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Anyone Can Build These High Quality

Preasmn SEM Kits

At a Substantial Savings

Precision Decade

Resistance Box
Designed so the electronic ex-

perimenter can get any value
of resistance at 19 accuracy.
Made of precision compo-
nents, this decade box offers
such advantages as fast fin-
gertip switching from any re-
sistance value from 1 ohm to
1,111,110 ohms within sec-
onds. Add or subtract as
little as 1 ohm with 19 ac-
curacy. And ordinary hand

tools are all that's needed to
assemble it in less than 2
hours.

All Purpose

Shop Tachometer

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

Pocket-Size

Hearing Aid
New hearing aid design pro-
vides a minimum of 42 deci-
bels of gain and is adequate
for 75% of all cases of par-
tial deafness. The aid weighs
only three ounces and is
smaller than a king-size cig-
arette pack. Uses latest elec-
tromagnetic earphone and
miniature crystal micro-
phone. Powered by a 10¢ pen
light flashlight battery and
has a switch for turning
power off when not in use
and a control that lets you
adjust the volume to a com-
fortable sound level.

SCIENCE & MECHANICS, KiT DIVISION RTV-.45 106
505 Park Avenue, New York, N. Y. 10022

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

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

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

NAME — - = — — e
(Please Print)
ADDRESS. . . —— S —
ZIP
CITY STATE - - CODE_____

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

postage and C.0.D. charges.



Let I.C.S. equip you
for success in

radio-TV-electronics —

with professional
equipment!

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

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

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

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

A famous manufacturer of nationally known elec-
tronic testing equipment worked closely with
I.C.S. to develop tllle Electronic Laboratory and
the VTVM itself. Everything you get is geared to
increase your skill and knowledge step by step.
Until finally, you've completed a precision testing

!

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

Here’s how 1. C.S. instruction works. You begin
with basic study lessons. Texts are clearly wo:(fed
and easy to foﬁow. At the same time, you “act
out” what you learn with simple experimants.
Then, in 3 easy stages, you assemble your own
precision testing unit. Throughout, your instructor
gives you expert, professional help. You learn at
home, in spare time, as fast as ability permits.

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

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

Coupon brings 3 valuable FREE
booklets. Mail it today!

INTERNATIONAL CORRESPONDENCE SCHOOLS

DEPT. 785, SCRANTON, PENNA. 18515

RADIO-TV-ELECTRONICS
[ Electronic Fundamentals

City. Zone, State

Employed by

Name __Age

in Hawaii reply P. O. Box 418, Honolulu. In Canada, 1.C.S. Canadian, Ltd., Montreal
Please rush me “How to Succeed,” sample study lesson and opportunity booklet in the field I’ve checked below.

ELECTRICAL |
1 Elnctrical Drafting

OTHER FIELDS
O Architecture-Building

|
| |
[ Electronic Technician ! | | Elnrtrical Engrg. | O Art
| 1 F.C.C. License : Cler. Engrg. Technician : [0 Automotive
| | General Electronics 1 [ Eluctric Light & Power | ~ Business
1 Industrial Electronics ] — Practical Electrician i — Engineering
[ Instrumentation, Servos, ] — Frofessional Elec. Engr. | High Schoo!
Automation Elsctronics | | IT NOT LISTED, PLEASE SPECIFY
[ Radio-TV Servicing ! | ]

Home Address _

Working hours AM.to P.M.

Occupation

Special low rates to members of U. S. Armed Forces
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NOW THERE ARE
51 RADIO SHACKS

COAST TO COAST

CALIFORNIA

BAKERSFIELO — 1308 19th St. 322-8448
LOS ANGELES (Downey! — Stonewaod Shop. Ctr,,
923-1709

SAN DIEGD (La Mesa} — Grossmont Shon. Ctr |
465 4062

LONG BEACH — 127 W. Tth St.. 4323318

LONG BEACH — 3976 Atlantic Ave . 426-7514

0AKLAND (San Leandro} — Bay Fair Shop. Ctr
351-2990

CONNECTICUT

HAMOEN — Hamden Mart Shop. Ctr

MANCHESTER — Manchester Shopping Parkade

NEW HAVEN — 92 York St., 787-7121

NEW LONOON — New London Shop. Ctr

STAMFORD — 29 High Ridge Rd., 325-4371

WEST HARTFORD — 33 So. Main St. 236-5441
ILLINOIS

CHICAGO — Evergreen Plaza at 95th St

636-9796

MAINE
PORTLANO — Pine Tree Shop. Ctr., 773-707¢

MASSACHUSETTS
BOSTON — 167 Washington St.. 523-4719
BOSTON — 534 Washington St , 426-3431
BOSTON — 110 Federal St., 42€-3397
BRAINTREE — South Shere Plaza 843-3200
BROOKLINE — 730 Commanwealth Ave
734-1000
CAMBRIOGE — Fresh Pond Shop. Ctr.. 431.2925
FRAMINGHAM — Shoppers’ World, B72-6569
LOWELL — Central Shop Plaza, 455-5469
SAUGUS — N E. Shop. Ctr., 233-5350
SPRINGFIELD — 1182 Main St., 734-2189
WORCESTER — Lincoln Plaza 757-9030
MINNESOTA
ST. PAUL — 16 E. 6th St. 222-4801
NEW HAMPSHIRE
MANCHESTER — 1247 EIm St 669-1303

NEW MEXICO
ALBUQUERQUE — 6315 Lomas, N.E., 268-5722

NEW YORK
NEW YORK — 1128 Ave of the Americas

687-4482

SYRACUSE — 3057 Erie Blvd. East, 448-4990
OHIO

CINCINNAT! — 852 Swifton Ctr., 631-4570

OKLAHOMA
OKLAHOMA CITY — Mayfair Shop. Ctr,
TULSA — 317 South Oetroit St.. 582-3401
PENNSYLVANIA
PHILAGELPHIA — 23276 Cottman Ave
Roosevelt Mall. 338-4711
PHILACELPHIA — 1128 Walnut St., 923.2198

RHODE ISLAND

CRANSTON — 1301 Reservoir Ave., 342-6600
EAST PROVIDENCE — Shoppers’ Town, 434-5672

TEXAS
ARLINGTON — Collins at Park Row
OALLAS — 1601 Main St. 741-6279
DALLAS — Medallion Center, 363-6236
DALLAS — 125 Wynnewood Village, 948-3201
FORT WORTH — 1515 So. Univ. Or., 335-4705
FORT WORTH — 900 East Berry St., 927-7828
FORT WORTH — 3524 Ea;; Oegtson Highway,

1-1851

HOUSTON — 2315 Travis St., 523-0871
HOUSTON — 322 Northline Mall, 697-7914
HOUSTON (Bellaire) — 4759 Bissonnet
667-5190
SAN ANTONIO — wonderland Ctr., 7359161
WACO — 1016 Austin Ave., 752.7739
VIRGINIA
ARLINGTON — Washington-Lee Shcp. Ctr.,
524-5422
WASHINGTON
SEATTLE — 2028 Third Ave.. 682-5280

Rap10-TV EXPERIMENTER
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RADIO SHACK® GIVES YOU
THS $6.95

HARD-
BOUND

WITH ANY ORDER

OF $3.00 OR MORE

FROM BARGAIN
LIST BELOW!

RADIO SHACK — America's largest chain of 100%, company-owned electronics shop-

ping centers — offers a unique below-cost

or more, you get a $6.95 copy of "How to Build Electronics Equipment’

savings opportunity! With your order of $3
. for just

$1! Bonus #2: add only 50¢ total for packing, shipping and postage, regardless of

order size — anywhere in the United States.

290 PAGE BOOK

FANTASTI

AUTO

RADIOSAI—E

I-ARCHER>PAKS

For Experimenters, Hobbyists

{0 50 TUBULAR CAPACITORS: 100 mmf to
| mt; to 600 WYDC. =27-1568 $i
O 150’ OF HOOK-UP WIRE 6 rolls of 25’
each. =18 thru 22, =27 3!
[ 50 ASSORTED CAPACITORS includin
disc, ceramic, mylar, paper, etc. 227-119% $1
0 50 QUALITY CARBON RESISTORS: 100¢}

to 2 meg®. s, 1, 2 watts. =27-1563 sl
[ 8 TRANSISTOR ELECTROLYTICS: 5§ mid
to 100 mfd; ass't. voltages. =27-1571 $l

08 RCA PLUGS & JACKS:
tuners, recorders, etc. =27-15
O $25 ELECTRONIC SURPRISE PACKAGE:
resistors, diodes, condensers, =27-1251 $1
0 12-YOLT POWER SUPPLY KIT: for any
low-voltage requirement. 27-1220 31
[ 4 CK-722 TYPE TRANSISTORS: perfect as
audio amplifier. Inert case. =27-1034/2 = $1
0O 10 GERMANIUM DIODES:
IN34, IN34A, IN60. =27-82| $
0O 2 10-WATT POWER TRANSISTORS: PNP
type; TO-3 case. =27-833 $!
[ 40-WATT POWER
power supplies, etc.
27-834

for phones,
75 $

similar  to

TRANSISTOR: for
Similar to 2NI73
$

ONLY ‘REALISTIC’

Lifetime TUBES ARE
GUARANTEED _ =
FOR LIFE! 279

24K Gold Clatw R

Contacts
Tube  NetEach Tube Net Each
Type 1-5 5-Up  Type 1-5 5-Up
0z4 139 1.19 e6BUS 1.99 1.79
1B3/ 6BZ6 1.39 1.19

1G3GT 1.69 1.49 6CB6A 1.39 1.19
1X2A/B  1.99 1.79
3BZ6 1.39 1 19

3CB6 1.39 1.19

SAM8 239 2.19 6EA8 1.99 179
54Q5  1.39 1119 6K6GT 169 1.49
5U4GB 139 119  ggN7,

6AGS  1.69 149 gt 69 1.49

GTA 239 2.19 :
6AUSBA 139 119 $3op, 189 178
6AWSA 2.39 2.19 12AU7A 1.39 119
6AX4/ 124X4/

(OB 169149 "GTE 169 149

A N
6BE6 135 119 1A% 1§32 142
6BK7B 199 179 12BF6 1.09 .99

Q5 139 1.19 357567 1.09 99
6BQBGA/ 50L5GT 169 1.49

GTB = 2.39 2.19

Radio Shack scooped up 3 trailerdoads
of choice American transisterized auto

radios at a price so "right” you save
almost 50% off dealers' net grices!
All brand naw; all in factory cartons.
They were made for '58-'62 U.S. autos
— but thrifty do-it-yourselfers can
easily install 'em in any make or year
of car, truck or boat having staxdard
12V negative ground. Get 5 solid
watts of power; 7 tuned circuits; auto-
matic volume control! Choesa conven-
ient pushbutton or manual tining
They're complete with speake- and
factory manual, ready to play.

MANUAL

TUNE PUSHBUTTON
882

Nat. Adv't. 4617

Dealer Net:

1200° MYLAR TAPE/7” REEL!

#44.-755
Lots Lots Lots
of 50 of 10 of 3

79 895 995

JUNE-JULY, 1965

300° MYLAR TAPE/3” REEL!

Lots Lots

of 10 of 5 #44-1073

0'59:64: 69

Please send me the Tapes and/or Tubes indicated below:

Tapes
Tubes

NAME
STREET
CITY

STATE

ngﬂ 29[1

Dealer Net:
~12-95% =295z

Paks as checked §-

Tubes 3.

Tapes $—

Auto Radio

300k § 1.00
\ Postage /Handling 50¢

TOTAL
ENCLOSED § .

—] Check [] Money Order
1 Add to my Account.

RTY-565

3



IFiII Out This Coupon — Mail at [lnce!l

COMMERCIAL TRADES INSTITUTE
1400 Greenleaf Avenue Dept. T-30
I Chicago, Illinois 60626
YES! | want your FREE booklet, “You ‘and Your Future
in Television-Electronics,” with New Information on
I Color TV. | understand | will not be obligated in any I
way whatever.

I Name. Age. I

Address

l City. State Zip Code I
Accredited Member National Home Study Council

Get this
valuable

FREE

%7 BOOKLET

that tells how you can

MAKE BIG MONEY
IN COLOR
TELEVISION

Hundreds of Good Jobs

Every month new thousands switch to color
TV. Today there’s a desperate need for repair
and service men with skill to keep both black
and white and color TV in action.

