKBC Bathurst, Nfid, 10000| WKMC Roaring Spras., Pa. 1000 | < npe i
Wﬁg%ﬂ?ﬂ“ﬁ'“ 53883’ W'VFVDV“’.“"“- P.R. 1000 | WROA Guifport, Miss.
w?{: Monroeviile, Ala,  1000d WEEF gl:tkl:xunrgagﬁ:l:renn. gggg Eﬂ»’ﬁ '{’vﬂ.‘,’égcnm'sﬁo
WELR Rnanuk'e. Ala. 1000d | wDXE Lawrenceburg, Tenn. 1000d KENN Farmington, N.Mex
Glendate, Ariz. 5000 wRGS Rogersville, Tenn.  1000d KHOB Hobbs, N.Mex.
IIEIE‘;E ﬁiz‘rksvnlie. Ark. S00d | koKE Austin, Tex. 1000d | wEQ K Pough'keei:sie N.Y
elena, Ark. 1000| K FRO Longyiew, Tex. 1000 | wRIV Riverhead, N.Y.
KFIV Modesto, Calif. 1000| K pOS Post, Tex 5000 | WFBL SyracuisN v,
Qgg“sﬂ'dgf"‘“‘éclﬂ"- "3000 | [CSOP Salt Lake City, Utah 1000d | WEED Fehy mouns N.C
WD RC a’r; "W‘:l' é’ o 5000| wBTN Bennington, Vt. 1000d| wADA Shelby, N.C.
elRs. Jan. ord, Coan. 50001 wH EE Martinsvitle, va.  5000d WIRM Troy, N.C.
T miksonville, Fla. 5000 | wiws South Hill, Va, 5000d | 1t pp proory Nt
w'S(I?R sI'\.‘Ilam Beach, Fla. 5000 kpoR Quincy, Wash. 1000d P Minot, N.Oak.
anford, Fta, 500d ' wMOD Moundsvilte, W.va. t000d| WOHP Beliefontaine, Ohio
WINT Winter Haven, Fla. (000d WCCN Nelllsville, Wis. 5000d WMPO Middieport- Pomroy,
WAZA Bainbridge, Ga, 1000d | Ky WO Cheyenne, Wyo. 1000 Ohio
WLAW Lawrenceville, Ga. 1000d ’ WFMJ Youngstown, Ohio
WMAC Metter, Ga. 500d CRC id
1380—217.3 K Enid, Okla,
WIYN Rome, Ga. 500d ¢ KSLM Salem, Oreg.

WLBK DeKalb, |if.
WVMC Mt. Carmel, Jil,
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1000d | CFDA Victoriavitle, Que.
300d | CKPC Brantford, Ont.

1000 | WLAN Lancaster, Pa,
10000 | WRSC State College, Pa.

W.P. [ Ke, Wave Length W.P.
5000 | WISA Jsabella, P.R. 1000
1000d | WHPB Belton, S.C. 500d
1000d | wCSC Charleston. S.C. 5000
1000d| KJAM Madison, S.D. 5000d
1000d | WTJS Jacksen, Tenn. 5000
000 | KULP EJ Campo, Tex. 500d
5000 ' KBEC Waxahachie, Tex. 500d
1000d | KLGN Logan. Utah 1000
5000 | WEAM Arlington. va. 5000
500d | wwOD Lynchburq, Va. 5000
1000d | WKLP Keyser, W. Va. 1390
goﬂﬂg KBBO Yakima, Wash. 1000
1]
500001 1400—214.2
500d | CKDH Amherst, N.S. 250
5000 |CJIFP Rivlere-du.Loup. Que. 1000
1000 | CKRN Rouyn, Que. 250
500d | CKSW Swift Current, Sask. 1000
500d | WMSL Decatur, Ala. 1000
1000d | WXAL Demopolis, Ala. 1000d
500d | WFPA Ft. Payne, Ala. 250
1000d | WILD Homewood, Ala. 1300
1000 | WIHO Opelika, Ala, 1000
500d | KSEW Sitka, Alaska 250
1000d | KCLF Cljfton. Ariz. 250
1000 | KJKJ Flagstaff, Arlz. 250
500d | KXV Phoenix, Ariz. 250
5000 | KTUC Tucson, Ariz. 250
500 KVOY Yuma. Ariza. 250
1000 | KELD El Dorado, Ark. 1000
5000 | KCLA Pine Bluff, Ark. 10G)
500d | KWYN Wynne, Ark. 1000
5000 | KPAT Berkeley, Calif. 1000
5000 | KREO Indio, Calif. 250
5000 | KQMS Redding, Calif. 250
500d | KSLY San Luis Obispo, Cal. 250
1000d | KSPA Santa Paula, Calif. 250
1000 | KHOE Truckee, Calif, 1000
1000 | KUKI Ukiah, Calif. 1000
1000d | KONG Visalia, Calif. 1000
3000 | KRLN Canon City, Colo. 250
1000d | KDTA Delta, Colo. 250
1000d | KFTM Ft. Morgan, Colo. 250
1000d | KBZZ La Junta, Colo. 250
1000d | wSTC Stamford, Conn. 1000
1000d | wiLl Willimantie, Conn. 1000
1000d | WFTL Ft. Lauderdale, Fla, 250
5000 | wIRA Ft. Pisrce, Fla. 250
500d | WNVE Ft, Walton Bch,, Fla.
1000d 1000d
500d | WRHC Jacksonville, Fla. 250
1000 | WPRY Perry, Fla, 250
1000 | WTRR Sanford, Fia. 1000
1000d | wWZRH Zephyr Hlils, Fla. 250
5000 wCQS Alma, Ga. 1000
t000d | wSGC Elberton, Ga. 1000
1000d | wNEX Macon, Ga, 1000
5000 | WMGA Modltrie. Ga. 1000
5000 | wCOH Newnan, Ga. 1000
5000 | wGSA Savannah, Ga. 1000
5000d | K ART Jerome, ldaho 250
1000d | K RPL Moscow. ldaho 250
5000 | KSPT Sandpoint, Idaho 1000
WDWS Champaign, 111, 1000
WGIL Galesburg, 1ll. 1000
WROZ Evansville, Ind. 1000
1000 | WBAT Marion, Ind. 1000
5000 KCOG Centerville. lowa 100
500d | KVFD Fort Dodge, lowa 1000
1000d | KVOE Emporia, Kans. 250
5000 | KAYS Mays. Kans. 250
5000 | wCYN Cy¥nthiana, Ky. 250
1000d | WIEL Elizabethtown, Ky, 1000
1000d | WFTG London, Ky, 250
5000d ( WFPR Hammond, La. 250
5000 { KAOK Lake Charles, La, 1000
1000 | WRDO Augusta, Maine 1000d
1000d | WIDE Biddeford. Malne 1000
1000d | WWIN Baltimore, Md, 1000
1000 | WALE Fall River, Mass. 1000
500 WII.?LH Lowell, Mass, 1000
1000d | WHMP Northampton, Mass, 1000
5000d | WELL Battle Creek, Mich. (000
500d | wWILB Detroit, Mich, 1000d
5000d | WHDF Houghton. Mleh, 250
1000d | WMAB Munising. Mieh. 250
1000d | WSAM Saginaw, Mich. 1000
3000 | WSJM St, Joseph, Mich. 1000
1000d | WTCM Traverse City, Mich. 1000
500 | KEYL Long Prairie, Minn. (000
500d | KMHL Marshall, Minn. 1000
1000d | WMIN Mpls,-St. Paul, Minn, 1000
5000d | WHLB Virginia, Minn. 1000
1000d | WBIP Booneville, Miss. 250
5000 | WNAG Grenada, Mlss, 250
5000d | WFOR Hattiesburg, Miss, 250
5000d | WJIQS Jackson, Miss. 250
1000d | WMBC Macon, Miss, 250
5000 | KFRU Columbia, Mo, 1000
5000 | KJCF Festus, Mo. 250
500d | KSIM Sikeston, Mo. 1000
500d | KTTS Springfield, Mo. 1000
3000 | KDRG Deer Lodge, Mont. 250
500d | KXGN Glendive. Mont, 250
KARR Great Falls, Mont, 1000
1000d | KCOW Alliance, Nebr. 1000
5000 | KLIN Lincoln. Nebr, 250
1000 | KBM1i Henderson, Neav. 250
5000 | KW NA Winnemucca, Nev. 1000
5000 | WBRL Berlin, N.H. 250
1000d | wTSL Hanover, N.H. 1000
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Ke. Wave Length Ww.P. ch. Wave Length W.P. | Ke. Wave Length W.P. | Ke. Wave Length w.P.
WLTN Littleton, N, H. 250 WBKN Newton, Miss. 500d | KMRC Morgan City, La. 500d | WDIG Dothan, Ala. 1000
KTRC Santa Fe. N.Mex. 250 | KNOP N. Platte, Nebr. 1000d | WNAV Annapolis, Md. 5000| WFIX Huntsville, Ala. 1000
KCHS Trutn or Consequences, WHTG Eatontown. N.J. 5000 | WTTT Amberst, Mass, 5000d | WLAY Muscle Shoals City,
New Mexico 250 WDOE Dunkirk, N.Y, 1000 | WHIL Medford, Mass. 50004 Alabama (000
KTNM Tucimeari, N.Mex. 250 | WELM Elmira. N.Y. 1000| wWION lenia, Mich. 5000d| KLAM Cordova, Alaska 250
WOND Pleasantville, N.J. 1000 WSET Glen Falls, N.Y. 1000d | WBRB Mt. Clemens, Mich. 500d| KAWT Douglas, Ariz. 250
WABY Albany, N.Y. 1000 WOTT Watertown, N.Y. 5000| WLAU Laurel, Miss. 5000d! KNOT Prescott, Ariz. 250
W YSL Bufialo, N.Y. 1000d | wEGCO Concord, N.C. 1000d | KAOL Carrollton, Mo. 500d | KOLD Tucson. Ariz. 250
wSLB Ogdansburg, N.Y. 1000} wSRC Durham, N.C. 1000d | WiIL St. Louls, Mo, 5000 | KENA Mena, Ark. 250
WBMA Beaufort, N.C. 250 | WING Dayton, Ohio 5000 KRGl Grand Island, Nebr. 5000( KYOR Blythe, Calif. 250
WGBG Greensboro, N.C. 1000| KPAM Portland, Oreg. 5000d | WNIR Newark. N.J. 5000| KOWN Escondido, Calif. 250
wSIC Statasville, N.C. 1000 | WLSH Lansford, Pa. 5000d | KGFL Roswell, N. M. 5000d | KPAL Palm Springs, Calif. 250
WLSE Wallace. N. C. 1000| KQV Pittsburgh, Pa. 5000 WENE Endicott, N.Y. 5000 | KTIP Porterville, Calif. 1000
wHCC Waynesville, N.C. 1000 | WPCC Clinton, S.C. (000d | WMNG Morganton, N.C.  5000d | KSAN San Franclsco, Calif. 1000
WCNF Weidon. N.C. 1000d | WYMB Manning, S.C. 1000d | wDJS Mt. Olive, N.C. 1000d | KVML Sonora, Calif. 250
KEYJ Jamestown, N.Dak. 1000 WCMT Martin. Tenn. 1000d | WRX0 Roxboro, N.C. 1000d | KVEN Ventura, Calif. 1000
WMAN Munsfield. Ohlo 1000d | KBUD Athens, Tex. 1000d | WFOB Fostoria, Ohio 1000/ KAGR Yuba City, Calif. 100
WPAY Portsmouth, Ohio 1000 | KBAN Bowie, Tex. 500d | WCLT Newark. Ohio 500d | KGIW Alamosa, Colo. 250
KWON Bartlesville, Okla. 250 | KVLB Cleveland, Tex. 500 KALV Alva, Okla. 500 | KYOU Greeley, Colo. 1000
KTMC Mcalester, Okla. 250 | KXIT Dalhart, Tex. 500d | KELI Tulsa, Okla. 5000 WNAB Bridoeport, Conp. 1000
KNOR No-man. Okla. 250 | KADO Marshall, Tex. 500| KGAY Salem. Oreg. 5000d | WILM Wilmington, Del. 1000
KNNO Cottage Grove, Oreg. 1000d | KRIG Odessa. Tex. 1000] WVAM Altoona. Pa. 1000 | WOL Washindton. D. C. 1000
WEST Ea:zton, Pa. 1000 | KBAL San Saba, Tex. 500d | WFRA Franklin, Pa. 5004 | WWIB Brooksvilie. Fla. 250
WIET Erle, Pa. 1000 KNAL Victoria, Tex. 500 | wNEL Caguas, P.R. 1000 | WMFJ Daytona Beach, Fla. 1000
WFEC Harrisburg. Pa, 1000d | WRIS Roanoke, Va. 50000 | WBLR Batesburg, S.C. 5000d | WSKP Mlami. Fla, 250
WKBI St. Marys, Pa, 1000{ WRDS S. Charleston, W. Va. | WATP Marion, S.C. 1000d | WBSR Pensacola, Fla. 1000
WICK Scranton, Pa. 1000| WKBH LaCrosse. Ws. 5000 | KBRK Brookings. S, Dak: 1000d | WSPB Sarasota, Fla. 1000
WRAK Williamsport, Pa. 1000 KWYO Sheridan, Wyo. 1000| w GYW Fountaln City, Tenn. 1000d| WSTU Stuart. Fia. 250
wG0S cé; umb';a. s.cé c lgﬂg WENO Madison, Tenn. 3u00d a&\,é L?Llahassge. Fia. :3%
WGTN Georgetown. S.C, 5 pL ) WHER Memphis, Tenn. any, Ga.
W200 Spartanburg. S.C.  10u0d 1420—211.1 KSTBH Bre:kgn:'idu. Tex. I(Ill%]g WBHF Cartersviile, Ga. 1000
WIZM Clarksville, Tenn. 1000 | CKPT Peterborough, Ont. 1000\ KEES Gladewater. Tex. 10004 | WCON Carnelia, Ga, 250
WHUB Cookeville, Tenn. 1000 | CJMT Chicoutimi, Que. 1000| KCOH Houston. Tex. toood | WKELU Grifin, Ga. 1000
WLSB Copper Hill, Tenn. 250 | WACT Tuscaloosa, Ala. 5000d | KLO Ogden. Utah 5000 | WMVG Milledgeville, Ga. 1000
WGAP Maryville, Tenn, 1000d! KHFH Sierra Vista, Ariz. 1000d| wIVE Ashland, Va. 1000d | WBYG Savannah, Ga. 1000
WHAL Saelbyville, Tenn. 1000| KPOC Pocahontas, Ark. t000d | wpiC Clincho, Va. j000g | WVLD Valdosta, Ga. 1020
KRUN Ballinger, Tex. 250 | KRDO Cofo. Sprgs., Colo. (000! KBRG Mt. Vernon, Wash., 5000{ KEQK Payette. ldaho 250
KBYG Big Spring, Tex. 250 KSTN Stockton, Calif. 5000 | wEIR Welrten, W.Va. 1000| KEEP Twin Falls, Idahe 1000
KUNO Corpus Christi, Tex. 250 | WLIS Old Saybrook, Conn. 500d i wBEV Beaver Dam, Wis. 1000d WVON Cicero, 11l 1000
KILE nr, Galveston, Tex. 250 | WBRD Bradenton. Fla. 1000 WKEI Kewanee, IlI. 100
KGVL Greenvilie, Tex. 250| WDBF Delray Beach, Fla. 5000d|1440—208.2 ‘WCVS Springfield, 1il. 1000
KEBE Jacksoaville. Tex, 250 | WETH St. Augustine, Fla. 1000d . WANE Ft. Wayne. Ind, 1000
KIUN Pascos, Tex. 1000| WAVO Avondale Estates, Ga. 1000d | CFCP Courtenay, B.C. 1000 | WXVW Jeffersonville, Ind. 250
KEYE Perryton, Tex. 250 | WRBL Columbus. Ga. 5000 | WHHY Montgomery. Ala, 500| WASH Latiyedte, IS 1000
KVOP Plainview. Tex. 250 | WPEH Louisville, Ga. 1000d | KWBY Scottsdale, Ariz.  5000d | WAOV Vincennes. Ind. 1000
KOWT Stamford, Tex. 250| WLET Toceoa, Ga. 5000d | KHDG Fayettevlile, Ark.  1000d| KLWN Cedar Rapids, lowa 250
KTEM Temple, Tex. 1600 | KOLL Honolulu., Hawail KOKY Little Rock, Ark. 50004 | KWBW Hutchinson, Kans, 1000
KTFS Texarkana, Tex. 250 1 WIN| Murphysboro, il 500d | KVON Napa, Calif, 500 | WTCO Campbellsville, Ky. 1000
KVOU Wvalde. Tex. 250 | WIMS Michigan City, Ind. 5000d| KPRO Rlverside, Calif, 1000 | WWXL Manchester, Ky. 1000
KIXX Frovo, Utah 250 | WOC Davenport, lowa 5000 | KCOY Santa Maria, Calif. 1000 WPAD Paducah, Ky, 1000
WDOT 3urlinaton. Vt. 1000 | KICK lunetion City, Kans. 1000d! WB1S Bristol, Conn. 5009 | KS1G Crowley, La, 1000
WINA Charlottesville, Va. 1000| WTCR Ashland. Ky. 5000d | WABR Winter Park, Fla. 5000 KNOC Natchitoches, La. 1000
WHHYV Hillsvills, Va. 250 wHBN Harrodsburg. Ky.  1000d | WwWCC Bremen, Ga. 1000d | WNPS New Orleans, La. 250
WHIH >ortsmouth, Va. 1000 wVJS Gwensboro, Ky. 5000 | WGIG Brunswick. Ga. 5000| WRKQ Rockland, Maine 250
WHLF S0, Boston, Va. 1000 | KPEL Lafayette, La. 1000 WRAJ Anna, |11, 500d | WKTQ South Paris, Maine 250
WINC Winchester, Va. 1000 | WBSM New Bedford, Mass. 5000{ WIOK Normal, ill. 5000d | WTBO Cumbertand, Md. 1000
KEDO Longview, Wash. 250 | wBEC Pittsfield, Mass. 1000 WPRS Paris, il 10004 WMAS Springfleld, Mass. 1000
KRSC Othello, Wash, 250 WAMM Flint, Mich. 1000d | WGEM Quiney. III. 5000 | WATZ Alpena Townshin,
KTNT Tacoma, Wash. 1000 | WKPR Kalamazoo, Mich,  1000d | WROK Rockford, 1Ii. 5000 Michigan 1000
wBOY Clarkesburg, W.va. 1000| KTOE Mankate, Minn. 5000 | wPGw Portland, Ind. 500d | WHTC Holland, Mich. 1000
WRON Ronceverte, W.va. 1000 | WSUH Oxford, Miss, 1000d | KCHE Cherokee. lowa 500d | WMIQ Iron Mtn,, Mich. 250
WSPZ Spencer, W.Va. 1000| WQBC Vicksburg. Miss. 1000 KEWI Topeka, Kans. 5000 | WIBM Jackson, Mich. 1000
WKWK Wheeling, W.va. 250 KBTN Neosho, Mo. 500d| wCDS Glasgow, Ky, 10004 | WKLA Ludington, Mlch. 29
WBTH Willlamson. W.va. 1000 KOOO Omaha, Nebr. 1000d | WKLX Paris. Ky. 1000d| WHLS Port Huron, Mich, 1000
WATW Ashland, Wls. 1000| KSYX Santa Rosa, N.Mex. 1000d | w EZJ Williamsburg, Ky,  1000g | KATE Albert Lea, Minn. 230
wBI12Z Eau Claire, Wis. 1000| WALY Herkimer, N, Y. 1000d | KMLB Monroe, La. 5000 | KBUN Bemidli, Minn, 1000
WDUZ Green Bay. Wis. 1000 | WACK Newark, N.Y. 500 | WIAB Westbrook, Me. 50009 | KBMW Breckenridge, Minn. 1000
WRIN Racine, Wis, 1000 | WLNA Peekskill, N.Y. 1000d | WAAB Worcester, Mass. 5000 | WELY Ely, Minn, 1000
WROB Reedsburg. Wis. 1000| WMYN Mayodan, N.C. 500| wBCM Bay City, Mich, 1000/ KFAM st. Cloud, Minn. 1000
WRIG Wausau, Wis. 1000 | WGAS S, Gastonia, N.C.  500d| WDOW Dowagiac, Mich. 1000d | WROX Clarksdale, Miss. 250
KATI Caspar, Wyo, 1000| WvOT Wilson. N.C. 1000 | WCHB Inkster, Mich. 1000d | WCJU Columbia, Miss. 230
KODI Cody, Wyo. 1000 WHK Cleveland, Ohio 5000 KEVE Golden Valley, Minn, 5000 | WAXN Jackson, Miss. 250
KT1S Hobart., Okla. 1000d | WHHT Lucedale, Miss. 000d WOKK Meridian, Miss. 1000
1410—212.6 KYNG Coos Bay, Oreg.  1000d| WSEL Pontotoc, Miss. 1000d | WNAT Natchez, Mise, 2l
WwWCOJ Coatesville. Pa. 5000 wMVB Millville, N.J. 1000d | WROB West Point, Miss. £ 0
CFUN Vancouver, B.C, 10000 | WCED DuBols, Pa. 5000 wBAB Babylon, N.Y, (000q | KETW Fredericktown, Mo. 230
CHLP Maontreal, Que. 10000| WEUC Ponce. P.R. 1000| wiJL Niagara Falls, N.Y. 1000d W“ABH J.‘"’“!‘ﬁ Mo, wgg
WALA Moblle, Ala. 5000 WCRE Cheraw, S.C. 1000d | WSGO Osweqo. N.Y. ioood | LA Kirhsyile. Seo) s
WRCH Tuscumbia, Ala. 500d | KDLE Aberdeen, S, D. 1000d | WBLA Elizabethtown. N.C. 1000d| QKO 3”’“;}’“"'- Me. '
KTCS Fort Smith, Ark. 1000 | WEMB Erwin, Tenn. 5000 | wBUY Lexington, N.C.  5000d| [ WPM West Plains, Mo. al
KERM Bakersfield, Calif.  1000| WKSR Pulaskl. Tenn, 1000 | KILO Grand Forks, N.D.  Iogo| KXXL Bozeman, Mont. 1000
KRML Carmel, Calif, 500d | KFYN Bonham, Tex. 250d | WHHH Warren. Ohio 5000 | KUDI Great Falls, Mont. 1000
K KOK Lompoe, Calif. 500d | KTRE Lufkin, Tex, 1000 | KMED Medford, Oreg. 5000 | KXLL Missoula, Mont, 250
KMYCG Marysville, Calif. 5000 | KGNB New Braunfels, Tex. 1000d| KODL The Dalles, Oreg. 1000 | KRBN Red Lodge, Mont. 1000
KCAL Redfands, Calit. 5000d | KPEP San Angelo, Tex. 1000d | wCDL Carbondale, Pa. 5000d | KVCK Wolf Point, Mont. 1000
KCOL Ft. Collins, Colo. 1000 | WWSR St, Albans, Vt, 1000d | wNPV Lansdale, Pa. 500d | KWBE Beatrice, Nebr. 250
WPOP Hartford. Conn, 5000 | WDDY Gloucester, Ya, 1000d | wGCB Red Lion, Pa. 1000d | KONE Reno. Nev 250
WDOV Dover, Del. 5000d | W KCwW Warrenton, Va. 5000d | wQOK Greenville. 8.C. 5000 | w K XL Concord N.H 1000
WMYR Fort Myers, Fla, 5000 | KITI Chehalis. Wash, 1000d | WHHL Holly Hill, S.C.  Ikwd | wFpPG Atlantic City, N.J. 1000
WBIL Lessburd, Fla. 1000d | KUJ Walla Walla. Wash, 5000 wZYX Cowan. Tenn. ranod | & ERG Allape L
WRFB Tallahassee, Fla.  5000d| WPLY Plymouth, Wis. 5000 | wHDM Meenzie Tenn. 5004 | WCTC New Brunswick, N. J. 1000
WRIX Grifin, Ga. 1000d KFDA Amarllto, Tex 5000 | LOS Albuquerque, N.Mex. 250
WSNE Cummings, Ga. 1000d 1 1430—209.7 KEYS Corpus Christi, Tex. 1g0g | KLMX Clayton, N.Mex. Ve
WDAX McRae, Ga. 1000d ) KDNT Dr:tu T e 5000 | KOBE Las Cruces. N.Mex. 250
WLAQ Rome, Ga. 1000 | CKFH Toronto, Ont, 10000 cEwy Ks KENM Portales, N.Mex. 1000
WRMN Elgin, (Il 1000d | WFHK Pell Clty, Ala. 1000d | KETX Livingston, Tex. 5000d{ ) | Corning, N.Y 1000
WTIM Taylorville, 11, 1000d | KHBM Monticeilo. Ark, 1000d | W KLV Blackstone. Va. 5000d | \wsC Glen Falls, N.Y.  1000d
WAZY Lafayette, Ind. 1000d | KAMP EI Centro, Calif. 10004 | KDNC Spokane, Wash. 5000d | o't Olean, N.Y. 1000
KGRN Grinnell. lowa 500d | IKCARM Fresno, Calif, 5000 | WHIS Bluefleld, W.Va. 5000 WHKIP P hi( .| NY. I
KLEM Cofrs w100 | KAL) punican Calf, st | waln Morotowne Wive,  Sh00| Gl ol v g
eavenworth, Kans. acramento, Calif. 0dd | i 5 NS
KWEB Wichita, Kans. 5000 | KOS Aurora, Colo. i P Siiam Ear e 5000 | wATA Boone, N. C. 1000
WLEJ Bowling Green. Ky. 5000 WlIi Homestead, Fla. 500d (1 450—206.8 WGNC Gastonla, N.C. 1000
WHLN Harlan. Ky, 50004 | WLAK Lakeland. Fla. 5000 . w12S Henderson, N.C. 1000
KDBS Alexandria, La. 1000d | WPCF Panama City. Fla. 5000 | CFBM Brochet. Man. 100| WHKP Hendersonville, N.C. 1000
WDDW Halfway, Md. 1000d | WGFS Covington, Ga. 1000d | CBG Gander, Nfid. 250 WHIT New Bern. N.C. 250
WHAG Halfway., Md. 1000d | WRCD Dalton, Ga. 1000d | CFAB Windsor, N.S, 250 | wFBS Spring Lake, N. C.
WOKW Brockton, Mass. 1000d! WWGS Tlifton, Ga. 5000 | CFJR Brockville, Ont. 1000 | KGCA Rugby, N.Dak. 250
WGRD Grand Rap.. Mich. 1000d| WEEF Highland Park, (1l 1000d| CHUC Port Hope. Ont, 1000 | WJER Dover, Ohio 1000
KLTD Litchfield, Minn. 500d | WCMY Ottawa. Ili. 500 | CHEF Granby, P.Q, 1000, WMOH Hamilton, Ohio 1000d
KR'¥B Rosean, Minn. 1000d | WIRE Indianapelis, tnd. 5000 WDNG Anniston, Ala, 1000 WLEC Sandusky, Ohlo 1000
WDSK Cleveland. Miss. 1000d | KASI Ames, lowa 1000dt WYAM Bessemer, Ala. 1000| KWHW Altus, Okia. 1000
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y Ke. Wave Length W.P. (Ke. Wave Length W.FP, | Ke. Wave Length w.P.
9 g
WFVG Fuquay Spros., N.C. 1000d| WRDW Auygusta, Ga. 5000 WKAY Glasgow, Ky. §000
WRKB Kannapolis, N.C. 500d | WGSB Geneva, |Ii. §000 { WOMI Owensboro, KKy, 1000
WMMH Marshall, N.C. 500d | WIBM Jerseyville, [1). 500d | WSIP Painisville, Ky, 1000
RADIO WBNS Columbus. Ohio 5000 WTHI Terre Haute, ind. 1000 WIKC Bogalusa, La. 1000
WPVYL Painesville, Ohio 300d | WRSW Warsaw, Ind. 1000 KEUN Eunlce. La. 250
KROW Dallas, Oreo. 5000d | KLEE Ottumwa. lowa 500d | KCIL Houma, La. 1000
KELR Ei Reno, Okla, 500| KBEA Mission, Kans. 1000d | KRUS Ruston, La. 1000
LOG WMBA Ambridge, Pa. 500d | KLEO Wichita, Kans. 5000 | WPOR Portland, Maine 1000
WCMB Harrisburg, Pa. 5000 WKOA Hopkinsville, Ky, (000d | WTVL Waterville. Maine 1000
wBCU Union. S.C. 1000 WNKY Neon, Ky. 1000d | WARK Hagerstown, Md 1000
WGOG Walhalla, S.C. 500d | wTLO Somerset, Ky. 1000d | wHAY Haverhill, Mass. 250
WIAK Jackson, Tenn. 5000d | KCKW Jena., La. 500d | wMRC Milford, Mass. 250
WEEN Lafayette, Tenn. 1000d | KANV Jonesville, La, 500d | wWTXL W. Springfleld, Mass. 1000
KBRZ Freeport, Tex. 500d | ICJOE Shreveport, La. 1000d | WABJ Adrian, Mich. 1000
Ke. Wave Length W.P. | KLLL Lubbock, Tex. 1000d | wSAR Fall River, Mass. 5000 | WBFC Fremont, Mich. 250
KGFF Shawnee, Okla 1000] WACO waco, Tex 1000 WMAX Grand Rapids, WMDN Midland, Mich. 1000
KSIW Woodward, Okla. 1000 | WPRW Manassas, Va. 00d| o CityYichigan  1000d | WCBQ Whitehall, ptich. 1000
KORE Eugene, Oreg. 1000 WESE SRauf?rdo va 5000 wg{ss Tawas City, Mich, .')I di I(EZE grgndd ;_:plulds. l\?i! nn, l%gg
KFLW Klamath Falis. Oreg. 250| W LEM Sufiolk.va 5000d | WYSI Ypsilanti, Mich. 000 | WDk Bilmet: Ealls, Mimn. {018
KLBM La Grande, Qreg. 1000 | KCDI Kirkland, wash, 5000d | KAUS Austin, Minn. 1000 oxi, Miss.
KBPS Portiand, Ore. 250 | KIMA Yakima. Wash. 5000 | KGCX Sidney, Mont. 5000 | WCLD Cleveland, miss. 250
WLEU Erie, Pa, 1000d | WBUC Buckhannon, W.va. 5000d| KLMS Lincoin, Nebr. 1000 | WHOC Phll:idalphla. Miss. 258
uean fomure, RS TRV grew e D ode wiue edbdhy B 48
WPAM Pottsviile, Pa. toog | W G, E HOE B Yol 15000 | KDMO Lhrsager” mores: 250
WHET So. Williamsport, Pa. 250 WREM Remsen, N.v.""  shood| KTTH Lairage. Mo, 1000
WIPA Warhinetes “po '°2‘-’3' 1470—204.0 WWOK Charlotte, N.C. 5000 | (KDRO Sedaiia. Mo. 250
WWRI W. Warwick, R.1.  1509| CHOW Welland, Ontario 1000 | WY RN Louisburp, N.C. 500d | KBOW Butte, Mont. 1000
WQSN Charleston, S.C. 1000 EVFBOL):) PEnlnte Claire, Que. 5000 WMS) Sylva, N.C. 5000d | 51%?\1'} ?-mah{i. Net:_'r- :ggg
WCRS Greenwood, S.C. 1000 vergreen, Afa. 1000d | WHBC Canton, Ohio 5000 acohia, N.H.
WMYB Myrtle Beach. S.Cc. 1o00¢| $MYS Sierra Vista, Ariz. 1000d | WCIN Cincinnati, Ohio 5000 WLDB Atlantic City, N. J, 1000
WHSC Hartsville, .. (0g0| $ZNG Hot Springs, Ark. 1000d | WTRA Latrobe, Pa. 500d | KRSN Los Alamos, N.Mex, 1000
KBFS Belle Fourche. S. Dak. (000! X BMX Coalinga, Calif, 500d | WDAS Philadelphia, Pa, 5000| KRTN Raton, N. Mex. 1000
KYNT Yankton, S.Dak, " 50| KUTY Palmdale, Calif. 5000| WISL Shamokin, Pa. (400°| WCSS Amsterdam, N.Y. 1000
WLAR Athens, Tenn. 1000 KX0A Sacramento, Caiif. 5000 | WSHP Shippensburg, Pa. 500d | WBTA Batavia, N.Y. 250
WMOC Chattanooga. Tenn. 1000 | WMMW Meriden, Conn. moodleMDDRDwFatnart%o. g.g. Igggg \xchYYMKai";g:m;- YN-Y- :ggg
WDSG Dyersburg, Tenn. 250 | WRBD Pompano Beach, Fla. 5000/ K aterton, S.D. « N.Y.
WSMG Greenevlile, Tenn, 250 | WRBB Tarpon Sprgs., Fla. 5000d| WIFC Jefferson City, Tenn. 500 WDLC Port Jervis, N. Y. (000
WLAF LaFollette, Tenn. 100 WAGE Adel, Ga. IO!‘.)!‘.(};Il Wé.g)r‘( g‘el?mhl'?' Tenn. Sgggg V\:gé.g gyr:;‘cu':e. NN.cY. :ggg
WGNS Murfreesboro, Tenn, 1000| WO Athens, Ga. 100 K allas, Tex. te urha b B i
KAYC Beaumont, Tex. 1000 | WCLA Claxton, Ga. 1000 KLVL Pasadena, Tex. 1000 [ WF Fayelteville, N.C. 25
KBEN Carrizo Spros.. Tex. 250 WRGA Rome. Ga, 5000 | KAPE San _Ant‘t_gnlo. Tex.  500d WlﬁOEB Iﬁeausglle. N.g. "2)(518
KCTi Gonzales, Tex, 250 | WMPP Chicago Heights, 111, 1000d | KONI Spanish Fork, Utah 1000d | WRN ew Bern, N.C.
KMBL Junction. Tex. 250 | WMBD Peoria, 11l, 5000 | WCFR Springfield. vi. 1000d | WRMT Rocky Mount, N. C. i000
KCYL Lampasas, Tex. 250 | WHUT Andersen, Ind. 1000d f wBBL R:chmong. Va, 5000 ngP S‘?lnbury.NPiI:.C. ggg
KMHT Marshall, Tex. 5000 | KTRI Sioux City, lowa 5000 ( WLEE Richmond, va, 5000 |(N'Dgl Han_esv.v;r L 2l
KAMY McCamey, Tex. o50 KWVY Waverly, lowa 1000d | WBLU Sailtcm. \‘I’a. 5003d Wt WE_I lrlm ﬁmN'u%' =
KNET Palestins, Tex. 250 | KARE Atchison, Kans. i000( KFHA Lakewood, Wash. 1000d | W 5 ilmington, N.C. )
KSNY Snyder, Tex. 1000| KLIB_ Liberal, Kans. 500d [ KYAN Vancouver, Wash.  1000d | KOVC valley Clty, N. Dak. 100
KURA Moab, Utah 1000 [ WSAC Fort Knox, Ky. 1000d ! WISM Madison, Wis. 5000 | WBEX Chillicothe, Ohio 1000
KEYY Prove. Utah 250 KTDL Farmersville, La. 1000d | KRAE Cheyenne, Wyo. 1000d | WIMO Cleveiland Hahts,, 0. 000
KDXU St. George, Utah 250 KPLLC Lake Charles, La. 5000 | wglak EI\:1 IF.;telrnog)lE“Ohlo I%gg
S Damre, Vi, 1000 | WIDY Sanebury, ma®  sooed| 1490—201.2 MRN Marion, Ohio. 1000
WTSA Brattieboro, Vt. 1000{ WIDY Salisbury, Md, 50004 . W N ion, 0
WFTR Front Royal, Va. 1000| WTITR Westminster, Md. (000 | CKAD wiimot Station, N.S. 1000| KWRW Guthrie, Okla. i
WENZ Highland Springs, va, 250 WSRO Marlborough, Mass. 1000d | CFMR Fort Simpson, NWT. 250 Kg“;‘ l’guskkonea. Okla. 230
WREL Lexington, Va, 1000| WNBP Newburyport, Mass. 500d | CFRC Kingston, Qnt. 190 | K RNR Rosepurg, OF 1000
WMVA Martinsville, va. 1000 WKMF Flint, Mich. 5000 CKCR Kitchener, Oni. 5000 |l Salem Orea V" 1000
KBKW Aberdeen, Wash. 1000 WKLZ Kalamazoo, Mich. SOUdICKBM Montmagny, Que. 1000 &'ESB Ba ETI;‘.'”MP. 4
KCLX Colfax, wash. Ioool KANO Anoka, Minn. " 1000d | wANA Anniston, Ala. 250 WAZL Hrall to:r' Pa' 1000
KONP Port Angeles, Wash. 250{ WCHJ Brookhaven, Miss,  [000d | WAJF Decatur, Ala, 1000 2 S TR P; $000
KAYE PuYallup, Wash. 1000| WNAU New Albany, Miss.  500d| wRLD Lanett, Ala. 250 | WGAL L ncastar-P:- 1000
WPAR Parkersburg. W. Va. 1000 KGHM Brookfield, Mo. 500d| w HBB Selma, Ala. 250 | i szlttnwn' B 18
KFIZ Fond du Lac, Wis. 250 | KTCB Mmalden, Mo. $000d | KYCA Prescolt, Ariz. 1000 WMRF Lc\viston.P d 1000
WDLEB Marshfield, Wis. 1000 WTKO Ithaca, N.Y. 1000d | KAIR Tucson, Arlz. 250[ WMGW Meadville ‘;,-a 10004
WPFP Park Falls, Wis. 1000 | WPDM Potsdam, N.Y. 1000d | KXAR Hope, Ark. 250 WNBT Wellsboro, Pa. 1000
WRCO Richland Center, Wis. (000 WBIG Greensboro, N.C. 5000 { KTLO Mtn. Home, Ark. 250| TS Be;fulsort & ca. )
KBBS Buffalo, Wyo. 250 | WPNC Plymouth, N.C. 1000d| KDRS Paragould, Ark. WGCD Chester. s'c' 250
KVYOW Riverton, Wyo. 1000 WTOE Spruce Pine, N.C. 1000d| KOTN Pine Biuff, Ark. 250| WMRB Groanville. £.C 1600
WOHO Toledo, Ohio 1000| KXRJ Russellville, Ark, 1000 CORN Mitehell. S.Dak. 250
1460—205.4 OV Lt o, O | 208l B SSREESI, Calil. iton AR G i Bk 1000
s KVIN Vinita, Okla. 500 anning, Calif. G &
C10Y Guelph, Ont. 10000 KRAF Reedsport, Oreg.  5000d | KICO Calexico, Calif, 250 | X RO L hattaicoge, Tenm it
CKRB Ville St. Georges, WSAN Allentown, Pa. 5000/ KRIKC King City, Calif. 00N TIIM Lowmburd, Tone T 100
Quebec  10000| WFAR Farrell, Pa, Voobd; REWL Lako Tahos, Calit, 250 | SoiM Lexington, Tenn 1000
CINB N. Battleford, Sask. 10000 WWML Portage. Pa. 500d | KTOB Petaluma. Caiif. 1000 | B0 Austin, e T 250
WFMH Culiman, Ala. 5000d | WQXL Columbia, S.C. 5000d | KBLF Red Bluff, Calif. BOID | Beeville, ToX- £2)
WPNX Phenix City, Ala. 5000 WGOO Georgetown, S, .. 500d| KDB Santa Barbara, Calif. 1000 KBST Big Spring. Tex 250
KZOT Marianna, Ark. 500 WEAG Alcoa, Tenn. 1000d | KSYC Yreka, Calif. 1000 | HUZ Borger, Tox | o 250
KCCL Paris, Ark. 500d | WVOL Berry Hill, Tenn. 5000 | KBOL Boulder, Colo, 1000 | REEL Sorger. Tex. o
KTYM Inglewood, Callf, 5000d | KRBC Abilene, Tex. 5000 KGUC Gunnison, Colo. 250 | KSAM Hunisville Tex. 250
KDON Salinas. Calif. 5000 | KDHN Dimmitt, Tex, KCMS Manitou Sprgs., Colo. 100 KVOZ Laredo, Tex. 250
KVRE Santa Rosa, Calif. 1000d | KWRD Henderson, Tex. 500d | KOLR Sterling, Colo. 230 | KZZN Littlefierd. Tex. 250
KDEY Bouldsr, Colo. 500d| KCNY San Marcos, Tex. 2504 WTOE T°"r'"“t‘°"- E"""'- 350 KPLT Paris, Tex. 250
KYSN Colo. Spres., Colo.  $000| KELA Centralia, Wash. st | AR Erdden S 530 | KGIKB Tyler, Tex. 250
WBAR Bartow, Fla. 1000d | KSEM Moses Lake, wash. 5000/ WIBS DeLand, e 230 | KVWC Vernon, Tex: 250
WZEP DeFuniak Springs, KAPS Mount Vernon, Wash. 500d | WMBM Aliami Beach, Fla. | KVOG Ogden, Utah 1000
Florida 1000d | WWHY Huntington, W.Va. 5000d WSRA Milten, Fla. 230 | WKVT Brattieboro, t. 1000
WMBR Jacksonvilie. Fla. 5000 WBZE Wheeling, W.Va. 500d | WP% gtarkea- .o - 2 | WIKE Newport, Vt, 1000
WDMF Buford, Ga. 1000d | WBKY West Bend, Wis.  (000d | WTTE Vero Beach, Fla 250 | WCVA Culpeper. Va. 1000
WROY Carmi, 11i. 1000d [ KTWO Casper, Wyo. 5000 | 2IB Winter faven, Fla. 250! WVEC Hamrgn, Va. 1000
WiXN Dixon, 111 1000d WMIM Cordele. Ga > J000 | WAYB Waynesboro, Va. 000
WRTL Rantoul, (Il 250d | 1480—202.6 IWMRE Monroe, Ga. 10004 | KBRO Bremerton, Wash. 1000
WKAM Goshen, Ind. 10004 = { WSF8 Quitman, Ga | KLOG Kelso, wash. 1000
WOCH North Vernon, Ind, 1000d] VOUS Argentia, Nfld. 250| W20 S;""d"““'“,aa-sa 500 | KENE Toppenish, Wash. 250
KSO Des Molnes. lowa 5000| WARI Abbeville, Afa. 1000 WSYL S¥lvania, Ga . 250 | KTEL walla Walla, Wash. 250
KCRB Chanute, Kans. 1000d | WBTS Bridgeport, Ala. 1000d KTOH Lihue l-i H 250 | WGKY Charleston, W. Va. 250
WRVIK Mt Vernon, Ky, 500d | WIXi Irondale, Ala. 5000d | 1o VD Caldweld Tiaho 1000 | WTCS Fairmont, W,Va. 1000d
WAIJL Baton Rouge, La. 5000| WABB Mobile. Ala. 5000 WKRO Cairo. 1 250 | WLOH Princeton, W.Va. 250
KBSF Springhill, La. 1000d | KHAT Phoenix, Ariz. 500 WDAN Danville, §1i 1000 | WGEZ Beloit. Wis. 1000d
WEMD Easton, Md. 500d| KGLU Safford, Ariz. 1000 | b A MV East St. touis, 1l. 500 | WLCX LaCrosse, Wis. 1000
WBET Brockton, Mass, 5000 KTHS Berryville. Ark 1000 1 L OPA (}ak Park, ().~ 1000 | WIGM Medford, wis. 1000
WEaN Big Rapids, Mich.  1000d) KWUN Goncord, Calif, 300 | WZOE Princeton: Ind 1000 | WOSH Oshkosh, Wis. 1000
WPON Pontiac, Mlch, 1000| KRED Eureka, Calif. 5000 | W BY Richmond. Ind. 1000 | KIML Giiette, Wyo. 250
KDMA Montevideo, Minn,  [000| KYOS Merced. Calif. 5000 Qe 000 -
i KWIZ Santa Ana, Calif 5000 WNDU South Bend, Ind. | KLME Laramie. Wyo. 500
WELZ Belzoni, Miss, 1000d | anta Ana, Latif. fington, lowa | 000
| KSEE Santa Maria, Calif. (000 KBUR Burlington, KRTR Thermopolis, Wyo. 250
KADY St. Charles, Mo, 5000d KPUB Pueblo Col;l " 1000d| WDBQ Dubugue, fowa 1000 KGOS Torrington, Wyo, 1000
KRNY Kearney, Nebr, 5000d | wSOGR Windsor, Conn. s00d | KBAB Indianola, lowa 1000
KENO Las Vegas, Nev. 1000| WAPG Arcadia. Fla. 1000d | KRIB Mason City, lowa 2501 1500—199.9
WOKO Albany, N.Y. 5000| WTHR Panama Beach, Fla. 500d| KKAN Phililpsburg, Kans, 250
WVOX New Rochefle. N.Y. 500d ! wXIV Windemere, Fla, 1000d | KTOP Topeka, Kans. 250 | KGMR Jacksonville, Ark. 1000d
WHEC Rochester. N.Y. 5000 WYZE Atlanta, Ga. 5000d | WFKY Frankfort, Ky. 1000d | KBLA Burbank, Calif. 10000
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Ke. Wave Length W.P. Ke. Wave Length W.P.
KXRX San Jose, Callf. 5000 WPTS Pittston, Pa. 1000d
WTOP Washingten, D.C. 50000] WPME Punxsutawney, Pa. 1000d
WKIZ Key West, Fla, 250 wADK Newport, R.1. 1000d
WSEM Donaldsonville, Ga. 1000d| WPHC Waverly, Tenn,
WTHN Thomaston, Ga. 1000d | KCUL Ft. Worth, Tex. 50000d
KUMU Honolulu, Hawall 1000| KGBC Galveston, Tex. 1000
WPMB Vandalia, I, wwww Richmond, Va,
WIBK Detroit, Mich. 10000 KBVU Bellevue, Wash. 1000
&ng'; SDt fal:"' MMinn. ?888?' WTKM Hartford, Wis. 500d
oniphan, Mo.
KPI: E:‘qane.i opreh moggg 1550—193.5
WMNT Manati, P.R.
WEAC Gaffney, S. C. 1000d | CBE Windsor, Ont. L)
KWFA Merkle, Tex. 250d WBHM Birmingham, Ala. 50000d
Txe ghmin T 28| WARY tein e ot
oblie, Ala.
KANI Wharton, Tex. 500 K';"EFXTF"':“"' Acrif‘f soggg:
JE— K resno, Calif,
1510—199.1 KKHI San Fran., Callf. 10000
CKOT Tillsonburg, Ont. 1000d | KDAB Arvada, Colo. 10000d
KALF Mesa, Ariz. 10000d | wRZ Coral Gables, Fla. 10000d
KASK Ontario, Calif, 1000| WORT New Smyrna Bch., Fla. 250
KIRV Fresno, Calif. 500 wyYOU Tampa, Fla. 10000d
KTIM San Rafael, Callf. 1000d | wSMA Smyrna, Ga. 10000d
KMOR Littleton, Colo. 1000 wilL Jacksonvills, Il 1000d
WNLC New London, Conn. 10000 wCTw New Castie, Ind. 250
w222 Boynten Beach, Fla, 1000d| KIWA Sheldon, lowa 5004
wWiNU Highland, [il, KEDD Dodge City, Kans. 1000d
WIRC Joliet, (iL 500d | WIRV Irvine, KY. 1000d
W KAI Macomb, L. 1000d | WMSK Morganfield, Ky. 250d
KIFG lowa Falls, lowa 500d | WLUX Baton Rouge, La. 5000d
WwWMEX Boston. Mass, 5000 | KOKA Shreveport, La, 10000
WICO Jlackson, Mich. 5000d | WSER Elkton, Md. 250d
WLKM Three Rivers, Mich. 500 WSHN Fremont, Mich. 1000d
KCCV Independence, Mo.  1000d | WIAQ Jacksen, Miss. 50000 |
KTTT Columbus, Nebr. s00d | WSAO Sanitobia, Miss, Skwd
WEAL Greensboro, N.C. (000d | KBLR Bolivar, Mo, 250
WBRW Brewster, N.Y. 1000d | KGMO Cape Girardeau, Mo, 5000d
WLAC Nashville. Tenn. 50000 | KKJ0O St. leseph, Mo. 5000
KCTX Childress, Tex. 250d | WCGR Canadaiqua, N.Y. 250
KMOO Mineola, Tex. WBAZ Kingston, N.Y. Suvod
KROB Robstown, Tex. 500d | WBVM Utica, N.Y. 1000
KSTY Stephenville, Tex. 250d | WPXY Greenvilie. N. G. S00d
SSh O e WA samoh KO LGS
au 5 : » N.G.
T |k it .
e 1 argo, N.D,
. . WDLR Delaware, Ohlo 500d
KGHT Hollister, Calif. KMAD Madill, Okla, 250
KACY Port Hueneme. Calif. 10000 | K REK Sapulpa, Okla, 500d
WVCF Apopka, Fla. WLOA Braddock, Pa, 1000d
WGNP Indian Rocks B:_l:ch.mmdlwnc Towanda, Pa. 500d
a. w Yauco, P.R. 250
wiXX Oakland Park, Fla. 1000d w‘B(g-c,E Bennetsville, S.C. 10004
WHOW Clinton, 11l 5000d | wYHB N. Augusta, S.C.  1000d
wWLUV Loves Park, lil. 500d | KCAN Canyon, Tex. 000
WSVL Shelbyville, ind. 1000 | K wWBC Navasota, Tex. 250d
KSIB Creston, lowa 1000d | w KYE Bristol, Tean. 100ud
WRSL Stanford, Ky. 500d | wYRL Bristol, Tenn. 1000d
KXKW Lafayette, La. 10000 | wPTN Cookeville, Tenn. 250d
wWVYOB Bel Alr, Md. WTPI Cookville, Tenn. 250d
W KIR Muskegon Hts., Mich, W KPT Kingspert, Tenn.  10000d
1000d | KCOM Comanche. Tex, 250d
WYNZ Ypsilanti, Mich. 250d | wKBA Vinton, Va. 1000d
KOLM Rochester, Mina, wBOF Virginia Beach, Va, 5000d
wDSL Mocksvilie. N. C. WXVA Charlestown, W.va. 500d
WYRP Ocean City, N. ). 1000d | x0QT Bellingham, Wash, 1000d
KMNF Albuguerque, N. Mex, 500d | KGAR Vancouver, Wash, 1000d
WKBW Buffalo, N.Y. 50000
gor, Ml LY. o) 1560192
ryan, Ohio
KOMA Okia. City, Okla. 50000 | CF 8BS Sc'm'=°°- Ont, fosod
KGON Oregon City, Oreg. 10000 WAGC Centre, Ala.