Right now there are thousands—Iliterally
thousands — of good jobs waiting to be filled

Easy to Learn at Home in Your Spare Time

When you get your free booklet, you'll see how
quickly and easily you can set yourself up in
a high-paying job or a business of your own,
either part-time or full-time. You set your own
pace. Many students study as little as one
hour a day! Some pay their whole tuition with
cash they earn while training.

You Make Your Own Television Set

As an extra bonus, you end up with a TV set
—one of the best that money can buy — all
your own. Using the 20 valuable kits of parts
and tools, you build a complete television set.

Mail the Coupon Above at Once!

Color TV is booming. The growth that started
slowly a few years ago is now in full swing. If
you act now _ ., you can get in on the ground
floor right at the beginning of television’s big-
gest new growth surge. Send for the FREE
BOOKLET at once. Mail the coupon above

COMMERCIAL TRADES INSTITUTE
1400 Greenleaf Ave., Chicago, lll. 60626

MAIL COUPON AT TOP OF AD

JUNE 1965—
JULY 1965

VOLUME 18 No. 3

990

1_a,
*at

* \
Cuias

_ . RADIO-TV
EXPERIMENTER

JULIAN M. SIENKIEWICZ
WA2CQL

Editor

WILLIAM HARTFORD
KKD7432

ANTHONY MACCARRONE
JOSEPH DAVIS
GREGORY CHISLOVSKY

Associnte Editor

Art Director

Assistunt Art Director

Art Editor

Art Associate

ALBERT DE QUERQUIS

Art dssociate

LINDA BRUCE

LEONARD F. PINTO Production Lirector
ELLIOT S. KRANE
JIM CAPPELLO

CARL BARTEE

Advertising Director

Advertising Manager

Production Manager

Assixtant Production Manager

HELEN GOODSTEIN

Promotion Manager

RONALD SMILEY

Corer Art Director

FRANK A. TAGGART

JOSEPH DAFFRON

Erecutive Editor,
S&M Hundbooks

President and Publisher
B. G. DAVIS

EBrecutive Vice President and Assistant Publisher
JOEL DAVIS

Vice President and Editorial Director
HERB LEAVY

RADIO-TV EXPERIMENTER, Yol. 18, No. 3 (#740), is published bi-monthly
by SCIENCE & MECHANICS PUBLISHING CO., a subsidiary of Davis
Publications, Inc. Editorial, business and subscription offices: 505 Park
Ave., New York, N. Y. 10022. One-year subscription (six issues)—
$4.00; two-year subscription (12 issuesl—$7.00; and three-year
subscription 118 issuesl—$10.00. Add 75¢ per vear for postage 4
outside the U.S.A. and Canada. Advertising offices: New York, 505
Park Ave., PL-2-6200; Chicago: 520 N. Michigan Ave., 527-033D; los
Angeles: 6363 Wilshire Blvd., 653-5037; Atlanta: Pirnie & Brown, 3108
Piedmont Rd., N.E., 404-233-6729; Detroit: Paul Pequinot, 357 Kendry
Drive, Bloomfield Hills, Mich., 313-338-1922; Long Island: Len Osten, 9
Garden Street, Great Neck, N.Y., 516-487-3305; Southwestern adver-
tising representative: Jim Wright, 4 N. Eight St., St. Louis, CH 1.1965.

EDITORIAL CONTRIBUTIONS must be accompanied by return postage
and will be handled with reasonable care; however, publisher assumes
no responsibility for return or safety of manuscripts, art work, or
photographs. Contributions should be addressed to the Editor, Radio-
TV Experimenter, 505 Park Avenue, New York, New York 10022.

Second class postage paid at New York, New York and ot additional
mailing office. Copyright 1965 by Science and Mechanics Publishing Co.

RADp10-TV EXPERIMENTER



Some plain talk from Kodak about tape:

Print-through and
sound brilliance

Put a magnet near a piece of
iron and the iron will in turn
become magnetized. That’s print-
through. With sound recording
tape, 1t’s simply the transfer of
magnetism radiating from the re-
corded signal to adjacent layers
on the wound roll. Print-through
shows up on playback as a
series of pre- and post-echoes.

All agreed. Print-through 1s a
problem. There are some steps
you can take to minimize it. You
can control the environment in
which you keep your tapes, for
example. Store them at moderate
temperatures and at no more
than 50% relative humidity. Also
store themn “tails out™ and peri-
odically take them out for “‘exer-
cising” by winding and rewind-
ing them. You can even interleave
the layers with a non-magnetic
material. Any volunteers? A bet-
ter way is to start with a tape
that doesn’t print much ... which
leads to low output problems if
you don’t make the oxide coating
substantially more efficient.

And this is Kodak’s solution.
It’s not simple, but it works. It
starts with the selection of the
iron oxide. In order to achieve
low print-through, the oxide
needles must have the proper
crystalline structure. Kodak’s ox-
ide needles have that structure
.. . offering the highest potential
of any oxide currently available.

Milling the oxide ngredients
also is very critical. If you mill for
too long a time, the needles will
be broken up and print-through
will be drastically increased. Too
short, and the dispersion will be
lumpy. But other factors in the
milling process are equally im-
portant. Like the speed at which
the ball mill turns. It can’t be ro-
tated too fast, otherwise the

June-JuLy, 1965

needles will be broken up, and
broken needles, you know, ex-
hibit horrible print-through be-
havior. If you rotate the null too
slowly, the oxide and other in-
gredients will not be blended

”R'M"TE’;’;OUG” 400 CPS RECORDED SIGNAL

(TYPE 314)

53do.

v PREECHO

uniformly. Other factors such as
temperature and the composition
and viscosity of the ingredients
must also be critically controlled.
One more thing. You’ve got to
make sure all the needles end up
the same size (.1 x .8 microns).
A very important contributor
to low print-through 1s the binder
that holds the oxide particles in
suspension. The chemical com po-
sition of a binder contributes
nothing magnetically to a tape’s
print-through ratio. What a
binder should do is completely
coat each individual oxide needle,
thus preventing the particles from
making electrical contact. And
that 1s just what our “R-type”
binder does. The final step 1s to
take this superb brew and coat it
just the right way on the base.
Print-through tests are a mil-
lion laughs. We record a series of
tone bursts . . . saturation, of
course. We then cook the tape
for 4 hours at 65°C. and then
measure the amplitude of the

S

loudest pre- or post-echo. The
spread between the basic signal
and the print-through 1s ralled
the signal-to-print-through ratio.
The higher the number, th= bet-
ter the results. Most of the gen-
eral-purpose tapesyou’llfindhave
a ratio of 46-50 db. Low-print
tapes average about 52 db. You
can see from the graph that our
general-purpose tape tests cut at
53 db., so it functions as bath a
general-purpose tape and a low-
print tape—and at no extra cost.
High-output tapes with their
thicker coatings have pretty awful
print-through ratios—generally
below 46 db. Kodak’s high-out-
put tape (Type 34A) has some-
thing special here, too. A ratio of
49 db—equal to most gensral-
purpose tapes.

Kopak Sound Recording
Tapes are available at electrcnic,
camera, and department stcres.

£ .
SHUND RECORONG E'

FREE! New comprehens.ve
booklet covers the entire field of
tape performance. Entitled
“Some Plain Talk from Kocak
about Sound Recording Tape,”
1t’s free when you write Depart-
ment 8, Eastinan Kodak Con-
pany, Rocliester, N.Y. 14650.

©Eastman Kodak Co. MCM LXI{

EASTMAN KODAK COMPANY, Rochester, N. Y.



n
now there are <

time & tool-saving
double duty sets .,

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

iy

£

hollow *'piggyback’’ torque ampli- PS88
fier handle which provides the gts’ltzt“lt;’;;

grip, reach and power of standard
drivers. Each set in a slim,
trim, see-thru plastic pocket case,
also usable as bench stand.

screwdrivers

PS7
2 slot tip,
2 Phillips

screwdrivers,
2 nutdrivers

¢

P$120

10 color
coded nutdrivers

e

| |
[ |
| XCELITE INC. - 64 BANK ST., ORCHARD PARK, N. Y. |
| Please send free literature N563. |
| name |
: address :
| city state & zone |
g S Sy S R S a

BOOKMARK
by Bobuors

Picking books for review is a difficult task
for the ol' Bookworm. After all, what
may be a complicated theory book for one
reader of Rapio-TV EXPERIMENTER may be
a comic book for another reader. In this
issue, your ol’ Bookworm has singled 5 far
out books for review that will reach into
previously untouched corners of our readers’
specialized interests. Read on, see if you
agree with me.

Transistor Texts. John M. Carroll, the
former Managing Editor of Electronics mag-
azine (a McGraw-Hill business/technical
publication) and presently Associate Profes-
sor of Industrial Engineering at Lehigh Uni-
versity, has compiled the best of transistor
articles previously published in Electronics
into three out-standing hard cover books.
Only a brief synopsis of each text can be
given in our limited space. More information
on the texts can be had by writing directly
to the publisher, McGraw-Hill Book Com-
pany, Dept. 740, 330 West 42nd Street, New
York, New York 10036.

TRANSISTOR
. CIRCUITS
AND :
APPLICATIONS
234 pages
Hard cover
$10.00

00 Transistor Circuits and Applications—
Here is a thorough treatment of the transistor
art, including a large number of typical cir-
cuits with component values and explanatory
articles which deal with transistor structures,
techniques, circuits, and equipment. The
book provides circuit designers with a handy
source of detailed information on how to

(Continued on page 10)

Rap10-TV EXPERIMENTER
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Your ticket to a good job in electronics.

These men will tell you how to get it!

Matt Stuczynski, Senior Transmitter
Operator, Radio Station WBOE.

“The Commercial FCC License is 4 ‘must’
for a career in broadcasting. I took CIE's
Home Study Electronics Course and. thanks
to their *Auto-Programmed’ teaching
method, passed the Ist Class FCC License
Exam on my first try! I now have a good
job in studio operation, transmitting, prool
of performance, equipment servicing.’

Chuck Hawkins, Chief Radio Technician,
Division 12, Ohio Dept. of Highways.

My Cleveland Institute Course enabled
me to pass hotk the 2nd and [st Class License
Exams on my first attempt , . . even though
1'd had no other electronics training. I'm
now in charge of Division Communications
and we service 119 mobile units and six
base stations. It's an interesting, challeng-
ing and extremely rewarding job.”

Glenn Horning, Lecal Equipment Supervisor,
Western Reserve Telephone Compaay,

““l owe my 2nd Class FCC License to C'eve-
land Institute. Their FCC License Program
really teaches you theory and fundamentals

.. is particularly strong on transistors, mo-
bile radio, troubleshooting and math. Our
Company has 10 other men enrolled «ith
CIE and it’s going to help every one of them
just like it helped me.”

How about you? If lack of an FCC License is holding
you back, it’s time you looked into Cleveland Insti-
tute of Electronics Home Study. All you have to do
is send us the coupon . . . and in a few days, you'll
have the complete story. And remember . . . Cleve-
land Institute backs their programs with this exclusive,
money-back warranty: A CIE License Course will
quickly prepare you for a Commercial FCC License
exam. If you complete the course but fail to pass the
exam on your first artempt, CIE will refund all tuition.™

Get started now. Send coupon for free booklet ‘‘How
To Get an FCC License.”’ There’s no obligation.

Cleveland Institute
of Electronics
1776 E. 17th St., Dept, EX-12 « Cleveland, Ohio 44114

June-JuLy, 1965

HOW TO GET A
COMMERCIAL

Cleveland Institute FEE "'_CENSE

of Electronics

1776 E. 17th St.,, Dept. EX-12
Cleveland, Ohio 44114

Please send me your FREE booklet... without obligation.

My Occupation is

Name Age

Address

County

City __ State _Zip

A leader in Electronics Training . .

1

|

|

|

|

|

|

|

Yes! I want to know how toget a Commercial FCC License. :
|

|

|

|

|

|

|

. since 1934 |
-



BECOME A RADIO

Build 20 Radio and Electronic
Circuits at Home

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

he ‘''Edu-Kit’ offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock bottom price. Our Kn( 13 deu?ned to train Radio & Electronics Technicians, making
use of the most modern method home training. You will learn radio theory, construc-
tion prachce and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.

You :Hl tearn how to build radios, using regular schematics; how to wire and solder
tn a Drof'.‘:.svonal manner: how to service radios. You wilt work with the standlrﬁ type of
punched metal chassis as well as the latest development of Printed Circuit cha;

You will f~arn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn
and practict code, .using the Progressive Code Oscillator. You will learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Slgnll Iruectar. Progres-
sive Dynamic Radio & Electronics Tester, Square Wave ng
instruct al material,

You will receive trnmmq for the Novice, Technician and General Classes of F.C.C, Radio
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code

Oscillator, Signa) Tracer and Signal Injector circuits, and learn how to operate them. You
will receive an excellent background for television, Hi-Fi and Electronics.

Absolutely no previous knowledge of iadic or science is required. The ‘'Edu-Kit’’ s the
product of many years of teaching and engineering experience., The '‘Edu-Kit'* will pro-
vide you with a basic education in Electronics and Radio, worth many times the complote
price of $26.95. The Signal Tracer alone is worth more than the price of the entire

THE KIT FOR EVERYONE

You do not need the :h?‘htes( background aqeu and back ds have successfully

in radio or science. er you are inter- sed the ‘‘Edu- Kll” in more tha

ested 1n Radio & Electlomc: because you trles of the world. The *‘Edu-Kit

want an mterestmg hobby, a well carefully designed, ep by step,

business or a job with a future, you will find you cannot make a mistake. The “‘Edu-Kit'’

the Edu- Kut" a worth-while investment. allows you to teach yourself at your own
Many thousands of individuals of all rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio ''Edu- is the 'oremol( educational radio kit in the world,
and 15 universally accep(ed as the standard in th eld of electronics training. The ‘'Edu-
Kit'’ uses the modern educational ciple of “Lea rn by Doing.”’ Therefore you construct,
learn schematics, study theory, practice trouble-shootlng—all m a closely integrated pro-
gram designed to provide an easily-learned, tho gh and

ou begin kv examining the various ra pares of me
function, theory and wiring of these part; Then .
set you will enjoy listening to regular broadcast 'ta(mns Iearn lh.ory. practice testing
and “irouble-shooting. Then you build a more advanced rad.o, learn maré advanced theor
and techniques. Gradually, 1n a progressive manner, and your own rate, you w (
#ind yourself constructing more advanced multi-tube radio cnrculu, and doing work like a

professional Radio Technlclan

Included the *Edu-Kit'' course are Receiver, Transmitter, Code Oascillator,
Signal Trace e Wave Generator and Signal I‘d)ec(or circuits. These are not unprofes-
sional ‘‘breadboard'’ experiments, but genuine io circuits, constructed by means of

rofessional wiring and soldering on metal chassis, plus, the new method of radio construc-
1on known as ‘‘Printed Circuitry.’” These circu operate on your regular AC or DC house
current.

THE "EDU-KIT" 1S COMPLETE

Yau will receive all parts and instructrons necessary to build 20 different radio and elec-
tronics circuits, each guaranteed to operate. OQur Kits conta tubes, tube sockets, vari-
able, electrolytic, miica, ceramic and oaper dielectric condensers, resistors, tie strips, coils,
hardware, tu g, punched metal chassis, Instruction Manuals, hook-up wire, solder,
selenium rectifiers, volume controls and switches, ete.

In addition, {ou receive Printed Circuit materiais, including Printed Circuit chassis,
special tube rockets, hardware and instructions. You also receive a useful set of tools, a

rofessional electric soldering iron, and seif-powered Dynamic Radio and Electronics

ester. The ‘'Edu-Kit'" algso includes Code Instructions and the Progressive Code Oscillator,
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You
will also receive lessons for servicing wrth the Progressive Signal Tracer and the Progres-
sive Signal lruecko I Hngh Fldellty Gunde and a Quiz Book. You receive Membership in
Radio-Tv Club, Frce Consult vice, Certificate of Merit and Discount Privileges.
You receive ali parts, tools, |nstruct|onl. etc. Everything is yours to keep.

NOW! TRAIN AT HOME

[ SERVICING LESSONS |

rn trouble-shooting and servic-
ing in a progressive manner. You will practice
repairs on the sets that you construct. You
will learn symptoms and causes of trouble in
home, portable and car radio ou will} learn
how to use the professionat Signal Tracer,
the unique Signal Injector and the dynamic
Radio & Klectronics Tester. ‘While you are
learning in this practical way, you will be
able to do many a repair job for your friends
and neighbors, and charge fees which will far
exceed the price of the ‘‘Edu-Kit."”” Our Con-
sultation Service will help you with any
technical problems you may have.

J. Statait 25 Poplar Pl., Waterbury,
Conn., wri have repaired several sets
‘or my friends, and made money. The *'Edu-
Kit”’ paid for elf, | was ready to spend
$240 for a Cour but ) found your ad and
sent for your Kit.

FROM OUR MAIL BAG

Ben Valerio, P. O. Box 21, Magna, Utah:
“The Edu-Kits are wonderful. He i al
@ you the questions and a
for them. 1 have been in Radio for
last seven years, but like to work with
Radio Kits, and like to build Radio Testing
Equipment. ) enjoyed every minute | worked
with the different kits; the Signal Tracer
waorks fine. Also like to let you know that i
feel proud of bacoming a member of your
Radio-TV Ciub.'

Robert ‘L. $huff, 1534 Monroe Ave., Hunt-
m ton, W. Va.: *Thought |} would drop you

ew lines to say that } received my Edu-Kit,
nnd was reaily amazed that such a bargain can
be had at such a low p have already

nd phonographs. My

really surprised to see me get
g of it so quickly. The Troubl»
shooting Tester that comes with the Kit is
really swell, and finds the trouble, if ther
is any to be found.'

PRINTED CIRCUITRY

At no increase in price, the “Edu-Kit”
now Induces Printed Circuitry. You
bulid a Printed Circuit Signal Injector,
a unigue serving Instrument that can
dotact mlny Radio and TV troubles. This

Yy new hnl of radio con-
struction is now becoming popular in com-
mercial radio and TV sets.

A Printed Circult is a special insu-
lated chassis on which has been depos-
ited a copducting material which takes
the place of wiring. The various parts
are merely plugged in and soldered to
terminals.

Printed Circuitry is the basis of mod-
ern Automation Electronics. A knowl.
edge of this subject is a necessity today
for anyone Interested in Electronics.

IN RADIO AND ELEGTRONICS

ORDER DIRECT FROM AD

USE COUPON ON NEXT PAGE

RECEIVE FREE RADIO & TV PARTS JACKPOT

Rap10-TV EXPERIMENTER



$26°5

TECHNICIAN for only

THE NEW IMPROVED DELUXE

Progressive
Radio “Edu-Kit”

IS now ready

NOW INCLUDES
: 12 RECESIVERS s
3 TRANSMITTER
: SQ. WAVE GENERATOR HOME
AMPLIFIER
* SIGNAL TRACER RADIO

* SIGNAL INJECTOR COURSE
* CODE OSCILLATOR

SCHOOL INQUIRIES INVITED

Unconditional Money-Back Guarantee

PRACTICAL

TRAINING ELECTROMICS
TECHNICIANS SINCE 1944

EXTRAS

= SET OF ToOLS
SOLDERING [RON

*

The Progressive Radio ‘‘Edu-Kit"" has been sold to many thou- ELECTRONICS TESTER
sands of indivi t hools and or i i public and private, PLIERS-CUTTERS
throughout the world, It is recognized internationaily as the ideal
radio course. = VALUABLE DISCOUNY CARD

By popular demand, the Progressive Radio '‘Edu-Kit" is now

available in Spanish as well as English. = CERTIFICATE OF MERIT

It i d tood d d that should the P 3 Rad &
“Edu-Kit™ be returned to Progressive ~Edu-KIe" Inc. for any roa: FESTERNINSTRUCTION RS RUAL,
sonb;\;hatever, the purchase hmrit:edmlrill be refunded in full, without « HIGH FIDELITY GUIDE « QUIZZES
qui @ or question, and without delay.

The high t hich P i “Edu-Kits” Inc. = TELEVISION BOOK + RADIC
earnez tf:foug;lecl‘:sgnrlnla‘:‘y ;:!alfs of r:egr';/el?ewro the l‘nul;li.t: isngueh:: TROUBLE-SHOOTING BOOK

its uncondili%nalh insistence upon the mafntenance of perfect engi-
neering, the highest instructional standards, and 100% adherence -
to its Unconditional Money-Back Guaranlee.'As a result, we do not CONSULTATION SERVICE « FCC
have a single dissatisfied customer throughout the entire world AMATEUR LICENSE TRAINING

PRINTED CIRCUITRY

MEMBERSHIP IN RADIO-TY C.UB:

"

Wau Will Find Thai The ﬂaa«;aedd.éae
Radic “Edu-Kil” i ﬂm/ecl‘

FOR anyone who wishes to learn more about radio construction, theory and servicing.
FOR anyone who is looking for an
interesting hobby. .

e * « FOR anyone who would like to
learn radio but does not have
time to attend reguiar school

Jeseetesasacencensaneacuasaasantarasananannnanan seessassesatesseasssascensannnsaaan
‘0 Send “Edu-Kit” postpaid. | enclose full payment of $26.95.

[J Send “Edu-Kit” C.0.D. | will pay $26.95 plus postage.

O Rush me FREE descriptive literature concerning “Edu-Kit."”

hours. L T
-« *» = FOR anyone who wants to start
§tudying for a high-paying radio AdAresS. ...ttt ittt et
job.
* o = FOR anyone Who Wishes to Start ........................................................
in Television.

PROGRESSIVE "EDU-KITS" INC.

(ATT: S. Goodman, M, S. in ED., Pres.)
w 0. n 'I' l-l s I 5 n ﬂ 1186 Brodaway, Dept. 529NN Hewlett, N. Y.
n

auaEvenEEEEaEEsesEseanEasassanssas?

(=]
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Fill in coupon for a FREE One Year Subscrip-
tion to OLSON ELECTRONICS’ Fantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, Tuners, CB, and other Val-
ves, Credit plan available.

NAME
ADDRESS. — —
ity ZONE__STATE

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

OLSON ELECTRONICS

INCORPORATED
355 S. Forge Street Akron, Ohio 44308

BURNOUT-PROOF
METER MOVEMENTS

PROFESSIONAL
INSTRUMENTS

ONE YEAR Factory
Guarantee

Up to 100,000 Ohms
Per VoIt Sensitivity

Close Tolerance + 2%
Jeweled Movements

Instrument Quality
Multipliers & Shunts

Packaged in Shock —
Proof Custom Cases

Mirrored Meter Scales

Model M-330 (iflust.)
30K Ohms Per Volt DC

$195

FOR COMPLETE DETAILS see your
Distributor or write Dept. RE1

I.L.TI. CORPORATION

KEW GARDENS, NEW YORK

10

BOOKMARK

(Continued from page 6)

apply transistors in military, industrial, and
home-entertainment equipment. It covers
typical transistor operating characteristics,
important circuit parameters, transistor
types, problems of temperature and gain
stabilization, and a large number of typical
transistor circuits, including newest transis-
tor radios. Circuits are shown with actual
component values and include those used in
portable and automobile radios, audio am-
plifiers, military communications equipment,
telemeters, servo amplifiers, computers, in-
dustrial and medical instruments, and hear-
ing aids. Operating characteristics of over
200 commercially available transistors, rep-
resenting all types, are listed.

U0 Modern Transistor Circuits—Here is a
comprehensive collection of modern transis-
tor circuits, classified and arranged for easy
reference. Almost 200 circuits are presented,
with complete design information and elec-
tronic component values. The circuits are
arranged both by generic types such as am-
plifiers, oscillators, power supplies, and pulse
circuits, as well as by specialized applica-
tions such as broadcast equipment and home
entertainment; audio and RF communica-
tions circuits; missile, aircraft, and satellite

283 pages
Hard cover

$10.00

telemetering equipment; test instruments; and
industrial, scientific, and medical devices.
Emphasis is given to new circuits combining
transistors and electron tubes, and transistors
and magnetic amplifiers. There are over 200
schematic diagrams, along with important
block diagrams, performance curves and

(Continued on page 14)

RaAp10-TV EXPERIMENTER



SOMEONE SHOULD DEVELOP AN EASY WAY

TO LEARN ELECTRONICS AT HOME

RCA INSTITUTES DID!