WEHE Wl Chesto e, |y, | KFHC Bakerels oatr. 10
WRAI Rio Piedras, P. R, 250 WBYS ga"mﬂ's'l"ﬁ l I%ggg
us KSwl Counc uffs, lowa
1530 196" KABI Abilene, Kan. 250d
WCTR Chestertown, Mo, 1530 wDXR Paducah, Ky. 1000
KCAT Pine Bluff, Ark 250d | KBEW Blue Earth, Minn. 250d
KFBK Sacramento, Calif. 50000 KQAYX Joplin, Mo, 250
WENG Englewpod, Fla, 1000 waXR New York, N.Y. 50000
KWLA Many, I,a. 1000d | WSDC Mocksville, N.C. 250d
WRPM Poplarville, Miss.  1000d | WGLD Chardon, Ohio 250d
WTHM Lapeer, Mich, 5000d | wTNS Coshocton, Ohio 1000d
WERX Wyoming, Mich. 500d [ wTOD Toledo, Ohio 5000d
KMAM Butler, Mo. 250 | KWCO Chickasha, Okla. 1000
WCKY Cincinnati, Ohio 50000 | wRSJ Bayamon, P.R. 5000
WMBT Shenandoah, Pa. 250d | wAGL Lancaster, S. C. 1 000d
KGTN Georgetown, Tex. 1000d | wLVN Nashville, Tenn. 10000d
KGBT Harlingen. Tex. 50000 | wBOL Boilvar, Tenn, 250d
KCLR Ralls. Tex. 1000d | KCAD Abilene, Tex. 500d
WQVA Quantico, Va. 250 KESR Hillstioro. Tex. gggd