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

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

SEPARATE COURSES

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

CHOOSE A CAREER PROGRAM NOW
your first step to the job of your choice!
Television Servicing
Telecommunications

FCC License Preparation
Automation Electronics
Automatic Controls

Digital Techniques

Industrial Electronics

Nuclear Instrumentation

Solid State Eilectronics
Electronics Drafting

RCA INSTITUTES BONUS EXTRAS

Only RCA Institutes offers you a Liberal
Tuition Plan, one of the most economical
ways to learn. Plus, you get top quatity

equipment in all kits furnished to you with

your courses—yours to keep and use on
the job. And now, RCA’'s NEW PRO-
GRAMMED ELECTRONIC BREADBOARD
GIVES YOU LIMITLESS EXPERIMENTA-
TION —scientific laboratory procedures
right in your own home! You build a work-
ing signal generator, AM Receiver, Muiti-
meter, Oscilloscope, and other valuable

@
K 2)| THE MOST TRUSTED NAME IN ELECTRONICS

e

June-JuLy, 1965

equipment—all as a part of your course!
Get the facts today!

Classroom Training Also Available. Day
and Evening Classes are available to you
in New York City at RCA Institutes Resi-
dent School. You may be admitted with-
out any previous technical training; prep
courses are available if you haver't com-
pleted high school. Coeducational classes
start four times a year.

SEND COUPON TODAY FOR COMPLETE
INFORMATION. CHECK HOME STUDY OR
CLASSROOM TRAINING.

RCA INSTITUTES, inc, rxss

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

RCA [nstitutes, Inc. Dept. RX-65
350 West 4th St., New York, N.Y. 10014

|

|

| Please rush me FREE illustrated book with informa-
I tion checked below. No obligation. Na salesman will
calt,

| Home study 01 Classroom Training (]
1

|

1

I

Name Age

Address,

Zone, State

City,
!

§ CANADIANS: Take advantage of these sams RCA In- |
stitutes Courses at no additional cost. No postage,

I no customs, no delay. Fill out coupon anc send in ]
envelope to: RCA Victor Ltd,, 5581 Royalmcunt Ave., 1

I Mantreal 9, Quebec.
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13 HEATHKIT VALUES... SEE THE

Deluxe 21” All-Channel Hi-Fi Color TV

Only color TV you can build . only color TV you
can adjust & m'untaln yourself ‘with exclusive “built-
in service center” . . . only color TV you can install 3
ways—wall, custom c.xblnel or either Heath factory-
built cabinet. Tunes ail channc]s 2 thru 83 to bring
you 21” of true-to-life color and black & white pic-
tures, plus hi-fi sound. All critical circuits prebuilt &

GR-53A

$3ggﬂﬂ

{less cabinet}

aligned . . . assembles in just 25 hours!
Kit GR 53A chassis tubes, tuners, speake/
Aokt S - Bk T 3. 2o ag T .5399.00

GRA-53-7, deluxe walnut cabinet, 85 lbs.. 5115 00
GRA-53-6, walnut-finished cabmet 52 lbs. .. .$49.00

Deluxe Heathkit/Thomas
“Coronado” All-Transistor Organ

Saves up to $400.. . Easy to build & play.. . No extras
to buy! Features 17 true organ voices; 28 notes of
chimes; built-in 2-speed rotating Leslie, plus 2-unit
main speaker systems; two full-size 44-note keyboards;
reverb; attack, sustain & repeat percussion (the only
organ to give you all 3): stereo chorus control for ex-
citing “stereo’ effects: 75-watt peak music power am-
plifier; and hand-crafted, hand-rubbed walnut cabinet
& bhench. Hear it yourself—Send 50¢ for demonstration
record GDA-983-2, 77, 33V3 rpm. Organ wt. . .242 lbs.
Also available, low-cost Heathkit/Thomas “Largo,”
gk organ only, 158 lbs....... ... ... ... .....$349.00

584900

(Includes bench)

Low-Cost 40-Watt Deluxe 70-Watt
Transistor Stereo Amplifier Transistor Sgcreo Amplifier )
Produces full 66 watts IHF music power  AA-22 Enjoy cool, instant operation, long life, Aa-21C

at = 1 db from 15 to 30,000 cps. Quick, $ 95 and natural “transistor sound.” Enjoy $ 95
clean “transistor sound.” 5 stereo inputs. 100 watts 1H1F music power at == 1 db
Walnut cabinet, 23 lbs. Maiching Al- from 13 to 25,000 cps. Walnut cabinet.

33A AM/FM/FN\I Stereo Tuner $99.95. 29 Ibs. Matching AJ-43C AM/FM/FM
Stereo tuner $129.95.

ll

Heathkit Walkie-Talkies!

1-Watt GW-52 . : . up to 3-mile operation; 10-
transistor, 2-diode circuit; $20 rechargeable battery:
metal case: specify channel; pair $139.95, each $74.95.

'l

(8] 9-Trunsistor GW-2] . . up to I-mile operation;

“ |“|||“ crystal-controlled transmit & superhet receive; metal
””“I 7 case; specify channel: pair $74.95, each $39.95.

l 1i (€] 4-Transistor GW-31 . . . Y4 mile operation or

ey m“ more; no license, tests, age Hmit; fits in pocket; metal

case; specify ch.\nnel pair 435, ‘each $19.95.

Rap10-TV EXPERIMENTER



OTHER 237 IN FREE CATALOG!

I =

New! Heathkit Shortwave Radio!

Covers 550 kc to 30 mc—includes AM
plus 3 shortwave bands; 57 speaker;
lighted bandspread tuning dial, relative
strength indicator & 77 slide-rule dial;
BFO; 4-tube circuit plus 2 rectifiers;
“low-boy” metal cabinet; 3 lbs.

Deluse

Single Sideband Amateur Receiver!

Covers 80 thru 10 meter bands with all $8-300
crystals furnished. plus provisions for$ [][]
VHF, 1 ke dial calibrations—100 ke per

dial revolution. Tuning dial to knob 265

ratio approx. 4 to . Less speaker. 22 lbs.
Matching transmitter & KW lincar am-

plifier alsv available.

Heathkit Vacuum Tube
Voltmeter

Single AC/Ohms/DC
probe: 7 AC/DC/Obm
ranges; 1% precision re-
sistors for high accu-
racy: frequency re-
sponse * | db from 2§
cps to | me: voltage
doubler rectifier: simple
circuiv _board construc-

IM-11
Ao

$2495 m
Cren e

lion; S 1bs. Available Py -
wired, IMW-11, at .g' ; ’
$39.95. —

e e o et et et i . et ® e e 8 e St et ot e et e e e
HEATH COMPANY, Dept. 19-6
Benton Harbor, Michigan 49023
In Conada: Daystrom, Ltd., Cooksville, Ontario

[] Enclosed s $

FREE CATALOG

See these & over 250
other Heathkits. Save up

model(.,

to 50% by doing the

easy assembly yourself,

Send for your free copy Naqe

oGy Address.
Cit

] Please send my Free 1965 Heathkit Catalog.

’ IN
> Bl

MW -34

$8995

Deluxe 3-Channel CB Transceiver!

Features S crystal-controlled transmit & receive
channels; new front-panel crystal socket to change
transmit crystal of one channel; new spotuing swiich;
new TVI Tfilter; new calibratzad “S” meter; 3-way
power supply for fixed or maobile operation; ma3tal
cabinet; 19 lbs.

NEW! NELI Torque Fire' . Only All
Silicon Electronic Ignition System!
Not a kit . . . installs in just
S minutes! Cannot be
damaged by improper in-
stallation. Provides fewer
tune-ups, longer plug life,
grealer gas economy, in-
stant sturts in all weather.
Transfer from car to car
present system is left
intact. Operates on 6, 12,
or 24 v. DC, pos. or neg.
gnd. . . . any car or truck.
3 lbs.
NEW!
Deluxe All-Transistor AM Porzable!

GOP-35

;725

6 transistor. 2-diode circuit
gives 8 transisior perform-
ance. Uses standard flash-
light batteries . . . 1equires
only 1/10 operaung cost
of pocket-size portables.
RF stage & double-tuned
I.F. stage for greater sen-
sitivity & selectivity. Built-
in ¥2” dia. rod antenna,
47 x.6” speaker, vernier
tuning, shide-rule dial, &
black simulated leather

case. 6 1bs. !
I HAT KIT N

—_—

plus postage. Plcose senc

{Please Print]

Srare Zip

Prices & specifications subject to change without notice

Juwne-JuLry, 1963
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BIG MONLY

IN THE CORNERS OF

R

im TELEVISION, RADID,
ELECTRONICS, RADAR, SONAR

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

tronics, etc., Technician.
19 TRAINING KITS INCLUDED!
You recelve a Multi-Tester, Oscillator.
Signal Tracer. Oscllloscope, Signal Gen-
erator, Electronic Timer, Reg nerative
dio, 24” TV set (optional) and other
valuame testmg equlpment FREE BOOK
a FREE LESSONS yours for the
asklngl No obligation,

CHRISTY TRADES SCHOOL

Dept. T-1311, 3214 W. Lawrence
Chicago, ||l 6062

—
] cHRISTY TRADES scHooL, Dept. T-1311 |
3214 W. Lawrence Ave. . cmcago. ||| 60625
I Please send me the 3 FREE BO. and Special Form for I
PAYING LATER from EARNINGS MADE WHILE LEARNING,
l NAME . .qovuavvasussanacavasessancane AGEecaassa '
I ADDRESS “casaaviiasasenans aseesssaseen Ceseesss I
(&%$%0 nonon0000000000 STATE....... ZIP CODE......

ST #

?

d e ntical

|

fwins

i

g Best way to bring out the best in your
tape recording equipment, sterco or

+ ! mono, is to use the famous Sonotone
Ceramike® matched twins. Each set is

i aselected matched pair exhibiting

| similar coloration, frequency response
and output characterlstxcs within -2

- db. Ceramike models include a new
low- 1mpedance version, “CMT-

1 1050WR,” for transistorized tape
f;acorders and “CMT10A” for tube

\ iape recorders. A
low priced series is
also available start-
fng at under $10.00.

b

W Ti‘

. @ ke,

; $UNOTONE :

; audlio products S
e ———— a1 o W

%‘A( bl

TR

£ L
.. Soffitone Corp., Electronic Applications Div.‘?fmsford. N Y.
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BOOKMARK

(Continued from page 10)

waveforms, and photographs illustrating con-
struction of equipment. You can get imme-
diate benefit from this book by using its cir-
cuits and data directly to design similar de-
vices. It is based on more than 100 recent
engineering articles in Electronics.

[ Design Manual for Transistor Circuits—
This comprehensive manual presents a col-
lection of tested transistor circuits which de-
sign engineers may adapt to a variety of in-
dividual applications. In nearly all cases, all
component values are given. and the tran-
sistors used are commercially available.
Fundamentals of semiconductor devices and
network applications are reviewed in the first
chapter along with semiconductor materials,
forward and reverse p-n junctions, transistor
action, transistor load lines, hybrid matrix
parameters, cquivalent-T circuit, high-fre-
quency transistors, and power transistors.
Special devices are also included such as

381 pages
Hard cover

$10.00

unijunction transistors, controlled rectifiers,
thyristers, unipolar transistors, and integrated
semiconductor circuits. The material- -dealing
with basic circuits such as amplifiers, oscil-
lators, and power supplies—has been
grouped into 21 chapters for easy reference.
They cover such specific applications as ra-
dio, f-m, and television receivers; test in-
struments; industrial and radiation measuring
instruments; and computer circuits. Missile
and satellite circuit information has been
divided into two chapters for easy compre-
hension. One is devoted to telemetering cir-
cuits and the other to guidance circuits.
Similarly, digital computing circuit informa-

Rap1o-TV EXPERIMENTER



tion is separated into one chapter on count-
.ing circuits and three chapters on computer
applications. These latter chapters cover such
material as switching and control circuits,
memory circuits, and circuits for input and
output devices. The field of industrial elec-
tronics is covered in chapters on solid-state
switching, servomechanisms, and measuring
instruments. The new tunnel diode is cov-
ered in an article describing the theory of the
device, typical circuits, and applications. De-
sign charts and nomographs have been re-
produced to illustrate material covered.
Typical problems dealing with operation,
thermal design, and transistor operating
loads are discussed and analyzed. The basic
information, the scope of material covered,
the ease of comprehension and reference,
combine to make this manual equally suited
to the engineer approaching the subject for
the first time and to the experienced engineer
searching out specific circuits for particular
applications.

" Out In The Light. A new hobbiest manual,
Solar Cells and Photocells by Stu Hoberman,
has been placed on the bookshelves by pub-
lishers Howard W. Sams & Co., Inc. Solar
cells and photocells are being used extensive-
ly in all types of modern devices—from elec-
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128 pages
Soft cover
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tronic door openers to solar batteries in space
vehicles. The basic objective of this book is
to demonstrate the theory, application, and
construction of light-sensitive devices. Chap-
ter 1 discusses the basic principles of light-
sensitive devices and light sources, or illu-
minators. The electrical characteristics and
the symbols for these devices, as well as
application data are given. Chapter 2 de-
scribes the various types of light beams em-
ployed and some typigal applications of
photoelectric controls in industry. The easy-
to-build, low-cost projects presented in Chap-
ter 3 are designed for students, experiment-

FREE! For fun and pride in assembly, for long
years of pleasure and performance, for new ac-
ventures in creative electronics mail the coupon
below and get Conar’s brand new catalog of
quality do-it-yourself and assembled kits and
equipment. Read about items from TV set kits
to transistor radios . . , from VTVM’s to scopes
...from tube testers to tools. And every item
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ers, and technicians. These projects range
from the simple to the more complex—from
light switches, photorelay drivers, and light
meters to photologic circuits, remote con-
trols, color comparators, etc. By constructing
the projects presented in this book, you can
acquire a greater insight into both the theory
and operation of solar cells and photocells.
(For more information write to Howard W.
Sams & Co.. Inc., Box RTE, 4300 West
62nd Street, Indianapolis 6, Indiana.)
Surplus. The past two decades have seen
such national institutions as the hula hoop,
N. Y. football Giants and the Edsel come
into being and then sink into oblivion. There

192 pages
Soft cover

$3.00

are only two things left from the past, Ed
Sullivan and military surplus radio year. Sur-
plus prices aren’t too different than they
were after the war. You can still buy ARC-5
and 274N transmitters and receivers for
under ten dollars. But the bargain is not a
bargain unless you know how to convert
them to peace-time use. Author Tom Knei-
tel's new book, Surplus Conversion Hand-

hook, is a neat packaging job of old maga-
zine articles detailing all that is needed to
convert many of the surplus items still on
the market place. We can’t hope to list all
the conversions in this book, but we can list
a few of the equipments by military number:
ARC-1, 3, 4, 5, 36, 49; BC-191, 224, 312,
314, 342, 344, 348, 375, 603, 624, 625,
779, 794, 1004, 1068A; Command trans-
mitters and receivers; HQ-120, 129X; SCR-
177, 188, 193, 399, 499, 508, 522, 528, 542,
608, 628; SP-200, 210, 400; and military
crystals. (For more inforimation write to
Cowan Publishing Corp. Dept. TK-1, 14
Vanderventer Ave., Port Washington, New
York.)

Master Index. Mr. M. M. Beitman of Su-
preme Publications has just announced the
availability of the new 1964 Master Index 10
Supreme Publications. This booklet serves
as an index to all 23 radio volumes and 17
TV volumes presently available. If you are
interested in obtaining information and the
schematic diagram for any U. S. radio made
since 1926, or any U. S. TV set manufac-
tured since 1951, this index becomes invalu-
able. As a special offer to Rapio-TV EXPERI-
MENTER readers, Mr. Beitman offers single
copies of the Index for only 10¢ to cover
actual postage. Send your order and 10¢ to
Supreme Publications, Box 706 1760 Balsam
Road, Highland Park, Illinois. This offer can
be withdrawn at any time.

Speak Up, Bud! Your ol Bookworm
would like to know what books you have
been reading during the first six months of
1965. Your reading habits will help me plan
my reviews to coincide with your reading
objectives. Don’t be bashful, send a postal
card to the O!' Bookworm in care of Rapio
TV-EXPERIMENTER and list the books you've
read. OK to mention other magazines, if
you wish. n
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EXCLUSIVE FRANCHISE

Amazing new liquid plastic coating used on all
types of surfaces interior or exterior. Elimirates
waxing when applied on Asphalt Tile, Vinyl, Lino-
leum, Vinyl Asbestos, Hard Wood, and Furni:ure.
Completely eliminates painting when applied to
Wood, Metal, or Concrete surfaces. This finish is
also recommended for boats and automobiles.

NO COMPETITION

As these are exclusive formulas in demand by all
businesses, industry and homes. No franchise fee.
Minimum investment—§$300. Maximum invest-
ment—3$7,000. Investment is secured by inven-
tory. Factory trained personnel will help set up
your business.

NEW
producls

For complete details and descriptive literature
write:

CHEM-PLASTICS & PAINT CORP.
1828 Locust St. Louis 3, Mo.

EARN ... DEGREE
Engineering
You can earn an A.S.E.E. degree at home. College level FOME
NTUDY courses taught so you can unlerstand them. Comtinue
your education, earn more in the highly paid electronics industry.
Missiles, compulers, transistors, automation. complete electrunics.
Over 27, 000 graduates now employed. Resident school available
at our Chicago campus—Founded 1934, Send for free catalog.

American Institute of Engineering & Technclogy
1139E West Fullerton Parkway Chicagoe 14, Ill.

FOR COLORFUL. QOMPARATOR GUIDE !.BUUT

Lightweight Extended-Range
Stereo/Mono Headset

'AUTOMATIC -
TURNTABLES'

mail the handy
o coupon belgiw -

A new headset, Model AKG K-50, designed
especially for stereo/mono music listening
has been introduced to the high fidelity mar-

ket by Audio Applications. The new headset T o B,
features unusually lightweight construction [ Port Washington, N.Y.
totalling a mere 3.8 ounces, compactness and Flease send Comparator Guide
wide-range frequency response of 20 cps to
more than 25,000 cps with extraordinarily
low distortion. The manufacturer claims the
AKG K-50 headset is the only unit that pro-
vides full bass response without requiring an
air seal between the listener's ears and the
earphones. This combined with the extreme-
ly low weight completely eliminates fatigue
and discomfort. The AKG K-50 headset can
be worn for many hours without inducing
“head clamp” sensations or self-conscious- | Desk RT 206 Waldo Center Bldg. __Kansas City 14, Missourl
ness. It is exceptionally efficient, normally re-

quiring a power level of only 156 milliwatts Al'l' BAHD THAP AHTE"“A !

for comfortable sound. The 'headset is fin- —{ e /- Y

. NAME.
. * ADDRESS

STUDY TO BEA DOCTOR
of Psychology or Metaphysics

Obtain a Ps.D., Ms.D., D.D., or Ph.D. Be a Teacher, Lecturer
or Practitioner. Teach others how to achieve Health, Happl-
ness and Contentment. Chartered by State. Correspcndence
courses only. Write for FREE booklet telling how.

THE NEOTARIAN FELLOWSHIP

Reduces Interference and
Noiseon AllMakes Short Wave

ished with crystal-clear earcups and light Ftters Guarantesd for 506
gray bail and drive capsules that are easily

adjusted on the unobtrusive headband. Me-
chanical construction is such that long, trou-
ble free life is assured. A l-year uncondi-
tional guarantee is given for materials and
workmanship by Audio Applications, Inc.,
national sales and service representatives for

JuNE-JULY, 1965

Receivers. Makes World-Wide Watts Power. Light, Neat,
R ception Stronger. Complets Weatherproof.
with 98 ft. 72 uhm feedline, Senled reaonant tmpl For novice and all class radio
5 aepal ntennus with better performunce gusranteed.
80-40-20- 16 lD meter_bande. Completa 102 f1, $15.95. 40-20-15-10 tmecer tands, 54
ft. (best for world-wide short wave reception) $14.95. Send only $3.00 (cash, ck.,
o} snd puy Postman balsnce COD plus postage on arrival or send full price l)r vost-
1aid delivery. Coniblete mutrucﬂon- included!
Western Radio . Dept. ARE-6 o

Kearney. Nebraska

IF YOU OWN A CAR, you should buy ENGINE. Buy
the 1965 edition today and keep it handy. It is an
invaluable ready reference for maintenance, repairs,
servicing, and what's new. Only 75¢ at all newsstands.
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PRECISE
AUDIO
ACCESSORY
YOU NEED

FAST!

e Jacks

¢ Plugs

e Adaptors

e Couplers

e Extension
Jacks

e Speaker
Controls

e “Mini-Mix"—
mixers, etc.

o . look for the

'E‘l\"t\\l\k\ﬂ

" AUDIO ACCESSORY SELF-SERVICE CENTER

At last! All the confusion and ‘'wait'’ gone. Fail-Safe
quality. Packages factory sealed, precisely labeled
by name, type, mating part, price. Guaranteed.

Send for Complete Catalog:

SWITCHCRAFT, INCORPORATED
5579 No. Elston Ave., Chicago, Illinois 60630

! NEW CAREER GUIDE TO
FR££ Success in ELECTRONICS

| Automation, Math — Basic or Advanced
3 Wide cholce of new Home Study Programs
to prepare you for well paying career or
{ advancement in present job. Choose Serv-
( ice, Broadeasting, Industrial, Automation.
\\e assist you in choosing best program
... save time and money. Tuition refund
surety. Since 1931. Write today —
CENTRAL TECHNICAL INSTITUTE
Dept. 12065, 1644 Wyandotte St. » Kansas City, Mo 64108

ELECTROSTATIC GENERATORS
NOW —4 Models—150,000
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:
REPULSIOV COIL ,
SOUI;ED UF TESLA C'OIL"
TURBO GENERATOR KIT

9 5
SUB-MIN. GENEIRATOR ....8.05 &
VACUUM CHAMBER KIT..9.00 & II 50

FOREST PRODUCTS, INC.

Dept. RT-49 145 Portland Street
Cambridge, Massachusetis
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the AKG K-50 headset. The unit is available
at many local retail outlets for $22.50. (For
more information and the location of your
local dealer write 10 Audio Applications,
Inc., Dept. RT31, 19 Grand Avenue, Engle-
wood, New Jersey 07631.)

Solid-State
Integrated Amp

Latest in the Harman-Kardon line of
solid-state high fidelity components is the
Model SA-2000 integrated stereo amplifier.
This all-transistor unit provides 36 watts IHF
music power output (18 watts per channel).
The SA-2000 utilizes no output transformer,
it is able to reproduce faithfully all frequen-
cies from 8 to 25,000 cps, with a flat
response within =21 db at normal listening
levels (1 watt). At full rated power. the unit
reproduces 10 to 23,000 cps with a flatness of
#1 db. The intimate direct speaker coupling
is said to enable the speakcr to follow the
signal more closely and to provide better
speaker damping. The damping factor is
25:1. Square wave rise time is only 5 micro-
seconds. This exccllent transient *responsc
prevents blending of instrument voices, en-
abling the discriminating listener to pick out
individual instruments. Harmonic distortion
1s less than 1% and hum and noise suppres-
sion is at least 90 db. Controls include the
following: volume control with power
switch; balance control; ganged bass, and
treble controls; contour switch; low cut
switch; high cut switch; tapc monitor switch;
and speaker defeat switch. The SA-2000
features a front panel earphone receptacle,

two convenience outlets, a phono input, a
tape amplifier input and two auxiliary inputs.