IK L Port Lavaca, Tex. d
1540—195.0 KHOK Hoquiam, Wash,  1000d
ZNS Nassau, B.W.I, 10000 —_
CHFI Toronto, Ont. 50kwd 1570 191.1
KPOL Los Angeles, Calif, 50000 CHUB Nanaimo, B.C. 10000
wWSMI Litchfield. LIl 1000d | CKLM Montreal, Canada 10000d
WBNL Boonville, Ind. 250d| CFOR Orillia. Ont. 10040
WLOI LaPorte, Ind. 250d! WCRL Oneonta, Ala. 1000d
KXEL Waterloo, lowa 50000 WRWJ Selma, Ala. 5000d
KNEX McPherson. Kans. 250d| KBRI Brinkley, Ark. 250d
KLKG Parsons. I<ans. 250d | KBIT Fordyce, Ark. 250d
WDON Wheaton, Md. 1000 | KRSA Alisal, Calif.
WPTR Albany, N.Y, 50000| KCVR Lodi, Calif, 1000d
WIFM Elkin, N.C. 250d | KACE Riverside, Calif, 1000d
WBCO Bucyrus, Ohio 500d| KLOYV Loveland. Colo. 250d
WABQ Cleveland. Ohio 1000d | WTWB Auburndale, Fia. 5000d
WNIO Niles, Ohio wPAP Fernandina Beach.
wBTC Uhrichsville. Ohio Fiorlda 1000d
KWFS Eugene, Ore. 1000d | WO KC Okeechobve, Fia. 1000
W IMJ Philadeiphia, Pa.  50000d | WJOE Ward Ridge, Fia. 250

FEBRUARY. 1964

Ke. Wave Length W.P.
WMES Ashburn, Ga. 1000d
WGHC Clayton, Ga. 1000d
WEAD College Park, Ga, 1000d
WGSR Millen, Ga, 250d
wOKZ Alton, I, 1000d
WFRL Freeport, lll, 5000d
WBEE Harvey, Ill. 1000d
WTAY Robinson, L. 250d
WILO Frankfort, Ind. 250d
WAW K Kendalilville, Ind. 250d
WOWI New Albany, Ind. 1000d
KMCD Fairfield. lowa 250d
KIFJ Webster City, lowa 250d
KNDY Marysville, Kans, 250d
KWSK Pratt, Kans. 250d
WK KS Vanceburg, Ky, 250d
WABL Amite, La. 500d
KLLA Leesville, La, 1000
KMAR Winnsboro, La. 1000
wWAQE Towson, Md, 5000d
WPEP Taunton. Mass. 1000d
WMLO Beverly, Mass. 500d
WDEW Westheld, Mass. 1040d
WMRP Flint, Mich, 1000d
WFUR Grand Rapids,

Michigan 1000d
KUXL Golden Valiey, Minn. 500d
WONA Winona, Miss, 1000d
KLEX Lexington, Mo, 250d
WAFS Amsterdam, N.Y. 1000
WFLR Dundee, N.Y, 1000d
WBUZ Fredonia, N.Y. 250d
W APC Riverhead, N.Y. 1000d
WTLK Taylorsville, N.C. 500 |
WNCA Siier City, N.C. 1000d |
WCLW Mansfield, Ohio 1000
WPTwW Piqua, Ohio 250d
KTAT Frederick, Okla. 250d
KOLS Pryor, Okla. 1000d
KWAY Forest Grove, Oreg. 10u0d
KOHU Hermiston, Oreg. 1oood
wBDS Danville, Pa.
wBUX Doylestown, Pa. 1000d
wWQTw Latrobe, Pa. 1000d
WFGN Gaftney, S.C. 250d
wJES Johnston, S.C. 250
WwLSC Loris. S.C, 1006d |
WHLP Centerville, Tenn. 1000d
WCLE Cleveland, Tenn. 1000d
WTRB Ripley, Tenn. 1000d
KZOL Farwell, Tex, 250d
KVLG La Grange, Tex. 25ud
KTER Terrell, Tex. 250d

KWIC Salt Lake Clty, Utah 5000
WSWV Pennington Gap, Va. 1000d

WYTI) Rocky Mount, Va, 1000d

WEER Warrenton, W.Va. 5u0d

WAPL Appleton, Wis. 1000d

1580—189.2

CBJ Chicoutimi, Que. 10000 |
WEYY Talladega. Ala. 1000d |
KYND Tempe, Ariz. 10000d

KPCA Marked Tree, Ark. 250d
KFDF Van Buren, Ark. 1000d

KPON Anderson, Calif. 1000d
KWIP Merced, Calif. S500d
KDAY Santa Monlca, Cal. 50000d
KHUM Santa Rosa, Calif. 500d
KPIK Colorado Sprgs., Colo, 5000d
WWIL Ft. Lauderdale, Fia, 10000/
WVGT Mount Dora, Fla, 10004

WCCF Punta Gorda, Fla. 100ud

WwCLS Columbus, Ga. 1000d

WPFE Eastman, Ga. 500d

wLBA Gainesville. Ga. 5000d
WKIG Glenville, Ga. 1000d

WKKD Aurora, i, 250d

wDQN DuQuoin, 11I. 250d

WBBA Pittsfield, bl 250d

W KID Urbana. ill. 250d

wCNB Connersville, ind. 250d

WIVA South Bend, Ind. 1000d

WAMW Washington. Ind. 250d

KCHA Charies City, lowa 500d

KW NT Davenport, lowa 500d

KDSN Denison, lowa 500d

WAXU Georgetown, Ky. 10000d

WMTL Leitchfleld, Ky. 2504

WPKY Princeton, Ky. 250d

KLUY Haynesville. La. 250d |

KLOU Lake Charles, La. 1000
WPGC Bradbury Hgts., Md. 10000

wOWE Allegan, Mich. 250d
wiUD St. Johns, Mich. 1000d
KDOM Windom, Minn, 250d
WAMY Amory, Miss. 5000d
wLBS Centreville, Mlss. 250d
WESY Leland. Miss. 1000
WPMP Pascagoula-Moss

Point, Mississippl 1000d
KCGM Columbia, Mo, 250d
KESM Eldorado Springs, Mo, 250d

KNIM Maryville. Mo. 250d
WNJH Hammonton, N.J.
WCRY Washington, N.J.
KRZY Albugquerque, N.Mex. 1000d
WPAC Patchogue, N.Y. 10000d
WZIKY Albemarie, N.C. 250d

WKJK Granite Falls, N, C. 500d|

Ke, Wave Length w.P.
WPYB Benson. N.C. 500d
WV KO Columbus. Ohio 1000d
KLTR Blackwell, Okla. 1000d
WCOY Columbia, Pa. 500d
WEND Ebensburg, Pa. 1000d
WANB Waynesburg, Pa, 250d
WORG Orangeburg. S.C. 1000d
WYCL York, S.C. 250d
WSKT Colonlal Village, Tenn, 250d
w LIl Shelbyville. Tenn. 1000d
WSKT South Knoxville, Tenn. 250
KIKKAL Denver City, Tex. 250d
KGAF Gainesville, Tex. 250d
IKIRT Mission, Tex. 1000d
KTLU Rusk. Tex. 500d
KWED Seguin, Tex. 1000d
KBYP Shamrock, Tex. 250d
KBGO Waco, Tex, 1000
WILA Danville, Va. 1000d
wPUV Pulaski. Va, 5000d
WTTN Watertown, Wis. 1000d
1590—188.7
WATM Atmore, Ala, 5000d
WVNA Tuscumbia, Ala, 5000d
KPBA Pine Blufi, Ark. 1000d
KLIV San Jose, Calif. 5000
KUDU Ventura, Calif. 1000
KCIN Victorville, Calif. 500d
WBRY Waterbury, Conn. 5000
wOwYyY Clewiston, Fla. 500d
WILZ St. Petersburg Beach,

Florida §000d
WELE $S. Daytona Bch,,

Fla. 1000d

WALG Albany, Ga. 1000
WLFRA Lafayette, Ga. 5000d
WTGA Thomaston, Ga. 500d
WNMP Evanston, LIl 1000d
WALK Galesburg, 110, 5000d
WGEE Indianapolis, Ind.  5000d
WPCO Mt. Vernon, Ind, 500d
KWBG Boone, lowa 1000
KVGB Great Bend. Kans. 5000
WLBN Lebanon, Ky. 1000d
KEVL White Castle, La. 1000d
WETT Ocean City, mMd. 1000
wTvB Coldwater, Mish, 5000
WDOG Marine City, Mich. 1000d
WMIC St. Helen, Mich. 500d
KRAD E. Grand Forks,

Minn. 1000d
w0 KJ Jackson, Miss. 5000d
KDEX Dexter, Mo. 1000d
KPRS Kansas City, Mo. 1000d
KCLU Rolia, Mo. 1000d

{ WSMN Nashua, N.H. 5000
WERA Plainfield, N.J. 500d
WAUB Auburn, N.Y. 500d
WEHH Elmira Heights.
Horseheads, N.Y. 500d
WGGO Salamanca, N.Y. 50000
WwCSL, Cherryviile, N.C.
WVOE Chadburn, N.C. 1000
wWGTC Greenwille, N.C. 500
WNOS High Point, N.C. 1000d
WAKR Akron, Ohio 5000
WSRW Hillsboro. Ohio 500d
KHEN Henrvetta, Okla. 500d
KTIL Tillamook. Oreg. 1000
WwWZUm Carnegie, Pa. 1000d
WCBG Chambersburg, Pa. 5000d
WEEZ Chester, Pa. 1000
WXRF Guayama, P.R. §000
WYNG Warwick, R.I. 1000d
WABY Abbeville, S.C. 1000d
WACA Camden, S.C. 1000d
KCCR Pierre, S.Dak. 1000d
W IS0 Jonesboro, Tenn. 5000d
wDBL Springfield, Tenn, 1004d
KGAS Carthage. Tex. 1000d
KERC Eastland, Tex. 500d
KINT El Paso, Tex, 1000d
KYOK MHouston, Tex. 5000
KCBD Lubbock. Tex. 1000
KBUS Mexia, Tex, 500d
KTOD Sinton, Tex, 1000
wISZ Glen Burnie. Md. 500
WRGM Richmond, Va. 5000d
KLFF Mead, Wash, 1000d
KETO Seattle, Wash. 5000d
WIXK New Richmond. Wis. 5000d
WSWW Platteville, Wis. 5000
WTRW Two Rivers, Wis, 1000d
WAWA West Allis, Wis, 1000d
KCHY Cheyenne, WYo. 1300d
1600—187.5
CHVYC Niagara Falis, Ont, 10000
WEUP Huntsvlile, Ala. 5000d
WAPX Montgomery, Ala. 1000
KVID Cottonwood, ArlzZ 1000d
KXEW Tucson, Arlz. 1000
KGKO Benton. Ark. 1000d
KGST Fresno, Calif. 1000d
KwOw Pomona, Calif, 1000
KHER Santa Maria, Calif., 500d
KUBA Yuba City, Calif. 5000
KLAK Lakewcod, Cclo, 5000
WKEN Dover, Del. 500d
WKTX Atlantic Beach, Fla. 10004
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U. S. Television Stations by States

Territories and possessions follow states. Chan., channel number; asterisk (*) indicates educational station.

Ke. Wave Length W.P. Kc, Wave Length W.P. Kec. Wave Length W.P.
WIKWF Key West, Fla. 500 WHRV Ann Arhor, Mich, 1000 | WTTF Tiffin, Ohio 500d
WHEW Riviera Beach, Fla. IDDDI WTRU Muskegon, Mich, 5000 | KUSH Cushing, Okla. 1000d
WOKB winter Garden, Fla. 1000d| WKDL Clarksdale. Miss. 1000d | KASH Eugene, Oreg. 5000
WGKA Atlanta, Ga. 1000d | WFFF Columbia, Miss, 500d | KSTH St. Helens, Dreg, 1 000d
WNGA Nashville, Ga. 1000d] KATZ St, Louis, Mo, 5000 | WHOL Allentown. Pa, 500d
WCGO Chicago Hagts., 11l t000d | KTTN Trenton, Mo, 500d | WEZN Elizabethtown, Pa, 500d
WMCW_Harvard, (i1, 500d| KNCY Nebraska City, Nebr, 500d | WFIS Fountain Inn, s.C. 1004d
WBTO Linton, Ind. 300d | KRFS Superior, Nebr. 500d | WFNL No. Augusta, $.C, 500d
WARU Peru. Ind. 1000d | WMCR Onetda, N.Y. 1000d ( WHBT Harriman, Tenn. 5000d
IKLGA Afgona, {owa 5000d | WLNG Sag Harbor, N,Y, 500 | WKBJ Milan, Tenn, 1000d
KCRG Cedar Rapids, lowa 5000/ WXKW Troy, N.Y. 500d | KBBB Borger, Tex. 500d
KMDD Ft, Seott. Kans. 300d | WWRL Woodside, N.Y, 50000 | KBOR Brownsville., Tex. 1000
WSTL Eminence, Ky, 500d | wGIV Charlotte, N.C. 1000 ) KWEL Midland, Tex, 1000
KFNV Feérriday, La. 1000d | wipU Fayetteville. N.C.  1000d | KCFH Cuero. Tex. 500d
R Croan tleadow, La, 1000d | WFRC Reldsviile. N.C. 1000 | KMAE MeKinney, Tex. 1000d
\'f(IINX R:c:ci'llea'Md 1000| W KSK W_ Jefierson, N.C. 1000d  KOGT Orange, Tex. 1000
WBOS Brookline, Mass. 5000 KDAK Carrington, N.Dak.  500d | KBBC Centerville, Utah (000d
WTYM East Longmeadow' WAQ’ Ashtabula. Ohio 1000d | WHLL Wheellnn. W.Va. 5000d