It measures 13%" wide x 4%” high x 834"
deep and weighs nine pounds. l.lst price is
$159.00. (Complete specs are yours for the

Rap10-TV EXPERIMENTER



asking. Write to Harman-Kardon, Inc., a
subsidiary of The Jerrold Corporation, Dept.
740, 15th and Lehigh Avenue, Philadelphia
32, Pa)

CB Transceiver : S

Sonar Radio Corporation has come up with
their newest CB unit—the FS-23—which in-
corporates every functional feature de- o
manded by today's experienced CB'ers in- : el MULTIBDRE
cluding frequency-synthesizing circuits. The ;

unit's continuous one control channel switch- ! 5

ing and low-noise Nuvistor receiver RF stage

O e
iy i i oW
' LA C
® g
}\z; ; » 5
; §
: % it UHLY 5“3
i i 4 auv IT AT RADIO-TY PARTS srnnss
d %M MULTICORE SALES: CORP.PORT WASHINGTON, N. Y.
offer are just two of the many features neces-
sary for full-time CB communications. The
Sonar FS-23 uses 13 tubes, 2 silicon diodes,
1 germanium diode and 12 hermetically
sealed crystals to perform in 19 stages aside S'L-Ré’é’,".}:‘é’.%s“" Recﬂ'ﬁms s'“°°s"w.%gﬁ£§““°
from the power supply which uses 2 power PRYo  T3s 234|An 1yah 233| i Stock Sumlar To
transistors and 4 silicon rectifiers. The os- 13 G0 250 = T 2 3ns8_$T.50
cillators are of the fundamental frequency 338 130 230|330 133 INeoZ 178
type as opposed to the overtone type and o B e = = Tipecincationn
provide a higher degree of transceiver sta- ggg §§§ §2§ :—: :i: ;—:: inquire about our Panel
bility under all operating conditions. The D e alls B A R
receiver combination of a low-noise Nuvis- s00 = SI|g7 52 3%% %:"Ji'er”?';a.:&.sm?s““’é‘.l
tor RF amplifier. selective 1F system, gated 1888 = = 1183 198 3o piacuntiiitag
noise-limiter, double conversion and voice- SO SR s
oriented audio system provides unparalleled 213 Amp Hee (& VoRH 53155 cach

All shipments FOB NYC

ADVANCE ELECTRONICS

79 Cortlapdt St., New York 7. N, ¥. Re'2-0270

TN Transistor
LM HOME-IMPORT
=S eTmans’{ fl BUSINESS-Moke Big Profits

)L New Drop Ship Plan offers you
first day profits! Deal direct

reception in both mobile and base installa-
tions. The transmitter incorporates the best
time-honored design techniques and is mod-
ulated to 100% by a class B push-pull modu-
lator. The result is a clear penetrating signal
ideal for crowded, noisy conditions. The
Sonor FS-23 comes complete with micro- $2.87
phone, power supply cables and under-dash -
mounting brackets; priced at $299.95. (For
more information write to Sonar Radio
Corp., Dept. 731, 73 Wortinan Avenue,
Brooklyn, New York.)

¥ with overseas sources at priceq
A shown. Dazzling bargains with
T perringés” no investment. Fullor sparetime.
Pistol $5.74 Write for FREE BOOK todayto ..
MELLINGER, 1554 S.Sepulveda,Dept P1186 LosAngeles25

LI%TEN AROUND THE WORLD—UP TC 12,
LES AWAY! Ships, Aircraft, Vo.ce of
Russia. London, Austral iy Am teur,

VTVM Measures L & C i WAVE BANDS s {00 MU Gaithested un
WHOL . '.m [ ; TGHT!

The new EMC Model 107A, a wide-range
vacuum-tube voltmeter (VITVM) for DC,
AC, and resistance measurements, also pro-

LY $ .

# mslman $7.95 COD postage or send >9.95
}or P.P, delivery Complete Basie Kit
shown. Free Broadcast Co1l and Ptastlc Case
if you order Avadutle uty from
Western Radio, Dep: BRE-6, Kearney, Nebr
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vides direct peak-to-peak readings on com-
plex, asymmetrical voltage waveforms, direct
capacitance readings, a zero-center scale, db
scales, and indirect inductance measurement.
Other features include a “wide screen”
6-inch meter faceplate for legibility and
reading accuracy. This accuracy is furthered
by 10 separately calibrated scales instead of
combination scales. In addition to the ca-
pacitor test, the function switch includes
separate positions for + or — DC. The
meter movement is burnout-proof. Peak-to-
peak voltage is measured in 6 ranges: O to 4,
28, 84, 280, 840 and 2800 volts. AC (rms)
and DC, in 6 ranges: O to 1.5, 10, 30, 100,
300, and 1000 volts (up to 30,000 DC volts
with accessory probe). Six resistance ranges
cover from 0 to 1000 ohms (10 ohms center
scale) up to 0 to 1000 megohms. Capaci-
tance is measured in 6 ranges from 50 pf.
to 5000 mf. Db is measured from —24 to
+55 db in 6 ranges. Accuracy is 3 per cent
on DC, 4 per cent on AC. Input resistance

e

is 16.5 megohms or 124 megohms per volt on
DC, 1.5 megohms on AC. A complete in-
struction manual for the EMC Model 107A
VTVM includes conversion charts to obtain
inductance readings in henrys and correct db
readings for standards other than 0O db at
6 mw. in a 500-ohm line. Available acces-
sories include an RF probe useful to 200 mc.
and a high-voltage probe useful to 30 kv.
Model 107A comes with instruction manual
and test leads; in kit form, $36.50, or wired
and tested, $51.40. (Complete information is
yours for the asking—write to Electronic
Measurements Corporation, 625 Broadway,
New York, N. Y. 10012.)

Hully-Gully To Fox Trot
it's All On One Tape

A new album exclusively dance music
called “Tapeotique” has been announced
available by Roberts Electronics. Tapeotique
is a compelling collection of current dance
hits termed ‘Long Play’ for its length in ex-
cess of 3 hours. Music of Tapeotique is pro-
grammed 4-track stereo. Dancers find it
difficult to resist its selections following in
close sequence. No matter what your
favorite dance is, it's on this tape—Swim,
Watusi, Frug, Bossa-Nova, Cha-Cha, Me-
rengue, Samba, Twist, Hully-Gully and
many others. Tape speed is 3% ips. with
extraordinary fidelity for this speed. Sound
reproduction is by Roberts Cross Field
Sound, a process® successful in delivering
exceptional fidelity even at 17 ips. Tapeo-
tique is available from Roberts dealers who
also handle the Roberts tape recorder line.
It retails for $14.95. Dance tunes on this
tape would cost $60 purchased as separate
tapes. Tapeotique is also available as half-
track monaural at 334 ips. on special order.
(For more information write to Roberts
Electronics, Division of Rheem Mfg. Co.,
5922 Bowcroft St., Los Angeles, Calif.)

Electronic Exposure
Meter Kit

Allied Radio has come up with an electronic
exposure meter kit which is so sensitive that
it will get the right exposure even by moon-
light. The Knight-Kit KG-275 meter uses a
cadmium sulfide photocell, powered by two
1.35-volt mercury batteries. The unit will
read light down to 0.014 footcandles. It reads
reflected light from the subject, has built-in
diffuser for incident light readings and push-

Rap10-TV EXPERIMENTER



button range selectors for low and high light
levels. Color-coded scales indicate proper
lens openings and shutter speed combina-
tions. Push-to-test button on back of case
acts as built-in battery tester. Size is 4%4 x
2% x 13"”—small enough to fit in the palm
of the hand. The complete Kit (assembly
time 1 to 2 hours) is supplied with all parts,

gt SO S

case, batteries, neck cord, wire, solder and
step-by-step instructions for $15.88. (It is
listed in the Allied Radio 1965 catalog, avail-
able free on request from Allied Radio Corp.,
Dept. RTV3, 100 N. Western Avenue, Chi-
cago 80, lllinois.)

Press-On Label Holders
For Fast Filing And Finding

New self-adhesive press-on label holders are
being introduced by Akro-Mils, Inc. to solve
labeling, inventory control information, and
indexing problems in a wide variety of appli-
cations for both industry and the hobbyist
workbench. Made of durable extruded plas-
tic, the pressure sensitive label holders are
easy to apply and hold fast. Easy to change
perforated insert cards supplied with the
holders. The press-on label holders are ideal
for file drawers, shelves, parts bins, ring
binders and ledgers, all kinds of office books,
with a wide market in stores, stockrooms,
factories, hotels, hospitals, schools, mail-
rooms and libraries. Holders are easy to ap-
ply, simply by removing the treated paper
backing and placing the press-on label hold-

JUNE-JULY, 1965

" LAFAYETTE B‘R&@TEALLEUIETR'?(;H%SS 0 ;
\:RE;_\ 1965 C 650,

516 Pages from the
“World's Hi-Fi & Electronics Center”
Hi-Fi Stereo @ Citizens Band ® Haml
Gear o Test Equipment e Cameras
® Tools . .. just about Everything in
Electronics for Home, Industry and
Laboratory.
Mail the Coupon for Your Free Catalog!

Lafayette Radio Electronics
Dept. EXG-5 P.O. Box 10 Syosset, L.I., N.Y. 11791
end me the Free 1965 Lafayette Catalog 650.
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TRANSISTORIZED CONVERTER

26-200 MC

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

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

FISHERMEN!
WANT ACTION?

There’s plenty of it in FISHER-
MAN. Every issue brings first-
hand stories by pros; where to
land the big ones, what waters to
fish—and when. All your ques-
tions are answered in FISHER-
MAN. The Summer Edition is
now on sale at all newsstands.

If you are a fisherman, buy
FISHERMAN. A subscription
costs only $3 per year. Start your
copies coming TODAY'!

MAIL THE COUPON

Please enter my subseription to FISHER-

|

MAN (1 year). (O I enclose $3. [J Bill me. |
126 RTV-45 |

name :
address :
|

city |
state zip code :
FISHERMAN/505 Park Ave., New York, N. Y. 10022 |
———————————————————— -]
21
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ASK ME
another

By Leo G. Sands

RaDIO-TV EXPERIMENTER brings the know-
how of electronics experts to its readers. If
you have any questions to ask of this reader-
service column, just type it on the back of a
4¢ postal card and send it to “Ask Me An-
other,” Rap1o-TV EXPERIMENTER, 505 Park
Avenue, New York, New York 10022. The
experts will try to answer your questions'in
the available space in upcoming issues.
Sorry, the experts will be unable to answer
your questions by mail.

Neon Relaxes

How can I determine the frequency of a
neon lamp relaxation oscillator? It is not
t = RC because different voltages produce

different frequencies.
—E. S, Springfield, Ore.

The time constant of the circuit shown in
the diagram, without the neon lamp, is equal
to R in megohms times C in microfarads. If
R is set to one megohm and C has a value of
one microfarad, it will require one second for
C to charge 10 63% of the supply voltage.

5 I

— B
200V

NEON
BULB

R

When the neon lamp is in the circuit, the
supply voltage and the lamp characteristics
have an effect on the period of the circuit.
Suppose the neon lamp fires at 100 volts and
extinguishes at 70 volts. If the supply poten-
tial (B) is 200 volts, C will not charge to
63 per cent of the supply voltage (126 volts)
because the neon lamp will fire when the
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charge in C reaches 100 volts, which it does
in about half the time required to reach 126
volts.

When the lamp fires, the capacitor dis-
charges through it, but the charge only drops
to 70 volts since the lamp goes out at this
point. Then, the cycle starts again, the charge
in C rising exponentially from 70 volts (not
from zero) to 100 volts and then dropping
abrutply to 70 volts.

There are fairly complex equations for
calculating the frequency of a neon lamp
relaxation oscillator which are applicable
when the characteristics of the lamp are
known and the voltage source is stable. The
casiest way is cut and try. It is extremely
important for the voltage source to have ex-
cellent regulation in order to achieve fre-
quency stability.

Local Oscillator Kaput!

My 5-tube AC-DC superheterodyne re-
ceiver will bring in stations near one end of
the dial. The rest of the band is dead. What
is the trouble?

—T. K., Long Island City, N. Y.

Either the tuning condenser plates are
shorting or you probably are experiencing
oscillator trouble. The oscillator may cease
to function except over a limited frequency

CI‘L
R2
L!
= B+
£
TUNING
CONDENSER

3

range. The trouble is usually due to a defec-
tive converter tube, change in the value of
the oscillator grip leak (R1) or in the value
of the screen voltage dropping resistor (R2).
It could be that by-pass capacitor C1 may be
leaky causing the screen voltage to drop. Try
anew grid leak (R1) of the same value as the

" original. If that doesn’t do it, change R2 and

24

C1. Sometimes the oscillator coil (L1) ab-
sorbs moisture and its Q is lowered. Try
drying it out by exposing it to an infrared
lamp.

Radio Goes PA
How can 1 connect a microphone to an
AC/DC radio so I can use its amplifier with-
out using the radio circuit?
—A. S., Passaic, N.J.

Since the amplifier may not have enough
gain for a crystal, dynamic or ceramic micro-
phone, you can use a carbon microphone as
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shown in the diaphragm. Install a d.p.d.t.
toggle switch, S1, on the chassis or the set’s
rear cover. Mount microphone transformer
T1, such as a Stancor A4705 on the chassis
or rear cover, grounding transformer frame
to chassis. Also install a battery holder (La-
fayette 34G5005) on rear cover and slip a
[.5-volt battery (Burgess Z, Eveready 915,
etc.) in the holder. Disconnect the “hot™
volume control lead as indicated by “X” in
the diagram. Wire the new parts into the cir-
cuit as shown, using the shortest possible
leads (except microphone cord). Capacitor
C1 may be an 0.01 mfd tubular.

Throw the switch one way for normal ra-
dio reception, the other way to use the mike.
The volume control works for both. If there
isn’t enough mike volume add more batteries.
Using a telephone type carbon mike, you
should get lots of sound.

An alternative is to use a Philmore Junior
Microphone (Cat. No. 500) which can be
connected directly to the plate and cathode
prongs of the first AF amplifier tube by
means of clips furnished with the mike.
These are sold in many radio parts stores.

RAp10-TV EXPERIMENTER



Still another, and the safest way is to get
a wireless broadcaster (Knight, Lafayette,
etc.) which does not have to be connected
tc the set and does away with the shock
hazard.

Instant Radio
How can I modify an AC/DC radio so it
will operate instantly when I turn it on like

some TV sets I have seen advertised?
—S. R., Roosevelt Field, N. Y.

Connect a diode across the ON-OFF
switch terminals of a typical AC/DC radio.
With the switch turned OFF, the tubes
should light but the set should not play. If it
plays, reverse the polarity of the diode. Pick
a diode that will handle at least 500 ma. and
peak inverse voltage of at least 400 volts.
They cost as little as 37 cents.

Antenna Current
How can I determine how well the antenna
of a marine radiotelephone is functioning
after it has been installed?
—R. 1., Detroit, Mich.
Most marine radiotelephones have an an-
tenna current indicator lamp whose bril-
liance is relative to antenna current flow.
Some have an antenna ammeter or plate
current milliammeter. If the radiotelephone
does not have an antenna current ammeter,
you can connect one temporarily between
RF

AMMETER

7O RADIOTELEPHONE
ANTENNA A G

T

e
<—-METAL BOX
BOX GROUNDED

TOSET
the antenna lead-in and the antenna binding
post. Then tune the transmitter for maxi-
mum antenna current on 2182 kc, the most
important channel. If the transmitter is de-
signed so that it can be tuned for optimum
performance on each channel, follow the
procedures in the rig's instruction book.
Some sets, like the Hartman, have a front
panel antenna tuner with which the set can
be adjusted for best performance after se-
lecting a channel.

The efficiency of a typical marine radio
antenna is very poor because it is not prac-
tical to make it big enough for maximum
performance, except on large ships. And, the
ground connection is as important as the
antenna.
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Trap It
On CB channels 9 and 19 | receive a local
1000-watt AM radio station about %4 miles
away which operates on 1400 kc. I use a
ground plane antenna. How can I eliminate
this interference?
—D. W. G., Lawrence, Mass.

Disconnect the lead from the antenna re-
lay to the receiver antenna coil and connect
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a wave trap in its place as shown in the dia-
gram. You can use a shielded TRF coil such
as a Miller A-320 RF with a 20 pf. capacitor
connected across its secondary. Leave the
primary disconnected. Mount the coil shield
can to the chassis or rear cover of the set (if
it is metal) and use the shortest possible
leads. Tune the coil core until the interfer-
ence is weakest or disappears. Try different
values of capacity across the secondary if the
suggested value doesn’t do the trick. Make
sure the coil shield can is securely grounded
to the set chassis.

BCB Noise
Without moving out of the New York
Citv metropolitan area is there any way to
get broadcast band reception? Using an HQO-
1004 and a 45-foot long wire I get good
short wave but on the BC band I can't beat
300 miles.
—P.F. A, Hewlett, N. Y.

Living near New York City can impose
some hardships in regard to broadcast band
DX because of the presence of so many sta-
tions in the area. Lengthening your antenna
may compound your problems. Also, there
are so few clear channel stations that you

might have to stay up late to hear distant
stations operating on the same frequencies
which go off the air around midnight. Just
before daybreak, you should be able to hear
Cuban stations. Try 700 kc at night—you
should be able to receive WLW in Cincinnati.

Two Receivers Go “Dual”

I have a short wave receiver with 1650-k¢
IF and another receiver with 455-kc IF.
Would it be possible 1o feed the IF of the
first receiver into the second receiver to get
dual conversion? Would I get a worthwhile
increase in gain or selectivity?

—A. L., Philpot, Ky.

It is possible, but you might run into some
feedback problems. You can tap the 1650-
kc IF signal at the cathode of the last IF
amplifier as shown in the diagram. If the
existing cathode bias resistor (R) has a by-
pass capacitor across it, disconnect the ca-
pacitor. Run the 1650-kc signal through low
value capacitor C (5-100 mmf) and a short
piece of shielded wire to the antenna (inner
conductor) and ground shield terminals of
the second receiver.

Connect the antenna to the antenna ter-
minal of the first receiver and the ground
wire to the ground terminals of both re-
ceivers. Disconnect the first receiver's speak-
er and connect a resistor in its place. The

ANT
RECEIVER WITH 1650 - K¢ (F
LAST

ANT
IF AMP
—EEGND M /d/ - o
= 2TO
2 ZpETECTOR
Mgl
— o
RESISTOR
ACROSS
SPEAKER
TERMINALS
F— SHIELDED RF CABLE
o
T TRECEIVER wiTH 455-ke IF
(B
Irloany
L—L (TUNED TO 1650-Kg )
—TGND
= GROUND

resistor should have the same value as the
speaker impedance. Tune the second re-
ceiver to 1650-kc and tune in the stations
with the first receiver. The audio volume
control of the first receiver will have no
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effect. The RF gain controls of both receiv-
ers can be varied to get the required gain.

Another way to tap the 1650-kc signal in
the first set is to wrap the inner conductor
of the shielded wire, but with the inner
conductor insulation left on, around the lead
from the plate of the last IF amplifier to
the IF transformer. This forms a small
capacitor.

Detector, Type Humaniod

Recently, you said that you heard some-
one say on a radio broadcast that he per-
petrated a hoax a long time ago by claiming
that he heard radio programs in his head,
probably due to teeth fillings acting as a
detector. | have information which leads nie
to believe that this has actually happened

to many people.
—C. M., Rock Creek, Ohio

As a result of publication of my com-
ments, one of the best informed electronics
editors in the business called me to get more
particulars. Perhaps the phenomenon has
happened to people. However, if teeth fill-
ings act as a detector, what serves as the
transducer that converts demodulated RF
(audio) into sound waves. Wonderful idea
for radio paging if selective signaling can be
added. Then there's this Korean vet with a
pin in his arm about the size of a 3-cm. quar-
ter-wave stab used in radar antennas who
can detect aircraft up to 300 miles away,
and this other guy who pierced his ears. . . .

Birth Certificate Not Necessary
What is the age limit for an amateur
license?
—D. P., Ballinger, Texas

There is no age limit. There are quite a
few “young” hams. I got my general class
ticket when I was 14, but that was a long
time ago. I once saw a newspaper clipping of
a 6-year-old boy who passed his General
Class exam. So you see, if you're reading this
magazine, you're old enough!

Headset .Speaker Tie-up
My old radio has four speaker wires. How
can I hook up earphones to it and cut out the
speaker?
—D. W., Bay City, Michigan

Two of the wires undoubtedly go to the
speaker’s field coil. The other two go either

(Continued on page 29)
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QSO-ing
the Meter

By H. E. Holland, WA4YKK

“Burglar? No, it's that ham fella
wandering around with his
field strength meter again.”

—_—— =
*20 over 1900? He asked for
a signal report, not the time!"

1 just finished building the receiver,
OM, and got the meter in up-side-down.”

“Trying to check the output
with an ohmmeter again?”

“"Wouldn’t it be a lot cheaper
to have your eye glasses changed?"

Rap10-TV EXPERIMENTER
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directly to the voice coil or the primary of
the output transformer, if the transformer is
mounted on the speaker. Ignore the field
leads. Disconnect the voice coil lead that
goes to the output transformer (not to the
hum bucking coil) as shown at “X" in the
diagram. Add a 20-ohm potentiometer, R1,
and connect it across the sct’'s output trans-
former. Also add an extra output trans-
former, T1, such as a Stancor TA-44, con-
necting its secondary as shown in the sche-
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matic diagram. Connect the headphones
across its primary (high impedance side).
The transformer type suggested has three
taps. Try the 4, 8 and 16 ohm taps and use
the one that gives best results. The purpose
of the added transtormer is to step up the
audio voltage. To use the speaker, turn the
potentiometer fully one way. Midway, both
the headphones and speaker will operate (at
reduced volume). When fully turned the

June-JuLy, 1965

other way, the speaker will be silent and the
sound will be heard only in the headphones.

Dial Trouble
The dial of my short-wave sel is inaccurate
and far from the announced frequency. How
can [ improve it?
—P. J. Dett., Middletown, Pa.

If the receiver has tuning trimmers, tune
in a station at a known frequency. Then set
the dial to indicate that frequency and ad-
just the trimmers until you get the same sta-
tion. Or, tune in the station and disengage
the tuning dial, set it to indicate the fre-
quency of the station and then re-engage the
dial. This is a cheap and dirty way out. If
results are poor, you will need a signal gen-
erator alignment.

Intercarrier Buzz
There is a buzz in the sound of my TV set.
When I adjust the fine tuning control to elimi-
nate the buzz, the picture is not right. How
can I get clear sound and pictures together?
—N. T., New Orleans, La.

Chances are your TV set employs “inter-
carrier” sound and a gated beam sound de-
tector. The usual cause of buzz in the sound
channel is receiver misalignment. To align
the whole receiver properly a sweep and
marker generator and an oscilloscope are re-
quired. If you don’t have these instruments
available. try replacing the sound detector
tube (6BNG6. etc.). Also try tuning the gated
beam detector “quadrature coil” for clear,
buzz-free sound with the set tuned for the
clearest picture. When tuning the coil by
turning its ferrite core, use only a tuning
wrench that fits. Some TV sets also have a
potentiometer with which sound buzz can be
minimized. Get a service manual for your
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set so you can locate these components.

There are several types of Raysistors
which are about the size of a crystal can.
You can get complete application informa-
tion on them from Raytheon Components
Division, Newton, Mass.

Lecher Wire

What is a Lecher wire and how can 1
measure transmitter frequency with it?
—J. M., New York

A Lecher wire was popularly used years
ago to measure frequency. As shown in the
diagram, two bare copper wires are stretched
tight, parallel to each other (one to six
inches) and supported only at their ends.

X L IA BI Y
CLOSED ‘__ONE HALF__ | OPEN
END WAVE LENGHT END
The closed end (X) is placed in the proxim-
ity of a transmitters output tank coil. While
monitoring transmitter plate current, a metal
shorting bar is slid along the wires. The plate
current will change with the shorting bar at
points one half wavelength apart as in points
A and B in the diagram.

Wavelength is determined by measuring
the distance between two such adjacent
points. Multiplying the length in feet by
0.656 or inches by 0.0547. If the distance is
200 inches, the wavelength is 10.94 meters.
Frequency in megacycles can be calculated
by dividing the wavelength into 300. In the
example given, the frequency would be
27.027 mc within the citizens band.

“We’'re lucky! Look at all he has
to go through to get a license.”
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In mid-July, Mariner IV will fly by .
Mars and electronics will close
the 45-million-mile gap of ignorance .