Mass. 5000d ' WBLY Springfield, Ohio 1000d ' WCWC Ripon, Wis. 5000d

Locatlon C.L. Chan. Location C.L. Chan.{Lacation C.L. Chan.ll.ocaﬁon C.L. Chan.
S KFMB.TV 8 Atlanta WAGA-TV 5| Davenport WwWOC.-TV &
ALABAMA YD V5w KOGO-TV {0 WALI-TV {l | Des Moines KRNT-TV 8
Andalusia wDIQ *2| (Tijuana, Mex.) XETV 6| WSB-TV 2 KDPS-TV *§|
Birmingham WAPI.-TV 13| San Francisco KFOG-TV 44 WETV 30 WHO.TV 13
WBIQ *i0| KGO-TV 7| Augusta WIBF 6| Fort Dodge KQTvV 2i
WBRC-TV KPIX 5 WRDW.TV 12| Mason City KGLG-TV 3§
Deeatur wWMSL-TV 23 KQED *9) Columbus WRBL.-TV 3| Cttumwa KTV 3
Dothan WTVY 4 KRON-TV 4] WTVM 9 Sioux' City KTIV 4
Florence WOWL 15| KBAY.TV 8 Macon WMAZ-TV 13 KVTV 9
Huntsville v-mgg-}s L;?-san Jose BKYN¥¥I 11| Savannah wgex;x .g Waterloo KWWL.TV 7
WAFG- San Luis Dbispo KSBY . ' -
WHNT.TY :g,s:n Mateo KCSMTV 18l WTOCTV (1| KANSAS
Mobile C Santa Barbara KEY- omasyilie L8| Ensign cC &
WKRG-TV 5| Stockton KOVR 13| Waycross WEGS-TV *8 Ga:d'en City &E{D i
Montgomery wCOV-TV 20 Vista KICV.TV |2 Goodland KLOE-TV g
WSFA-TV 12 [ HAWAII Great Bend KCKT 2
Munford weiQ .7, COLORADO Hilo KHBGC.TV o Hays KAYS-TV 7
* Selma WSLA 8 o Sir ’ Ry “:- KHIK 13 gmcginson 0 KT¥H l;
na TV sburg KOAM-TV
ALASKA KRDO-TV 13| Honolulu e e 3] Saiina KSLN-TV 34
Denver KBTV 9 KONA 2| Topeka WIBW.TV (3
Anchorage KE';'('T‘EX o KOL:-TT: zl KHVH-TV 4| Wichita KAKE-TV 10
KOA- 1
Fairbanks KFAR.TV 2 KRMA-TV +g| Walluku 'I((T\tkj ? KARD-TV 3
KTVF 1| KTVR 2| VI-TV 12 KENTUCKY
Juneau KINY-TV 8 KCTO 2 KMvi. ) :
| Durange KIFL GI IDAHO Lexington WLvalipT, 2;
ARIZONA | trand Junction KREX-TYV 5 Louisvill WAVE.-TV -3
Montrose KREY-TV 10| Boise KBOI.Tv 2| Louisville L
Douplas KCDA 3 Pueblo KCSI-TV 5| KTVB 7 WFPK-TV *|5
Phoenix KOOL-TY 12| sterling, Coto. KTVS 3| (daho Falls KID-TV 3 M et M
KIFI-
WEeTY 3 CONNECTICUT Lewiston KLEW-Ty 3| Paducah WPSD.TV 6
Anchs 8 Nampa KCIX-TV 6 LOUISIANA
KTAR-TV 12| griggeport WICC-TV 43 Twin Falls KMVT 11|
Tueson KGUN-TV 9 WEDH *24 Alexandria KALB-TV 5
KV Ga Ty 3| Hartford 0 LA ILLINOIS | Baton Rouge WAFBTV 3
A . < . WBRZ
KUAT *6 [Ney Britain WHNB.TV 30 Carbondale WEILIY - KATC 3
KA N WAy B chemel dSHO o tatwae, Ty
aterbury - : i Lake Charles KPLC.-
ARKANSAS Chidago weaay F KTAG-TV 25
El Dorado KTVE 10 DELAWARE wWCIV 26 Monroe KNOKELFE’ 'Ig
Ft. Smith KFSA-TY 5 Wiimington WHYY-TV *12 WGEN-TV 9, New Orieans WDSU-TV &
Hot Springs KFOY.TV 9| WNBQ - 5| WVUE 13
Little Rock KA“K'%'gx “‘I DIST. OF COLUMBIA "&TSL‘Q ",", WWL-T\é 4
f WYES °8
KATV 7| Washing WETA.TV *26| Danville wICD 24 | |
Texarkana KCMC.Tv g| " eninakon WMAL.Ty 7| Deeatur wel TP 17/ Shreveport KTesTv '3
WOOK-TV |4 &
CALIFORNIA WHCTY e weEGTY o MAINE
Skl coaxcry 2 Wit 3 A R
§E$D:Tv 17 Quincy WGEM-TV 10 WLBZ-TV 2
Chlco KHSL-TV 12 FLORIDA Rockford WREX-TV 13| Orono WMEB-TY *j2
El Centro XEM-TV 3| paytona Beach WESH-TV 2 WTVO 39| Peland Spring WMJSVI{I'?‘G g
KECC XY 9| Fort Pierce-Vero Beach WTVI 18| Ruck lsland HHELRE | Portman M
KX0 7! Fort Myers WINK.TY 11| pRninafle T ek WAGM.TV '8
Eureka KIEM-TV 3| g.inesville WUFT °5/ Urbana WiILL- i resque [sle -
K¥1Q-TV 6| jacksonville WFGA.TV 12| WMEM-TV 0
Fresno KFRE-TV 30 WICT 7 INDIANA MARYLAND
AL 1o WIXT 4| Blogmington WTTV 4
KIEQ 47 miami WCKT Elkhart WSJV-TV 28| Baltimore WIZ.TV 13
il WLBW-TV 10/ Evansville WFIE-TV 14 WEBAL-TV 1|
Hanford KDAS-TVY 21 WTHS-TV *2| WEHT 50 WMAR-TV 2
Los Angeles KAB'&-:&\; |:?1 WTV) 4 wTvw 7 | Salisbury WBOC-TV 16
KHJ.Ty 9 Orlando WDBO-TV 6 Ft. Wayne e L MASSACHUSETTS
KIIX 22 WFTV 9| WK\J”P-TA 2|1Ad FCHE i
KMEX-TV 34| Palm Beach WPTV 5/ | ndianapolis WFBM-TV & Boft';'; wBZ-TV 4
KNXT 2| Panama Clty WIDM-TY 7 WLWI |3| WGBH.TV *2
KNBC 4/ pensacola WEAR-TV 3 WISH-TV 8 WHDH-TV 5
A KTLA 5|8t Petersburp WSUN-TV 38| Lafayette WFAM-TV 18| WNAC.TV 7
B r:(TTleY 1 Tallahassee WFSU-TV (1| Marion wa.gcTATFv 3:) g.reiennenlf WyLRLD 32
FLA-TV 5| Munele - pringfeld WHYN. 0
Redding KviP-Ty 7| Tamea Rl il Soash Ben WNDU-TV 6| WWLP 22
Sacramento CI!‘(:(TT‘(, lg WIVT 13 Hadi V:VSTELT'T& 22 | worcester WWOR-TV 14
KCRA- W. Palm Beach WEAT.TV (2] Terre Haute s
KVYUE 40, " MICHIGAN
KVIE °*6 GEORGIA IOWA Allen Park 20
Salinas KSBW-TV 8 Ames wWOl-TV 5| Bay City WNEM.TV 5
San Bernardino KCHU-Tv 18! Albany WALB-TV 10 Cedar Raplds KCRG-TV ! Cadillae WWTV 9
KVCR-TV *24 | Athens wWGTV °*3| WMT.TV 2| WWUP-TV 10
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Location C.L. Chan. | Location Cc.L. Chan.
Cheboygan WTOM.TV 4! Carlsbad KAVE.TV &
Detroit WIBK-TV 2| Clovis KVYER-TV 12
WTVS *56  Roswell KSwWS.-Tvy 8
WwJ].TV 4| Santa Fe KVSF-Tvy 2
windsor, Ont.) Wy
(Windsor, Ont. g
Flint WIRT 12 NEw YORK
Grand Raplds wO0D-TV 8| Albany WTEN 10
WwZZIM.TV 13 WAST i3
Kalamazoo WKZ0-TV 3 WTRI 35
Lansing wiliM.TV 6 WCDA 4
Marquette WLUC-TY &) Binghamton WINR-TV 40
Mount Pleasant WCMU.TV |14 WNBF-TVY 12
Onondaga WILX.-TV/;WMSB 0 Buffaloe WBEN-TV 4
Saginaw WKNX-TVY 57 WNED-TV *i7
Traverse Clty WPBN-TV 7 WGR.TV 2|
MINNESO Carth ey v 7
! Carthage r
TA Eimira WSYE.TVY I8
Alexandrla KCMT 7| New York WABC-TV ﬂ
Austin KMMT 6 WUHF-TV
Duluth KDAL-TVY 3§ WNEW-TY 5
WDSM.TY 6 WCBS-TV 2
Mankato KEYC-TY 12| WOR-TV 9
Minneapolis KMSP 9| WwWPIX 1§
WCCO-TV 4/ WNBC-TV 4
g GRSV U b
ochester - ' Plattsbur WPTZ-TV 6
St. Paul KSTP-TV 5 Rochester' WHEC-TV lDl
KTCA-TV '2| “;‘OBIBR-'_TI_VV 13
c- 5
MISSISSIPPE |y WVET.TV |Gul
Columbus WCBI-TV 4| g5 =neccndy '
Greenwood WABG-TY Gl Syracuse WHE“I‘H,;;\é g
Jackson wﬂ‘a¥ Igl WSYR-TV 3|
ke L B ey A
eridi -
. wcoc.Tv so| NORTH CAROLINA
Tupelo WTWY 9 asheville v\;lﬂgg-}¥ (lig
MISSOURI g:anlelnﬂlll wur:vc-w ';
Cape Glirardeau KFVS-Tv 2} Lhariotie
Columbla KOMU-TV 8 wsov?iw 49
Hannibal KHQA-TY 7|, STVD 2
Jefierson City KRCG-TY 13| Durham o0 1
Joplin KODE-TY 12} 3 Uty 36
Kansas Clty KCMQ-TY 5| Greensboro WFMY-TV 2
KCSD-TV *19 Greenville WNCT 9
KMBC.TY o Raleigh WRAL-TV 5|
WDAF-TV 4 Washington WITN 7|
#lrksvlge Pmm\m |§ Wilmington ww:g; g
i KEQB-TY 12| Winston-Salem WSIS-TV 12
St. Louls KETC *9
KMKOS)I()-T'.‘{' g NORTH DAKOTA
KTVI 2| Bismarck KXMB-TV {2
KPLR-TV 1l KFYR-TV 5
Sedalla KMOS-TV 6 DickInson KDIX.TY 2|
Springfield KTTS.TV 10| Fardo WDAY-TV 6
KYTV 8 KXGO.TY 1)
ee 1
K
MONTANA Grand Forks KNOX-TY 10
Billings KODK-TY 2! Minot KXMC-TV 13
KGHL-TY 8 KMOT (0
Butte KXLF.TVY 4| Pembina KCND-TV 12
Glendive KXGN-TY 5! Yalley City KXiB.TV 4
Great Falls KFBBR-'W g wWilliston KUMVY.TVY 8
K
Helena KBLL.TVY 12
£ Jinnalt KULR - 3| Akron OHISAKR TV 49
oL KMSO-TV 13| Cincinnats wortCET 48
NEBRASKA WKRC.TV nl
Grand 1sland KGIN-TVY 11 wiw.T 5
Hastings KHAS-TY S WCIN-TY 54|
Hay Springs KDUH-TY 4! Cleveland KYyw-TY 3
Hayes Center KHPL.-TVY 6 WEWS 5
Kearney KHOL-TV i3 wWiw.TV 8|
Lincoln KOLN-TY |o| Columbus WBNS.TY 10
KUON-TY *iI2 WLW-C 4|
McCook KOMC 8| WOSU-TV *34
Nerth Platte KNOP 2 WTVN-TY 6
Omaha KMTY 3| Dayton WHIO-TY 7
KETVY 7! wiw-D 2
wWOow-TVY 6 Iﬁlma v WII\J’A-g'\__{ gg‘
Scottsbl STF 10 ewar 3
N O G L, veTy )
teubenville -
NEVADA Totedo WSPD-TV 13|
Henderson KORK-TV 2l W.GTE-TY *3C
Las Vegas KLAS-TY WTOL-TV )
KSHO-TV 13| Youngstown WFMI-TV 2l
Renc KCRL ! WKBN-TV 27
KOLO-TY WKST-TVY 33
Zanesville WHIZ-TY 18
| RE
Dur?:nw HAM':VSE'I::I TV *Il OKLAHOMA
. Ada KTEN 10
Manchester WMUR-TY 9 ercllmorl mcg’w l25
nid -
N R v o] B oty <¥EeIY 2
N WNDT- *13 ahoma y
ewark T-TV KOK':C\;"I.}\“I 2%
NEW MEXICO vy
Albuquerque KGGM-TY 13| Tulsa KOTY 6
KNME-TV *5 KOED-TY *il
KOAT.-TY 7 KTUL.TY 8
KOB-TY 4 KV00-TY 2
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Location C.L. Chon. |Location C.L. Chan.
Ciudad Juarez. Mex.)
OREGON ( e XEJTV 5
Coos Bay KCBY-TY |1 ] Ft. Worth KTVT |
Corvallls KDAC-TVY *7 WBAP-TY &
Eugens KVAL-TV 13| Harlingen KGBT-TVY 4
KEZI.TY 9| Houston KPRC-TV 2
Klamath KOTI 2 KHOU-TV I
Maedford KBES-TV & KTRK-TV I3
KMED.TV 10 KUHKT *8
Portland KGw-TV 8| Larede KGNS-TVY 8
KOAP-TV *10 | Lubbock KCBD-TV 11
KATU-TV 21 KDUB-TV 13
KOIN.TVY 6| Lufkin HKTRE-TV 9
KPTY 12| Midiand KMID.TV 2
Roseburs KPIC 4 KDCD-TV I8
Bﬂgnahans KVOKSh:\-Tv g
essa K -TV
PENNSYLVANIA Port Arthur- Beaumont
Altoona WFBG-TV 10 PAC-TY 4
Eris WICU 12 | Richardson KRET-TV *23
WSEE-TV 35| San, Angslo KCTY 8
Harrisburg WHP-TV 2| | KACB-TV 3
WTPA 27| San Antonio KUAL-TVY 41)
Johnstoewn WARD-TVY 56 l KENS.TV 5
WJIAC-TV 6 KLRN *9
Lancaster wWGAL-TY 8 KOND-TV 12
Lancaster-Lebanon WLYH.TV 5 WOAI. TV 4
Lockhaven WBPZ.TV 32‘ Sweetwater KPAR-TV 12
New Castle WHKST-TV 33| Temple KCEN-TV &
Philadeiphla WCAU-TY 10| Texarkana KTAL-TV 6
WFIL-TY 6| Tyler KLTY 7
WUHY.TV 35! Waco KwTX-TvY 10
WPCA-TY 17| Weslaco KRGY-TV 8
WRCV-TV 3 | Wichita Falls KFDX-TV 3
Pittsburgh KDKA-TV 2 KSYD.-TV 6
Wit i
e waiSRE 8 'S
eranton - 2
wDAL-TY 22 | 289" e
Wilkes-Barre WBRE-TY 2B | provo KBYU-TV |1
York WSBA-TV 43 | gg)t Lake Clty (KSLTY 8
RHODE ISLAND I KUED *7
Providence \vfj’?}g-.{’g 10 KUTV 2
- 12
VERMONT
SOUTH CAROLINA Burlington WCAX-TV 8
Anderson WAIM-TY 40
Charleston WCSC-TV 5 VIRGINIA
WUSN-TV 2|
wiTyY 7| Bristol wCyB-Tv §
Clemson WSBF-FM *gg.1 | Hampten WVYEC-TY 13
Columbia WIS.TV 10 | Harrisonburg WSVA-TY 3
WCCA-TY 25| Lynchburp WLVA-TV I3
WNOK.TY 67 | Norfulk WHRO-TV 15
Flaorence wWBTW 8 WTAR-TY 3
Greenville WFBC-TY 4 Petersbur WXEX.-TVY 8
WNTVY 29 Portsmout WAVYY.TY 10
Spartanburg WSPA.TY 7| Richmend WRYA-TY 12
e oSty
oanoke .
SOUTH DAKOTA A
Desdusod oS Iv §
eadwoo Y
i R i
tche 1 ;
Rapid City KOTA-TV 3/ Pateg ™" LRI
KRSD-TV 7| Pulman KWSC-TV *10
Reliance KPLO.TV 6/ Richiand KNDD-TV 25
Sioux Falls KELO.TV 11| geattle KCTS-TV *9
KS00-TY 13 KING-TVY 5
VQI‘ITI“'DI'I KUSD-TV 2 KK(;:%.-%VV z
TENNESSEE Spokane KHQ-TV 6
Chattancoga WDEF-TV 12| K- g
w“&"f}% 3 Tacoma KTNT-TY .II
Jackson WOXI-TV 7 K
Johnson City WIHL-TY (I KTVYW 13
Knoxville WATE.TV 6| yo1i KIMA-TY 29
WBIR-TV 10 - -
Memphis wua?(ﬂg RE KYVE ®47
wMCT 5 WEST VIRGINIA
WREC-TY 3
Nashville WDCN-TY *2/| Bluefield WHIS-TY 8
WLAC-TVY 5| Charleston WCHS-TY 8
WSIX-TVY 8/ Clarksburg wBoY.TvV 12
wSsM.Ty 4| Fairment WIPB-TY &
Huntington WHTN-TV 13
TEXAS , WSAZ-TV 3
cnecqy of S WOALIY 4
Alplne KULF-TV 12 | W heell WTRF TV 7
Amarillo &E%W 12. Lo b
pas TBE.V'I'” ; WISCONSIN
SR I|((VET-T¥ 24| Eau Claire WEAU.-TY 13
Beaumont KFOM.TY 6| Green Bay WBAY-TV 2
Big Spring KEDY-TY 4 WFRY 5
Bryan KBTX-TY 3 WLUK-TY 11
Corpus Christt KRLSZ_'ll_"y g Hurley WAEO-TY 12
La Crosse WKBT 8
Dyt KBLED-IY .13 Madison WHA.TV *2|
‘e AR WROW.TY 2
aso . 3
KROD-TY 4 WMTY 383
KTSM-TY 9| Marinette WMBY.TV I}
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WH ITE!S Locatlon C.L. Chan.|Locatlon C.L. Chan.
Milwaukes \cvlﬁrhigs l% PUERTO RICO

RADIO bt +a0| Aquadilia WOLE.TV (2
WTMI-TV 4[089“35 WKBMOTV H

WXiX I8 Mayapuez WORA-TV 8

Wausav wsaAU.TV 7| WIPM.TV "3
LOG | Ponce WRIK.TV 7|
WYOMING WSUR-TV 90
| Casper KTWO.TV 2| San Juan WAPA.TV 4|

Cheyenne KFBC-TVY 5| WIPR-TV 6

Riverton KWRB-TV (0 WKAQ.TV 2

Canadian Television Stations by Location

Locatlon C.L. Chan.| Locaotlon L.L. Chan.| Location C.L. Chan. | Location C.L. Chan.
Vernon CHBC.TV.3 7| Sydney CICB-TV 4
. i AI‘BERCTJALH Tuad SII Victoria CHEK-.TV 6| Yarmouth CBHT-3 11 OUEBEC
urmls -TV. Carleton CHAU.TV §
Calgary GHCT.TV 2 LABRADOR ONTARIO l CIAQTV I 80
- G B CFLA-TV 8 . -
Drumheller CFCN-TV.l g| %% P& Bukes CKaRTV 11| Glermont CFCV-TV-1 75
gRXIIY & MANITOBA Elk Lake CFCL.Ty.-2 2| Esteourt el A
Cethoridas GHIH:TV 7| Baldy Mountaln  €KOS-TV-! 8| Eifiof ‘Lake CKSO.TV-1 | iine, West  CFGW TVt .8
Lioydminster CHSA-Ty 2| Branden CRXTY 3| Hamilton CHGH-TV 3| matane CKBL-TV 9
Medicine Hap CHAT.Ty g| Winnined CBWFT 4| 20uskasing CFCL-TV.1 3| Montreal CBFT 2
Plvot CHAT.TV 4 CIAY-TY 7| ui; CFCF-TV 12
Choa'Tv s Tt e CFtmTy 1o
BUGATE- 3 10 NEW BRUNSWICK London CFPL.TV I°| New Carliisle CHACUBH‘#E g
Campbellton CRCD-TV 7| North Ba CKGN-TV (0 CAL 2
BRITISH COLUMBIA Moncton CKSEAF¥ If Ottawa d C%gs; 2,0““‘: gi%”:;b{ g
Asheroft CFCR-TV.2 10 { Rimouski CJBR-TV 3
Burnaby CHAN.TV g/ Saint John CHSJ.-TV 4] CIOH-TV (3| Riviers du-Loup CKRT.TV 7
Crescent Valley CHMS-TV 5| Upsalauitch Lake CKAM 2 Sarrby S'?und CIE\L%-V\_I'_-J Ié Rouyn CKRN.TV 4
Dawson Creek CIDC-TV 5 embroke . Sherbrooke CHLT-TV ?
Enderby CHBC-TV-8 5} NEWFOUNDLAND Peterborough CCF',‘E"‘T‘,’ 'Z| Three_Rivers CKTM-TV 3
KamlOODS Cch'¥¥ ; e;g::rhgrook cjggixrv Ig g:;}tASr:hurMarie KC?I-CTYT-V 2
- e. -
et cucéip%w.n 72 CHEK-TV  6( Sioux Lookout CHSL-TV 9| SASKATCHEWAN
CABC.Tv.4| Grand Fa.lls CICN-TV 4| Sturgeon Falls CBFST 7 Carlylo Lake CKDS-TV.2 7
Keremeos CHBC.TV.9 5/ St John's CION-TV 6 Sudbury CKSU-Tg 3| East End CIFB-TV 2
Lumby CHBC.TV.4 5| Stephenville CFSN-TV 8| Timmins CFCL-T g Moose Jaw CHAB.TV 4
Nelson CBUAT.TV.7 §| NOVA SCOTIA lokduE crTOBLT 8! Nipawin CKBI.TV.4 2
Oliver CHBC.Tv-3 8 L | e LW-Tv o/ Prince Albert CKBI.TV.) 2
Peachland CHBC-TV-10 5! Antigonish CFXU.TV 9 Wingham CKNX-TV g Regina CKCK-TV 2
Penhetgn CEIB&-}T_}{\-} Ig Halifax CJCSBTHVT % 0 Saskatoon CFQC.TV 8
Prince George KPG. 2 i
Saddle Mountain CHHC.Tv.l 4 Inverness CICB-TV-I § PRINCE EDWARD Swift Current CFJB-TV 5
Salmon Arm CHBC-TV.6 5/ Liverpool CBHT-| 12 ISLAND Val marie CJFB 2
Trail CBUAT (|| New Glasgow CFCY-Tv.l 7! | Wanganui CKBI.TV.2 7
Vancouver CBUT 2| Shelburne CBHT-2 8| Charlottetown CFCY-TV 13| Yorkton CKOS-TV 7

World-Wide Short-Wave Stations

The World-Wide Short Wave Stations sec-
tion of White’s Radio Log is, as its name
implies, a Jog, that lists stations actually
monitored by listeners in the United States,
Canada and overseas. It is nor intended to be
a listing of all shortwave transmitters li-
censed as such listings contain numerous in-
active transmitters, and low powered stations
which are rarely heard by DX’ers. The sta-
tions listed here, therefore, are those most
often reported and consistently heard during
the past few months. Many have been
monitored by DX CENTRAL the official
RaDIO-TV EXPERIMENTER monitoring post
in New York City.

Because of the fact that this log represents
actual monitoring reports rather than data
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taken from published program schedules re-
ceived from the stations, you may find that
frequencies (and operating times) given here
differ from official listings. This is because
foreign short-wave stations frequently oper-
ate several kilocycles away from their as-
signed (and announced) frequencies. In ad-
dition, the schedules of these stations are
often changed and the changes are not pub-
lished in the schedules until many months
later. We feel that the type of log which
White’s Radio Log is presenting represents
a very realistic picture of the current status
of short-wave broadcasting, and is something
which cannot be obtained from any other
SOUrces.

Let us know. Although you will be able

RADIO-TV EXPERIMENTER



to hear a great majority of the stations listed
here, keep in mind that there will undoubt-
edly be a number of stations which cannot be
heard at your location—just as there will be
many stations which you will here which are
not in our listing for this issue. We invite you
to submit your short-wave broadcast station
loggings for inclusion in forthcoming issues.
Please be sure to include the following infor-
mation on each station reported to us: ap-
proximate frequency, call sign and/or sta-
tion name, city and country, time heard.
Send this information to: DX CENTRAL,
White's Radio Log, c/o Rapio-TV EXPERI-
MENTER, 505 Park Avenue, New York, N.Y.
10022, US.A.

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.

It should be noted that most short-wave
broadcasting stations operate within 9 spe-
cific frequgncy bands, established by inter-
national agreement. Each of these bands has
a number, corresponding to the average
wavelength of the frequencies within the
band. The 9 bands are as follows:

60-meter band= 4750 kc to 5060 kc

49-meter band= 5950 kc to 6200 k¢

41-meter band= 7100 kc to 7300 kc
31-meter band= 9500 kc to 9775 ke
25-meter band=11700 kc to 11975 kc
19-meter band=15100 kc to 15450 ke
16-meter band=17700 kc to 17900 kc
13-meter band=21450 kc to 21750 kc
11-meter band=25600 kc to 26100 ke

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.

Location Name Call Ke. EST
EUROPE

ALBANIA

Tirana R. Tirana — 9677 1630
ANDORRA

Andorra R. Andorra _ 5995 1000
AUSTRIA

Vienna R. Austria - 15240 0600
Vienna R. Austria 17765 1430
Vienna R. Austria 17805 1430
BELGIUM

Brussels Belg. R. & TV ORU 9720 1615
Brussels Belg. R. & TV QRrRU 9730 1330
Brussels Belg. R. & TV ORU 11720 1950
Brussels Belg. R. & TV ORrY 11850 1330
Brussels Belg. R. & TV ORU 17860 1330
BULGARIA

Sofia R. Sofia — 6070 1630
Sofia R. Sofia —_ 9560 1400
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As a general rule, the following bands are
“hot for DX” during the times and periods
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.

19-meter band=Days all year, and
Summer nights.

16-meter band=Days, all year, and
Summer nights.

13-meter band=Days, all year.

| I-meter band=Days, all year.

Time to listen. The times shown in the
Short-Wave Section of White’s Radio Log
reflect only the fact that the stations hap-
pened to be monitored in one part of the
world at a particular time. Since the sched-
ules of these stations probably span several
hour’s time, you should check a station’s fre-
quency several times over a two or three
hour period if it is not heard at your location
at the time it is listed here. Stations will prob-
ably be heard on additional frequencies not
listed here (Radio Moscow, for example,
operates on about 150 different frequencies).

All times shown here are in the 24-hour
EST clock system. For example, 0800 is 8:00
A.M. EST, 1200 is noon EST, 1800 is 6:00
P.M. EST, and so on. For conversion to
other time zones, subtract 1 hour for CST
(0800 EST is 7:00 A.M. CST), 2 hours for
MST, 3 hours for PST.

The following abbreviations are used in
W hite's Radio Log: BC—Broadcasting Com-
pany, Corporation, or System; E—Emissora;
R—Radio or Radiodiffusion; V—Voice or
Voz.

Good DX! (And don’t forget to report
your loggings to DX CENTRAL.)

Location Name Call Ke. EST
CZECHOSLOVAKIA

Prague R. Prague OLR3A 9550 2230
Prague R. Prague - 11990 2240
DENMARK

Copenhagen V. of Denmark OZF5 9520 2110
Copenhagen V. of Denmark OZF7 15165 1000
FINLAND

Helsinki Finnish BC OIX4~ 15190 1105
FRANCE

Paris Paris Yous Parle —_ 5955 1430
Paris Paris Vous Parle —_ 6145 0700
Paris Paris Vous Parle — 7160 14630
Paris Paris Yous Parle —_ 7240 0030
Paris Paris Yous Parle — 7280 2300
Paris Paris Yous Parle —_ 9560 2300
Paris Paris Vous Parle —_ 9585 0100
Paris Paris Yous Parle — 9755 2125
Paris Paris Vous Parle - 11845 2125
Parisg Paris Vous Parle 11920 2128
Paris Paris Vous Parle — 15130 0200
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Location Name Ceall Ke. EST
WHITE'S swepen
Stockholm R. Sweden — 11805 2230
Stockholm R. Sweden — 17840 2348
RADIO LOG i DK Sy B
erne wiss
Berne Swiss BC HER3 6165 2330
Berne Swiss BC HER4 9535 2033
SO
erne wiss
Location Name Call Kc. EST  Berne Swiss BC HEI8 17795 1030
U.S.S.R.
Paris Paris Vous Parle - 15160 1329 Alma-Ata R. Alma-Ata — 10530 0920
Paris ’ Paris Vous Parle — 17850 1230 Kiev R. Kiev — 2665 1715
GERMANY (EAST Kiev R. Kiev — 11790 0000
|?erlin R Berlin Int'l, — 11920 2115 magadan E MOSCOW = gzgg |3g0
eipzig R. Golos — 10896 1000 oscow . Moscow — 1750
Potsdam R. Wolge —_ 11990 0700 Moscow R. Moscow — 9860 1725
Potsdam R. Wolga =" 15260 0708 Moscow R. Moscow — 11730 1830
Potsdam R. Waolga — 15280 0710 Moscow R. Moscow — 11735 2015
GERMANY (WEST) Yerevan R. Yerevan —_ 11850 1430
Cologne Deutsche Welle DMQ6 4100 1940  YATICAN
Cologne Deutsche Welle DMOQ4 6145 0530  Vatican City Vatican R. — 7250 1950
Cologne Deutsche Welle ~ DMQ9 9545 2040  Vatican City Vatican R. — 9645 1700
Cologne Deutsche Welle ~ DMQ9 9505 1444  Vatican City Vatican R. — 11730 1900
Cologne Deutsche Welle DMQI5 15275 1205  Vatican City Vatican R. - 11930 0430
Lampertheim R. Liberty — 7220 0600 Vatican City Vatican R. —_ 15120 0440
Munich V. of America — 5975 1550 YUGOSLAVIA
ERE’AT BRITAIN & B Bdlgrade R. Belgrade - 15240 1030
ondon BB M 3953 1900
tongon Egg gRK 7185 2250 FR'C
ondon RJ 7325 2245 A A
London BBC GSC 9580 2030
London BBC GRH 9825 2230 CAMEROON
tongon %gg ggo 11750 1700 Yaounde R. Yaounde — 5050 0630
ondon F 15140 1725 e}
London BBC GSO 15180 1245 fi?ﬁdv;ﬁf"”““cn. Kamina - 3520 0100
London BBC GWR 15300 1630
= CONGO (FRENCH-AFRICAN)
London BBC 15400 1703 :
_ Brazzaville R. Congo — 3364 2330
London BBC 17705 1436 :
o Brazzaville R. Congo —_ 4843 2335
London BBC 17990 1430
GREECE Brazzaville R. Congo — 11725 0015
Thesaloniki R. Thesaloniki = 9700 o715 Sroavile 5 82:33 — oo 1358
RS ARY ETHIOPIA
Budapest R. Budapest = 7220 1990 addis Ababa R.V.of Gospel ~ ETLF 15410 0830
Budapest R. Budapest —_ 9833 1914
Budapest R. Budapest - 19to 1915 EGYPT (U.AR.)
IRELAND Cairo U.AR.BC - 9493 1430
Baile Ath R. Oglaigh N Cairo U.A.R. BC — 9635 1530
Bile Atha - Qglaigh Na Cairo U.AR. BC = 9780 2050
Cliath H-Eireann - 17544 1155 Cairo U.A.R. BC - 1915 1445
ITALY
GHANA
Rome RAI 9575 2200
B e RAI - 15400 0905 Accra Ghana BC - 4915 1745
Rome RAI 17800 0913  Accre o =] 5 - i B -
A — 4
LUXEMBOQURG Azz:g Gh:gg BC — 11800 :gsg
Villa Louvigny R. Luxembourg — 5090 1330 Accra Ghana BC P 15220 0900
MONACO Accra Ghana BC — 15285 {503
Monte Carlo Trans World R. = 7255 0130  Accra Ghans BC ~— 17910 0945
Monte Carlo Trans World R. 9633 1025 GUINEA REPUBLIC
NETHERLANDS Conakry V. of Revolution — 9650 (745
Hilversum R. Netherlands — 5985 2100 v
Hilversum R. Netherlands — 6020 1430 L\Sg:anCOAST R. Abidjan — 11820 1330
Hilversum R. Netherlands — 4085 1430
Hilversum R. Netherlands ~ — 9525 0200  LIBERIA
Hilversum R. Netherlands — 9550 0945 Monrovia - ELBC 3255 0100
2 d — Monrovia — ELBC 4090 0745
Hilversum R. Netherlands 11730 0202 U .
Bl e R. Netherland - 5425 1100 Monrovia R. Village ELWA 11975 0245
e ands | ! !
Hilversum R. Netherlands - 15445 0500  Monrovia R. Village ELWA 15155 1400
Hilversum R. Netherlands — 17775 1104 MAURITIUS
Hilversum R. Netherlands —_ 17810 0900 Forest Side Mauritius BC -— 9710 2300
NORWAY MOROCCO
Oslo R. Norway LK 6130 0000  papet Moroccan BC - 11735 1745
Oslo R. Norway LLG 9510 0008
Oslo R. Norway LLK 11850 2030 MOZAMBIQUE
Oslo R. Norway LLM 15175 1235 tourenco marq“es E 8"&; — 3832 2230
ourenco Margques R. Clu - 845 0000
POLAND Lourenco Marques R. Club =, 5050 2230
Warsaw R. Warsaw - 7125 1700
T R W . 7925 1700 Lourenco Marques R. Club — 6115 2330
B e R Wareaw = 9540 |23p  Lourenco Margues R.Club CR7BR 7210 2330
| g oA Lourenco Marques R. Club CRIAA 7250 0000
uE WA - e mmmimar SME
M ardaw B s % = 11840 1704 Lourenco Marques R. Club — 11835 0100
Warsaw R. Warsaw - 15120 1726 EIGERIA (FEDERATI\IIPN)_ e st bolko
PORTUGAL nugu lgerian -
Lisbon Lisbon Calling  — 6025 2100  !badan Nigerian BC = 6185 0035
Lisbon Lisbon Calling — 6185 2245 RHODESIA & NYASALAND
Lisben Lisbon Calling — 15380 0915 Lusaka Federal/BC — 7285 Ql45
SPAIN SENEGAL REPUBLIC
Madrid R. Nacional — 9360 1520 Dakar R. Senegat — 5950 0100
Madrid R. Nacional — 9515 1525 Dakar R. Senegal -— 9720 1730
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Location Name Call Ke. EST  Location Name Call  Ke. EST
S. AFRICA (REPUBLIC) VIETNAM {NORTH)
Paradys Springbrook R. - 11900 0400 Hanoi V. of Vietnam — 11760 G700
Hanoi V. of Yietnam — 15100 1030
ASIA AND NEAR EAST
BURMA PACIFIC
Rangoon Burma BC — 5040 0400 AUSTRALIA
Rangoon Burma BC — 8035 1945 Brisbane Austr. BC VLM4 4920 0415
CAMBODIA Melbourne Austr. BC — 7220 1100
Phnom Penh R. Nationale Melbourne R. Australia — 9570 0200
Khmere — 17705 2100 Melbourne R. Australia VLR? 9680 0740
CEYLON Melbourne R. Australia — 11790 0830
Balames R. Ceylon wrr 9670 1000 Melbourne R. Australia — 156220 2230
: Melbourne R. Austrahia = 15240 2215
CHINA {COMMUNIST} Melbourne R. Australia -— IS315 2240
Peking R. Peking — 9785 1650  perth Austr. BC VLWS6 6140 1100
Peking R. Peking — 11800 2330
Peking R. Peking i 15095 2000 NEW ZEALAND .
Wellington N.Z. Calling ZL2 9540 0200
CHINA (FREE) | Wellington N.Z. Calling ZL4 15280 2210
Taipei BC of China - 11850 0515
Taipei BC of China BEDS7 15345 2115  PHILIPPINES
Taipei BC of China BED77 17890 2120  Manila Far East BC - 11850 0415
CYPRUS SOLOMON ISLANDS
Limassol BRC —-— 16375 0800 Honiara Solomon ls. BC voQO2 5980 0300
INDIA TAHITI
Delhi All India R. vup 6065 1000  Papeete R.-TV Francaise — 6135 0130
Delhi All India R. vubD 11710 1950 Papeete R.-TV Francaise —_— 11825 2330
Delhi All India R. vuD 15225 0830
Delhi All India R. vuD 15310 2130
Delhi All India R. vuD 17705 0615 NORTH AMERICA
INDONESIA
Djakarta V. of Indonesia - 9770 0820 CANADA
Diakarta V. of Indonesia YDF8 9845 (400  Montreal, P.Q. R. Canada CKNA 5970 1800
Diakarta V. of Indonesia YDF2 11715 1410 Montreal, P.Q. R. Canada CKYU 9625 1818
IRAN Montreal, P.O. R. Canada CKLC 9430 1807
R 7100 1545 Montreal, P.Q. R. Canada CHOL 11720 1821
Tehran S = 45 St Johns, Nfld.  Canadian BC CBNX  4(s0 0000
ISRAEL Toronto, Ont. — CFRX 6070 2230
Jerusalem Kol Yisrael 4XB3| 9009 1515 Vancouver, 8.C. Canadian BC CBUX 4160 0205
JEI‘USGIEITI KO' Yisrael = 9530 |525 UN’TED STATES OF AMERICA
JAPAN Greenville, N.C. V. of America - 5965 2128
Tokyo BC of Japan JOAI7 17875 1835 Los Angeles, Cal.  AFRTS KCBRS 15210 2000
Tokyo Far East Network — 3910 2000 New York, N.Y. AFRTS wDS! 15225 0930
Tokyo Far East Network — 4155 2000 New York, N.Y. AFRTS wDSI3 15270 0941
Tokyo Far East Network — 11750 2022 New York, N.Y. — WRUL 015 1730
Tokyo Far East Network — 15260 2030 New York, N.Y. — WRUL 6095 1733
Tokyo R. Japan NHK — 9740 1100 New York, N.Y. UN.R -~ 4190 0030
Tokyo R.Japan NHX JOAIL 11725 1000 New York, N.Y. U.N.R — 6590 0037
Tokyo R.Japan NHK JOAIL t1780 1830 Red Lion, Pa. - WINB 11795 1600
Tokyo R.Japan NHK — 11815 1000
¥otyo R.:J]apan NH§ — 158170 |agg
okyo R. Japan NH — 18285 |B
ek R Jaban nHK  Josis 133 215 CENTRAL AMERICA AND CARIBBEAN
Tokyo R. Japan NHK — 15385 1833 COSTA RICA
JORDAN San Jose Faro del Caribe  TIFC 6037 2200
Amman R. Amman — 9580 2015 San Jose Faro del Caribe  TIFC 9645 2213
KOREA (NORTH) CUBA
Pyongyang Korean Central BC — 7225 1500 Havana R. Havana - 9670 0130
Pyongyang Korean Central BC — 9752 2200  Havana R. Havana - 11865 1135
Pyongyang Korean Central BC — 15240 2208 Havana R. Havana — 11950 1830
KOREA (REPUBLIC OF) Havana . Havana =R
Seoul V. of Free Korea  HLKS 9540 0530 Havana R, Havana = 12230 1400
Seoul V.of Free Korea  HLK4l 15125 0230 avena dbighale -

LEBANON gOMIBIICAN REPUgLIC I . o ol
i _ anto Domingo . Nacionales H! 411 4
LT Lebanese BC = 9620 0745 Santo Doemingo R. Santo Doming® HI7SD 3210 2200

Beirut Lebanese BC 11715 1635 S Domi :

Beirut Lebaiere BC = 11770 1630 anto Domingo Santo Dominge TV HI4U 9505 2200
Beirut Lebanese BC — 11890 1432 EL SALVADOR

Beirut Lebanese BC —_ 15295 1330 San Salvador R. Nacional YSS 9555 2130
PAKISTAN . GUATEMALA

Karachi R. Pakistan — 15190 0330  Guatem. Cty. E. Cultural TGNB 9870 2200
Karachi R. Pakistan — 17760 0334  Guatem. Cty. R. Nacional TGWB 5180 0000
Karachi R. Pakistan - 17825 0200  Guatem. Cty. R. Nacional TGWA 9760 0740
SARAWAK Guatem. Cty. R. Quetzal TGRQ 5985 0350
Kuching R. Sarawak — 4950 1755  Quezaltenango R. Nac. Quezalt. TGQB 11700 1050
Kuching R. Sarawak — 7160 1800  HAITI

Kuching R. Sarawak v— 7270 2000  Cap Haitien R. Citadelle 4VWA 8156 2000
SYRIA Cap Haitien V. Evangelique 4VEH 9770 1845
Damascus R. Damascus — 15185 1155 Cap Haitien \' Evan_gelique 4VEJ [1835 0800
Damascus R. Damascus — 15190 1820  Les Caves R. Lumiere 4vu 2410 1945
THAILAND Les Caye_s R. Lumiere 4vu 94635 0805
Bhitsliok B |EBAANGE . 5160 2315 Pt. au Prince R. Commerce -4V B 5980 1815
Beneliok R, Bangkok _ 2305 2315 Pt au Prince R. Manrese 4¥YM 6165 1845
Bangkok R. Bangkok — 11910 2318 HONDURAS

TURKEY S. Pedro Sula Eco de Honduras HRPI 5995 1B30
Ankara R. Ankara TAU 15160 1600 MARTINIQUE

Ankara R. Ankara TAY 17820 0845 Ft. de France R. Francaise — 3315 1940
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WHITE’S

RADIO LOG

Call

XETT
XEHH
XEWW
XEWW
XEUDS

YNRC

Location Name
MEXICO
Mexico City La Hora Exacta
Mexico City R. Comerciales
Mexico City V. Amer. Latina
Mexico City V. Amer. Latina
Sonora R. Universidad
NICARAGUA
Managua R. Cultural
Puerto Cabezo R. Puerto
SWAN ISLAND
Swan R. Americas
Swan R. Americas
WINDWARD [SLANDS
5t. Georges Windward |. BC
St. Georges Windward |. BC
St. Georges Windward I, BC
5t. Georges Windward |. BC
SOUTH AMERICA
ARGENTINA

Buenos Aires
Buenos Aires
Buenos Aires
Buenos Aires
Buenos Aires

BOLIVIA
La Paz
La Paz
Llallagua

BRAZIL
Aparecida
Belo Horizonte
Florianapolis
Goianla

Recife

Rio de Janero
Rio de Janero
Salvador

Sao Luis

Sao Luis

Sao Luis

Sao Paulo
Sao Paulo
Sao Paulo

R T X X

o~ x X

0 X XTI X XD KT X3 XS 3 X3 X X

. Belgrano
. Belgrano
. Nacional
. Nacional
. Splendid

. Amauta
. Nacional
. Pio Doce

. Aparecida

varani

. Dario da Manha
. Brasil Central
. Journal do
Comercio

. Nacional

. Rio de Janero
. Cultura

. de Marinhao

. Timbira

. Timbira

. Cultura

. Excelsior

. Nove de Julho

LRYI
LRY
LRA32

LRS|

Cpsl

ZYR83
PRH&
2YT29
ZYX2

ZYK33
PRL7

2YpP23
ZYN29
ZYF24
ZYVS

ZYV9

ZYRS0
ZYRS6
ZYR%S

Ke.

9555
11880
9515
15160
6140

5816
5920

6000
11780

3280
5010
11730
15085

6090
9690
9690
15295
9740

7275
5860
5955

9635
5175
9675
4995

15145
9720
5045
9595
4710
4975

15215
4915
9585
9620

EST

1000
1850
2100

1200

2000
2300

1755
1330

1730
1500
2030
1500

0130
0125
0100
2025
0455

2000
2000
0350

1700
{945
0510
0300

1635
2020
2030
2030
0335
1600
0408
0300
0400
0530

Location

CHILE
Santiago
COLOMBIA
Cali

Cali

Ibaque
Villavicencio

ECUADOR
Cariamanga
Esmeraldas
Quito
Quito
Quito
Quito
Quito
Quito
Quito
Quito

PERU
Arequipa
Avaviri
Chiclayo
Cuzco
Cuzco
Huanecayo
Huaraz
lquitos
lquitos
lquitos
Juliaca
Lima

Lima

Lima

Lima

Lima

Lima

Lima

Lima

Piura

Puno
Tarapote
SURINAM
Paramaribo
URUGUAY
Montevideo
VENEZUELA
Barquisimeto
Caracas
Caracas
Caracas
Maracaibo

CLANDESTINE

o

<<w=n

=3

b

70 XD < X

<<<<?UJOJOJU_;U;U

Ju:o:u;u:u:u:v:oxvxroxn:v;vxn—lm:o;ux

0 XA A XD

Name

. Corp. de Sant.

. el Sok

el Sol
de la Tolima

. del Llano

. Cariamanga

Iris

. Atahualpa
. Equitoriana
. Nacional

Quito

. de los Andes
. de los Andes
.de los Andes
. de los Andes

. Continental
A Anaviri
. Chiclayo

Cuzco

. Tahuantisuyo

Mundo
Huaraz

. Amazonas
. Atlantida
. Nacional
. Juliaca

nda Popular

. America

. La Cronica
. El Sol

. inca

. Nacional

. Nacional

. Victoria

. Progresso

. Nacional

. Tropital

. Surinam
. Espectador

. Barquisimeto
. de la Patria

. Nacional

. Rumbos

. Popular

. Liberdad

Omega

. Portugal Livre

Call Kec.
CEISIS 15150
-— S040
HJINE 6115
HJLB 6040
HJIK 5955
HCNK3 4235
HCDY4 3945
HCHQ| 4780
HCD&I 5032
HCYZ! 4940
HCOQR} 4923
HCJB 4050
HCJB 9745
HCJB 15115
HCJB 17890
OAXLD 9350
— 5710
- 5520
OAXTA 4250
QAXIC 4248
OCX4G 4180
OAX3E 5710
OAXBO 9770
OAXBK 9425
OAX8C 95610
OAX7Z 5300
OAX4S 6260
OAX4W 9412
— 9504
OBX4C 15180
OCX4W 4765
— 9542
OAX4T 15150
OAX4Q 4010
— 5910
OAXTF 9570
OAX9D 9710
pZC 15445
CXAI? 11835
YVMO 4990
YVKX 3305
YVKO 6170
YVLK 4970
YVMG 4810
—_ 7313

1 1550

9575

11400

— 11695

EST

1920

2330
0725
1200
2240

2000
0540
2315

2200
2330
0200
2115
1500
1700

2200
2130
2345
1800
0000
0030

1000
1200
1715
2345
0045
0050
o115
1910
2330
2220
1040
0045
0045
2315
0630

1630
2200

1910
1942
1845
0100
2200

1800
I515
1630
1100

1197
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Lissajous Figure Quiz

2

5

(Quiz on page 64)

1

3

4.1

3:2
5:1

4:3

3:1

5.2

Lissajous figures should not be a mys-
tery to you. If you never saw them on an
oscilloscope, it is high time that you did.
Try to dig up two audio signal generators
and an oscilloscope on one test bench. The
results are worth the effort.

““And as the soldering iron started to fall
on my wife's new rug, | grabbed for it."

RADIO-TV EXPERIMENTER



Echo Collecting

(Continued from page 51)
so that it is positioned at the focal point
of the particular reflector.

A more versatile mount can be made from
an electrical outlet box bracket obtainable
from hardware and electricians’ supply
stores. The bracket is used to hold outlet
boxes between ceiling beams in basements;
it can be adjusted to different lengths by
sliding the inside section in or out and then
fastening the clamp in the middle. If you buy
several of these brackets and mount one of
the outer members on your reflector you can
attach several microphones and a speaker
to separate inside members to permit rapid
interchangeability of the accessories. Shorten
the brackets if necessary to bring the micro-
phones to the focal point of the parabolic
reflector.

Reflector stands: The reflectors are clum-
sy to handlc unless you mount them on a
suitable stand. A photographer’s tripod is
ideal. If the tripod has a two-way tilt-top,
the reflector can be bolted to the bolt that
ordinarily holds the camera. Fit a large
angle iron to the back of the reflector and
drill a hole through the projecting portion
through which the tripod bolt can project; a
nut holds the assembly together. A counter-
weight may be installed, too!

Echo Surveying: Before reading this sec-
tion, study the Echo Survey Quiz drawings
to see if you can suggest suitable solutions
to the thcoretical echo surveying problems
described. The compare your solutions with
those given below:

The distance measurements are all based
on measuring the length of time required to
send a sound, created near the tape recorder,
to the reflecting surface and back again to
the recorder. After the original sound and
its echo have been recorded, play the tape
back slowly and carefully work the position
of each signal on the tape with a wax pen-
cil. Measure the distance between these
marks.

Suppose the measured distance is exactly
15 inches and you are using a tape transport
speed of 72 inches per second. It obviously
took the sound 2 seconds to travel the en-
tire distance to and from the reflecting sur-
face. It therefore required 1 second for the
sound to travel the distance from its source
to the reflecting surface. Sound travels at a
speed of about 1088 feet per sccond in air—
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hence you know that the object (cliff) is
1088 feet away.

Here is how this general method of dis-
tance measurement would apply to the prob-
lems posed.

Problem I: The recorder and sound source
are located at position R. A clear echo is
obtained from cliff A. How far is the cliff
from R?

The tape recorder is turned on and a test
sound is created; this sound and its echo are
taped and the tape is analyzed by the method
described above. Divide the total time by
two and multiply by 1088 to get the answer
n feet,

Problem II: The recorder and soun
source are located somewhere betwecen two
facing cliffs, as in a canyon. How would you
measure the distance between the canyon
walls and the distance of the recorder from
each wall?

Beam the sound from R to either cliff A or
B. Calculate this distance as in problem L
Repeat for the other cliff. These answers
locate the position R in the canyon; the sum
of the answers indicates the canyon width.

Problem III: The two cliffs A and B are
very nearly in the same direction but B is
farther away than A. The recorder and
sound source are at R. How far is position
R from cliffs A and B. What is the direction
from A to B?

This problem is obviously quite similar to
problem 11. The tape will record the original
sound and two echoes. Distances RA and
and RB can be calculated from the tape
measurements (signal to echo A and signal
to echo B). Subtracting distance RA from
distance RB will reveal the distance AB.

Problem 1V: A test sound is beamed from
R to a nearby cliff A; the test sound and its
echo are recorded. A sccond sound is
similarly beamed af cliff B and reccorded.
Note that these cliffs neither face each other
nor are they in line with each other as in
problem II. How far is R from each cliff?
How far is cliff A from cliff B?

First the angle ARB must be determined.
This can be done by mounting a large pro-
tractor horizontally under your parabolic
reflector and putting a pointer on the re-
flector edge. When the reflector is swung
from one cliff to the other the angle of
movement can be read off the protractor.

If you are a mathematics bufl you now
have all the required information to calcu-
late the desired answers. L
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Meter Maid
(Continued from page 109)

Place the glass squares over their respec-
tive holes (see drawing) in such a manner
that light does not escape between glass and
cabinet. The technique used was to glue the
glass squares to the outside of the cabinet,
then frame them with black felt cut and
glued to the cabinet exterior as shown.

Since both rheostat and switch are on the
same panel, wire the power line first. Then
wire the switch to the rheostat and jump two
wires from the rheostat to the lamp socket.
The hinged front panel can now be con-
nected to thie cabinet,.

Operation of the Meter Maid is simpli-
ity itself. Its initial calibration, however,
must be made with a light meter of known
accuracy.

Calibrate as follows: Position an accurare
meter directly above the opal glass, then
turn the rheostat to vary the light and note
the meter reading at various points on the
numbered rheostat dial. Note the proper
meter exposure for each dial position and
make a calibration chart. For greater ac-
curacy, different combinations of shutter
speeds should be calibrated.

The calibration for low-level light scales
is made in the same manner, but with read-
ings taken from the smoked glass. The ruby
and cobalt glasses allow the same calibrating
technique, but these are used for running

checks on hot and cold colors for color
film.

MATERIAL LIST—METER MAID
Amt. Req. Size & Description Price
1 Allied 51M761, 100-watt, 300-ohm rheostat $7.21
(Allied Radio, 100 N, Western Ave., Chicago
80, 1)

1l porcelain lamp socket, Allied 52ER50 13
1l SPST topgle switch, Lafayette Sw.21 22
(Lafayctte Radio, 111 Jericho T'pike, Syos-

set, N.Y.)

1 metal 8x8x8” cabinet, Lafayette MC.410 4.17
1 B-ft. cord with male plug, Newark 36F854 .37
(Newark Electronics, 223 W. Madison St.,

Chicago 6, 1.}
1l 3x3" opal diffusing pglass { :

1" see loca
1l 3x3" smoked glass L fibioly shon
1l 3x3” ruby plass dealer
1l 3x3 cobalt glass
1 100-watt bulb .40
1 4x4" scrap aluminum ar copper sheet
1 pointer knob for rheostat, Lafayette KN-30 .19
1 numbered dial plate, Allied 74M405 .29
2 5x8" pieces of scrap felt to make scuff-proof

surface arocund plass ports (if desired)

assorted screws, nuts, connecting wire
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DX Offbeat
(Continued from page 111)

nation to nation (our Spanish phantom???),
National Council of Churches and black
magic.

It also seems that the space ship from
Clarion had a lady captain who liked to
dance all night, swim, laugh and with whom
Mr. B became very friendly. Grant con-
sidered this highly improper. As he puts it
“Yes, I suppose if she were here, she would
be in the dance halls, pool rooms, beer joints,
road houses and night clubs.”

If an American SWL were to believe
Grant, he might decide to give up the cold
war right now. After all, according to Radio
Moscow, the Soviet observatory at Pulkovo
did discover a planet outside our Solar Sys-
tem. But from the DX viewpoint, a QSL
from Clarion has all the essential qualifica-
tions for “catch of a lifetime.” First, it cer-
tainly is difficult to hear, even rougher than
KPDQ which operates daytime only. Sec-
ond, it would require years of waiting (and
how). Then the content would apparently be
attractive, like Cairo’s dancing girl QSL.
Finally, and most important, it would have
that clandestine “netherworld” character re-
quired by many DX natures. In short a QSL
from Clarion would be the ultimate DX—
that which could never quite be logged, a
Nibi Nibe or Radio Windhoax.

DXers too: Just to complete our picture,
we have some wild equipment. Specifically,
that old device making a come back, the
human antenna. Spiritualists, astrologers,
clairvoyarits, etc. usually peg their claims on
the body’s reception of various vibrations,
cosmic, mental and other dubious categories.
But your body actually is bombarded by one
vibration type—radio waves—and can serve
as a pretty fair antenna,

If your receiver is equipped with an ex-
ternal antenna connection, hitch a short
piece of bare copper wire onto it and grip
the end of this wire. If your set has only a
built in loop, you can obtain similar results
by placing a finger on it. WARNING: If
your receiver is an ac-dc model of that type
which is currently on the market, skip the
human antenna hit,

Now we can’t promise you'll log Clarion
via this method but your scribe did bag
NUZY, the Campeche patrol vessel operated
by the U. S. Coast Guard and which has
marine weather broadcasts on 2670 kc at
1920, 0120 and 0720 EST.

RADIO-TV EXPERIMENTER



Stereo

(Continued from page 79)

it forward just enough so you can slide your
hand behind it. Insert the stop pins and their
locking springs.

Mounting the Equipment. Slide the ampli-
fier and FM tuner into place on their shelves,
still minus the brass trim plates. Push the
two units forward until they protrude
slightly. If you plan to use the shelf-mount-
ing hardware available from H. H. Scott, this
is the time to fasten the equipment. Then
cover the fronts of the units with the brass
trim plates, place the locking nuts and at-
tach the knobs.

The turntable installation is quite simple—
just place it on the shelf and attach the plugs.
Place it so the front of the wood base is flush
with the front of the shelf. This will bring
the controls out to a point where they are
easily accessible. lf you want a more per-
manent installation, insert two wood screws
through the bottom of the shelf into the
wood base.

Wire the T-pads to the amplifier and the
terminal strip on the rear of the cabinet. The
left-hand pad and terminals, as you face the
cabinet from the front, should go to the left
speaker; the right-hand pad to the right
speaker. Solder spade lugs to the ends of the
wires that will be attached to screw termi-
nals. The last step in wiring the cabinet is
attaching the FM antenna. A folded-dipole
1ype made of 300-ohm antenna lead-in wire

is provided with the Scott Tuner. This type
of antenna will work properly where a strong
signal is available, such as in large city met-
ropolitan areas. In rural areas, an outside an-
tenna will be needed.

The last step is placing the tape recorder
on the platform. Run the connecting cables
to the amplifier and plug them into the ap-
propriate jacks on the recorder. Note that
these wires will pass through the 1-inch holes
in the rear of the amplifier shelf. Since the
recorder will be playing back through the
stereo components, shut off the recorder’s
local speakers by inserting blank phone plugs
into the two jacks marked “Ext. Speakers.”
Plug it in and you're set for action.

Check out the wiring before you plug in
the main AC power cord. Make sure there
are no bare wires and that all soldered con-
nections have been taped. Plug the unit in
and throw the main power switch. The fan
will start immediately, and will run contin-
uously as long as the main power switch is
on. The individual units all have on-oft
switches of one kind or another. You can
turn on the amplifier and tuncr switches and
lcave them on all the time. The turntable
and tape recorder should always be turned
off independently, even though the main
power switch will shut them off too. This is
to conscrve the rubber parts which may not
be disengaged if the unit is playing when you
turn off the main switch, and can cause
“flats” in the turntable idler wheel and the
tape recorder capstan pressure roller. -

FM Pocket Mike

(Continued from page 46)

One other test you should include s check-
ing for interference to the side bands of the
FM band. Fortunately, these side bands are
channels 6 and 7 on your TV set and can be
checked easily. Operate the FM transmitter
while tuning to the channels one at a time.
If you do not interfere with the audio or
sound signals, you did a good wiring job.

Interference can only mean a sloppy wir-
ing job, a poorly assembled oscillator coil
L1, or adjustments are needed. The physical
length of L1 is very critical—squeezing or
extending of L1 alters the tuning range.

Once proved to be operating correctly,
the FM transmitter can serve to tie into any
FM tuner up to 200 feet away. Remember,
do not attempt to go into the broadcasting
business or interfere with your neighbors. @

FEBRUARY. 1964

Kit Report

(Continued from page 63)
i1s made to oscillate and beat against the in-
coming signal. It's a neat system for provid-
ing code reception without an extra tube.
And since the control introduces feedback
in the IF amplifier, it also has an effect on
the set’s selectivity, or ability to separate
close-packed signals. Of course, the knob
also controls sensitivity of the set when ex-
cessively strong signals cause overloading.
Thus, the Star Roamer shapes up as a
package that should be of interest to the
SWL'er who is pinched in the pocket but
who wants the superiority of a superhet-type
circuit. There are compromises, but the kit
shows plenty of resourcefulness on the part
of its designers. Despite the $39.95 limit,
they’ve managed to ram a number of appeal-
ing features into the set. L
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NOW YOU CAN SOLVE

“TOUGH” MATH PROBLEMS
LIKE THIS!

4

 world is moving fast these days. In good
times and bad the ability to handle mathemat.
ical problems in our age of electronics, auto-
mation and nuclear science is becoming more
and more necessary for promotion on the job
and for higher pay. If vou don’t think you
have what it takes—and H you believe that
“math’’ is beyond your power—then you're
in for the biggest surprise of your life!

For now you CAN learn to DIVIDE, MULTI- |

PLY. ADD and SUBTRACT figures not only
quickly and easily—but slso in a FRACTION
of the time the average person requires! You
can actually solve such tough problems as
multiplying a S-fgure number by a 7-figure
number in your head without ever rouching
pencil to paper . or dividing 836791 by
284, for example, in exactly 15 seconds—even
if you "flunked” math in school!

The secree of success in “mach™ is NOT
laboricus study and wearisome practice—-bur,
on the contrary, knowledge of SPECIAL
SHORT CUTS, LITTLE-KNOWN METHODS
of calculation and arithmetical "tricks” thar
take the work and gamble out of fguring.
These methods—so new and radical that they
have not yet been incorporated in our school
systems—itake but a few hours to learn. Yet
they permit you to QUT:THINK and QUT-
FIGURE the average high school and college
graduate who hasn’t had the benefit of cthese
amazing methods! You can even BEAT AN
ELECTRIC CALCULATOR in answering mag

problems! g %
: Figure with %

SPEED and ACCURACY!

"E:Z MATH" shows you in plain, easy-to-
understand language how (o cut figuring
time in HALF and even in QUARTERS—

and at the same time arrive at the correct
answer in every case! The merthods and short
cuts. you learn in "E-Z MATH" are fool
proof . . . require almost NO memeorization
... and are so practical that you'll ind your-
self using these systems virtvally every day.
You'll become an expert in no time ac all.
Before you know it—you're ready 0 move
into that important job you've always wanted
w » « 10 drive shead and in greater responsi-
bility at higher pay . . . and to amaze, sur-
prise and delight your friends with your new
magic powers of mental arithmetic! Yes.
“math” will open up new opportunities for
you, since the person with “math” know.-how
can just about “write his owa ticker."

E-Z MATH. PROGRAM

© Entire contents copyright 1963
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AS EASY AS' 1 4+ 1 = 2

Seven Steps to the Job You Want

— \
47892 x 3 7821<

This men didn't “set
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ands Hat! He knows lite
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tailed erithmetic in school
Read on te discover B
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avcen @ child can  lean
easly in just 8 few sher
hours == @t heme , . .

?

GET A BETTER JOB WITH HIGHER PAY,

SECURITY IN THIS ATOMIC AGE!

Yes, in just hours you can turn into o ‘math wizard’”’ even
though you know little about arithmetic! Surprise your friends
with your “E-Z MATH" ability
odvancement . . . a better job . . . Increase your self-confidence
oand prestige—all through amazing new “E-Z MATH’.

. . enjoy job security and

Sharpen Your Brain Power—
with Short-Cut ""E-Z MATH" !

Imagine being asked to divide 38634 by 8915
—and rattling off the answer absolutely cor-
recely in 7 seconds! Or—muliiplying 369.34
by 982.7 and coming up with the correct re-
sult in 11 seconds'! Or adding 29 numbers
each with 6 digits—and supplying the right
total every time! People will GASP at your
fabulous lightning-quick mind. You'll be able
o JUGGLE numbers do STUNNING
TRICKS amaze your friends and boss—-
and be a “master mind'"

With a knowledge of “E-Z MATH" you no
longer need be puzzled by such every-day
figuring as computing interest charges on in-
stallment purchases . . . division, multiplica-
tion and addition of fractions . adding
long rows of numbers with 100% accuracy

adding  and subtracting fractions from
whole numbers—plus many, many other prac-
tical and valuable painters you will use daily
to your advantage. The few hours you spend
with this course will really pay off. Nymbers
are the basic instrument of all scientific and
technical work. The man or woman who can
nse "mach” is rewarded, recognized quickly.
moves abead in his job faster and more surely!

Order Today on
No-Risk Free Home Trial!

Send for “"E-Z MATH" todav on our no-risk
money-back
days .
far a

prove to your own satisfaction how
knowledge of "E-Z MATH" can ad.

vance you in business and social life. If you M h
don’t agree chat chis is the best investment b Never ,
and p§ acrua

you've ever made . . . if your family
friends aren’t AMAZED by your new ability—
return the book for full and prompt refund.

WHAT THEY SAY:

"My 10-yeor old had necrly clwoys foiled orith-
metic with old-method crithmetic. Then he found
my copy of 'E-Z MATH'. Now in |ess time thon

*you con put the numbers on o blockboord, he

can multiply 8391724547 by 12. It's omozing and
incredibly eosy. 1 use it myself an my job ond
my wife uses it to check grocery lists.”
A Faother

‘You hove o unique new' teaching approoch for
which | compliment you. [t's the best | hove sver
seen. Pupils’ morks seem
to be ¢limbing os o re-
sult. Should help in any
jieb. Excellent for home
tutoring use.
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“Thenk you! Thonk youl
Thonk you! All our child-
ren  ore wiing your sys-
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CAN YOU SOLVE THESE EVERY-DAY
BUSINESS AND SOCIAL ARITHMETIC
PROBLEMS IN THE TIME ALLOWED?
YOU CAN DO THEM EASILY EVEN
WHEN BLINDFOLDED—AFTER YOU'VE
READ “E-Z MATH" !
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7 STEPS TOWARD GETTING A JOB™ }—
Reader's Diaest outhor reveals little known ,
but amazingly effective methods to help you
win the job vou wont. Just pick your job
ond Jand it! To learn how mail coupon be-
low with your order for “E-Z MATH" & for
your FREE copy of "7 STEPS TOWARD G

0 get ahead in M
%
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WHERE You Train is as Important

As Your Decision to Train

Electronics is a growing
and expanding industry.
That’s why se many ambi-
tious men are training for
carcers in this exciting
ficld. They recognize the
% opportunities to fill in in-
L teresting and important po-
Ia sitions. But where a man
trains and how the school
of his choice teaches the many ficlds of Electronics-
Automation, Radio-Television . . . how it encourages
him to reach his goals and realize his ambitions . . . is
most important to his success.

This is a fast changing world. A school offcring Elec-
tronics courses must keep pace. That’s why NRl-—with
nearly 50 ycars of speeialized experience—now offers
nine choices of training. Select the course of most in-

terest to you and reccive the kind of home-study train. | ;

ing that prepares you for a specialized carver. NRI’s

large stafi of specialists is always on the job keeping £

your course material up-to«date . . . helping you earn
your way while you train . . . assisting you with job
placement. In short, NRI is qualified 10 help you grow.

Special Training Equipment Included
B - The NRIlearn-by prac-
tice” method is the time-
I proved sway to hetter pay.
It makes training easicr.
faster. better, Most NR]
. courses include—at no rx-
i fra cost — special training
equipment to give shop und
lahoratory experienee in
your own home. All aquip-
ment s yours to keep.
Projects you build, experiments you perform, make
NRI lessons come to life. Complex subjeets take on real
meaning. You measure voltage and current in circuits
you build yourself. You use a Vacuum Tube Voltmeter
which you construct. Later on. You progress to more
involved experiments. If you like working with vour
hands, you'll enjoy learning Electronics with NRL

Oldest and largest School of its kind

NRI training of the 60’s is based on nearly half a cen.
tury of experienece gainad from training thousands of
men like yourself for new carcars. NRI has carned the
confidence of students, graduates and the Electronies
industry. They all recognize NRI training material as
an outstanding educational valuc. And as the eldest and
largest Radio-Television-Electronics home-study sehool,
NR1 can supply training at_reasonable cost. Mail the
postage-free card today for facts on the school, on op-
portunitics in Electronics, on monthly payment plans
and special Trial Enrollment Offer. NRT TRAINING,
Washington 16, D. C.

BACKED BY NEARLY 50 YEARS
EXPERIENCE TRAINING MEN
FOR SUCCESS BY HOME STUDY

e
o
Hong et

JOIN THE THOUSANDS
WHO TRAINED AT HOME FOR
NEW CAREERS WITH NRI

“I want to thank NRI for making it all pos.
sible.” savs Robert 1. L'Heureux of Needham.
Mass., who sought our joh consultant’s advice
in making applications and is now an assistant
Field Engincer in the DATAmatic Div. of Min.
neapolis-Honevwell, working on data systems.

*I have gone ahead financially ever since 1 en-
rolled with NRI." writea Gerald W. Kallies, now
a chief Instrument Technician of Rio Algom [
Nordic uranium mines and part-time TV engineer
for CKSO-TV, Elliott Lake, Ont. He enrolled
with NRI on finishing high school.

His own full-time Radio-TV shop has brought
steadily rising income 1o Harlin C Robertson
of Oroville, Calif In addition 1o employing a
full-time technician. two NR1 students work for
him part-time. He remarks about NRI training.
“f think it’s tops!"

NRI COURSES
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e ————————— el
o
-\
» ]
I : o
$38.8
(% -
« <. o
— -
waOd
=T zTE
e L2
¢3
)
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NOW 9 WAYS + Assure Advancement

urn Your Hobby Into a New Career

No matter how much
one of NRI's nine ca
help you toward a
fields of Automatior
never been 2 timr
Electronics kno*
Industries, bus’

with practics’

w little education you have,
ting home-study courses can
re in the great and growing
. Radio-Television. There has

ubitious men with specialized

- a8 much in demand as today.
¢rnment, the military all need men
s training to install, operate, service

!nd superv’ «stient. Automation continues to eliminate

jobs for - . tabor as fust &s skilled technicians are avail-
’ .ectronically.controlled machines.

.

/¢ 2 TRAIN AT HOME
“/ITH THE LEADER

Tood jobs await Communications technicians, since broad-
Casting now meuns more than entectaimmnent; becoming an
essential in trucks, cars. trains, planes, ships, ete. In the home,
Color TY hus come of age along with FM stereo multiplexing
and increasing popularity of Hi-li; television and radio means
imore opportunities for Service Techniciuns in spare time or
full 1ime businesses of their own. NRI training has been
tailured 1o meet present and future needs of Flectronics. Com-
munications and Servicing. Check the tield of most interest
te you ail mail the postage-free card now. NRI TRAINING,
Washington 16, D. C,

SEE OTHER SIDE

Cut Out and Mail Now

FREE 64-PAGE |

CATALOG

NO STAMP NECESSARY
NR| PAYS POSTAGE
National Radio Institute
Washington 16, D.C. 4AB3
Please send me, without cost or
obligation, the latest NRI catalog telling about your
school and the 9 ways to train at home for a career in

~

The Amazing
Field of

Electronics

Electronies-Automation, Radio-Television. (No sales-
man witl call.)

Name Age.
(Please Prial)

Address

City Zone State

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

QOO0 O MN

RADIO AND TELEVISION SERVICING

Learn to service AM-FM Radios, black and white and
color TV sets, Stereo Hi-Fi, PA systems, ete. A profit.
able, interesting field for part-time or full-time business
of your own.

INDUSTRIAL-MILITARY ELECTRONICS

Learn Principles, Practices, Maintenance of Elec-
tronic equipment used today in business, industry,
defense. Covers Electronic controls and measurement,
computers, servos, telemetry, multiplexing, many
other subjects,

COMPLETE COMMUNICATIONS

A comprehensive training course for men seeking
careers operating and maintaining transmitting equip-
ment in Radio-TV Broadcasting or mobile, marine,
aviation communications. Prepares you for FCC
License.

FCC LICENSE

Prepares you quickly for First Class License exams.
Every communications station must have one or mare
FCC-licensed operators. Also valuable for Service
Technicians. You train at home.

BASIC ELECTRONICS

An abbreviated, 26.lesson course eovering Automa.
tion-Electronics, Radio-Television language, eompon-
ents and principles. Ideal for salesmen, hobbyists and
others who find it valuable to be familiar with the
fundamentals of this fast-growing industry.

MATH FOR ELECTRONICS

A short course package of five carefully prepared
texts that take you from basic arithmetic review
through graphs and electronic formulas. Quick, com.
plete and low in cost.

AVIATION COMMUNICATIONS

For men who want careers working with and around
planes. Covers direction finders, ranges, markers,
loran, shoran, radar, landing systems, transmitters.
Prepares you for FCC License exama.

MARINE COMMUNICATIONS

Shipboard transmitting equipment, direction finders,
depth indicators, radar are all covered in this course,
You prepare for your First Class Radiotelephone Li.
cense with Radar Endorsement.

MOBILE COMMUNICATIONS

Training in installation and maintenance of mobile
equipment and associated base stations like those used
by fire and police, taxi companies, etc. Prepares you
for First Cluss FCC l.icense exams.

CUT OUT AND MAIL

POSTAGE-FREE CARD