By K. C. Kirkbride

Continued overiea
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MARINER TRAJECTORY

Earth at Launch
November 28, 1964

Mariner i

Mars at Launch / eyl
%
30
P,

—¢=—p=
210 / 240 days

Encounter
Mid July, 1965

On November 28 1964 Mariner 1V lifted off
its pad at Complex 12 at Cape Kennedy tor
its rendezvous with Mars in mid July, 1965.
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In the late Fall of 1964 a group of scien-
tists met to announce a decision that
could open new worlds to man for all time.
Number-one-goal of the United States space
effort, the thirtecn-man Space Sciences Board
recommznded to NASA, should be explora-
tion of Mars. A series of flights could carry
out physical and biological investigations, es-
pecially search for extraterrestrial life.

For man has long sought to solve the mys-
teries of the red planet. One noted astrono-
mer of the 19th century believed he saw
skillfully-built canals on the planet; another
saw irrigation projects only an advanced civ-
ilization could have built. One Sovict scientist
claims Mars vegetation is blue. Another as-
tronomer theorizes Mars clouds are brown.
Others see durk areas of blue-green land
masses, white polar caps, red-brown deserts,
seasonal color changes turning green to
brown to grey within months.

Long Ago: While still anothe~ pictures a
Martian civilization that lived centuries azo,
one so advanced the peop e >uilt both extra-
ordinary canals and irrigation systems to sis-
tain themselves as oxygen snd weter escaped
from their planet’s atmospnere. Then, when
the canals and systems could no lonzer sus-
tain them, sent artificial saellites int> space
(we dub them the planet’s moons), built space
ships and hastened off to taeir naw satellite
homes. Others, some say, travelled to far
distant stars.

One astronomer claims he has seen evi-
dence of atomic explosions or Mars. The less
optimistic insist no human life or [onely plant
could survive in the thin Mars atn-osp 1ere or
in the cold Martian winters.

The Cause. The fact rerowned scientists
and astronomers have viewad the plaret ard
produced such contradictory theories mey
well be due to limited instr amentation.

MARINER AIMING ZONE

In this zone
Canopus-Sensor ““sees’” Mars,
spacecraft control lost
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Some data obtainable
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in.this zone
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= | where all experiments
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For until recently we have studied this vital
planet through, first: the naked eye, then
crude, sometimes home-fashioned telescopes,
more recently 100 to 200-inch telescopes, the
spectrograph (some blame the spectrograph
for lack of water news on Mars), and still
more recently, ultra-violet and infrared pho-
tography, all limited instruments when view-
ing a planet that at its orbiting best is 35,000,-
000 miles distant in space.

Better Billing Does It. But recently-
sparked headline attention to Mars has
spurred a group of young scientists to fushion
a whole show of new electronic reporters to
visit Mars personally and televise, telemeter
and radio-probe until the mysteries of the red
planet are solved.

First Reporter To The Scene. On Novem-
ber 28, 1964, a 575-pound windmill space-
craft atop a towering 100-foot Atlus-Agena
flamed off the launches of Florida’s Cape
Kennedy. Mariner IV was headed for Mars!

At the end of a seven-months-long trip,
when the spacecraft homes in on the planet,
television cameras will turn on six to ten
hours before the lights of Mars switch on the
330-foot long tape recorder.

When the recorder snaps on, it will signal
the cameras into action, to scan 22 pictures
—two at a time—through a reflecting tele-
scope 8,600 miles from the planet. Half a day
later the 200-line pictures, now stored on
magnetic tape in digital form, will start bean-
ing their way back to an eagerly-waiting audi-
ence on earth, while the craft itself soars on
into space.

Why The Delay? Reason for the delay?
The 250,000 bit pictures can be scanned at a
speed of 10,700 bits per second but can only
snail-pace their way home at a speed of 8.33
bits, taking a long suspense-ridden 8%4 hours
to completely reach earth-bound television
screens.

What we will learn from this first reporter
Mariner IV is anybody’s guess right now.
But Boeing Aircraft’s young Frank S. Hol-
man feels pretty inpatient about the whole
fly-by idea. He thinks we could send an orbit-
ing instrument package to Mars by 69 that
would report atmospheric news over a period

of months. He sees such an orbiter dropping
a round sterilized ball through the thin Mar-
tian air—sterilized because we dare not affect
Mars’ soil with germs from the earth.

Weighing thirty pounds and powered sim-
ply (probably by silver-cadmium battery)
with a receiver-transmitter to send and re-
spond to signals from earth, the 24-inch ball
probe would tip us off as to problems future
astronauts may expect from atmospheric
pressures when they land on the planet.

The Carafe. For more advanced missions
he pictures a series of double-decker crafts,
one deck to circle the planet, the other to
land and relay news from the planet's surface.
The lander Holman visualizes would stand
a noble six-feet tall, be built like a carafe, and
carry an automatic drill to bore into Martian
soil and analyze its contents chemically.

Better Yet, the Multivator. Stanford
University’s Dr. Elliott Levinthal says “Multi-
vator” could make it to Mars by '67. The
dark-haired brilliant young scientist refers
to a lander ten inches tall, 23 inches round,
now sitting atop Stanford research tables at
Pulo Alto, California. Multivator’'s aim in life
is to seek out basic carbons common to all
living forms. And when it finally does go into
its act on Mars, a tiny vacuum cleaner device
will first scoop up samples of soil. run the
“dust” through a chemical process, and if any
sign of life exists, a photomultiplier will scan
the chemical change, the lander then radio
the news to earth.

Levinthal claims his proud Multivator will
be able to spot the present stage of Martian
evolutionary development, says even if it re-
ports a sterile Mars, we may find important
clues to living processes if we detect historic
traces of wnsuccessful trials at life.

“Wolf Trap’ Diets. At the University of
Rochester, New York, Dr. Wolf Vishniac
places a tiny three-ounce gadget (slimmed
down from a robust 30 pounds) on his labo-
ratory floor. A tiny door opens, and a small
tube that looks like a miniature vacuum
cleaner hose springs out. Swooshing its way
around the floor, the tube draws dust into the
“Wolf Trap” inner chamber. If the chemical
“soup” inside turns cloudy, a beam of light

RaAp10-TV EXFERIMENTER



Multivibrator, a biological Ma-s probe, is
designed to seek out basic carbon com-
pounds of life. Left, unit and container;
below, fluorescent light tesz chainber.

Phntng courtery af Stanfoid Tudur. Siunluid Univershy

Inner sphere in Advanced Marinee lander cor-
tains scientific payload and communications,
and is protected by impact cr.sh-up case.

Avco’s concept of the Advanced Mariner
spacecraft. Lander (top portion) will
separate from bus (lower portion) and
it'l be propelled on an impact course.

Drawings courtesy of Avco

~

The entry and landing sequence for the Advanced Mariner on.the Martian surface.
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Avco's concept of a Mars Vaoyager
spacecraft shown In transit (above), The
vehicle is oriented to keep the solar
panels facing the sun. The lander will
be separaled and sent on an impact
course to Mars. Space bus will then
arbit Mars sending back to earth TV and
other data. Below, Mars lander is shown
after impact, Folding panels have been
opened to expose scientific instruments
and to allow communications antenna
to aim at earth for data transmizsion.

Drawings I'.nul-r-Hl'r of Avee

Mars, the Red Planet

[J Mars is the fourth planet in order of
distance from the sun. It has been observed
from remote antiquity since its “red” or
“ruddy” color and relatively rapid motion
among the stars make it a very conspicuous
heavenly body. Mars is best observed at
opposition at midnight. The distance be-
tween earth and Mars at an average opposi-
tion is about 45.000,000 miles, but a
favorable opposition occurs every 15 to 17
years when this distance is reduced to
34,000.000 miles.

Some of Mars® statistics (and earth’s)
are: radius. 4,200 (7,918); days in a year,
687 (365.26): million of miles mean dis-
tance from sun, 141.5 (93.0); escape ve-
locity in mi./sec.. 3.1 (7.0): surface gravity
0.38 (1.00): period of rotation, 25 hours,
37 minutes {24 hours).

will then scan organisms breeding in the
chamber.

“Gulliver.” Wolf Trap and Multivator
have another brother named “Gulliver” liv-
ing on the West Coast. Gulliver rooms at the
California Institute of Technology in Pasa-
dena, has cut Aiis weight to a slim 14 pounds,
and boasts an organic chemical “soup” in his
inner chamber lubelled with radioactive car-
bon. When NASA books Gulliver to play the
Mars circuit, small bullets will fire three
sticky fingers of string, each 25 feet long.
onto the Martian soil.

When the strings reel in they will haul back
samples of soil and a radiation counter will
then detect carbon dioxide gas if the samples
show any signs of life.

Through Space Will Travel. But before
these clever landers can perform their Mar-
tian best, they must travel a long 400,000,-
000-mile road up through space. For this
purpose NASA books Mariner-Voyager mis-
sions to Mars over a ten-year period ending
December 1975. Avco engineer Dr. Paul C,
Dow, Jr., pictures just how these double-
decker space missions will operate.

Same Start. Both will launch from Cape
Kennedy, separate booster from craft in
space, Mariner from an Atlas-Centaur
launch, Voyagers to be Saturn'd, then unfold
solar panels to pick up power from the sun.
An onboard antenna will heed radio instruc-
tions from earth, and send back cosmic, mag-
netic-field and radiation news of the day.

When an Advanced Mariner carrying its
1500-pound payload reaches within half-
million miles of Mars, its lander will leave
the “bus.”” The bus will then travel past the
planet, snapping 100 TV pictures scanned at
a distance of 4,000 miles, to relay to earth.
Dr. Dow estimates these pictures may take as
long as ten days to reach earth. The bus will
then soar on its way round the sun,

The lander will speed toward Mars’ sur-
face, an aluminum honeycomb “crush” pro-
tecting the instrument package as it surfaces.
When the force of impact opens the lander,
the enclosed instruments will arrange them-
selves on Martian soil, sample the planet’s
dust, and report its findings to a nearby an-
tenna to radio back to earth as long as power
lasts, which will probably be only a few
hours.

The Big Show In Space. What the Ad-
vanced Mariner missions, booked to soar to
Mars, 69 on, don't tell us about the red
planet, the heavier Voyagers, slated for

(Continued on page 119)
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Mechanical Filter Adds
Q to Your Receiver’s IF’s
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By Herbert Friedman, W2ZLF

here's an old African proverb that says:

“Not enough is no good. while too much
is even worse™: and while this sage advice
originally applied to the number of girl
friends, it holds true for radio reception.
Whether you're an amateur, SWL or DX’er,
you've got to be able to hear many stations
in order to derive full satisfaction from your
hobby. But what happens when you hear too

many stations? All you got is squeals and
squawks: and it's debatable whether too few
or too many signals ruin what would other-
wise be exciting hobbies.

While it’s relatively easy to snatch a few
extra signals by using a better antenna or an
RF preamplifier ahead of the receiver, short
of spending a few hundred bucks for a super-
selective receiver there’s not much you can
do when poor receiver selectivity buries ycu
in a sea of signals—all interfering with each
other. At least there was little you could do
until a few months ago, but now, a mechani-
cal filter—the *'selectivity heart” of the most
modern quality receivers—can be yours
for less than $20. That's right, a real honest
to goodness mechanical filter, the device used
in the most expensive receivers when razor
sharp selectivity is the prime objective.

Now we're not talking in terms of rela-
tively expensive receiving equipment. The
mechanical filter we've got in mind can be
used by virtually anyone, even the BC
DX’er with a ten buck table radio. The only
requirement is that your receiver (or radio)

Update your present receiver to cope with today's crowded bands!

Pick up distant stations formally masked by strong local signals!
Achieve peak skirt selectivity with BCB, SW, AM and SSB receivers!
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have a 455 kc. IF amplifier, no other fre-
quency. If you fit this category stick with
us and we'll tell you how to hear those rare
weak ones that everyone except you seems to
receive.

Selectivity. Let's tuke time out for a mo-
ment and review that magic thing called
selectiviry; for after ull, you really can't

get that most out of something if vou don’t.

know what in heck it's supposed to do.
The principle behind the superheterodyne
receiver is the key to selectivity. The super-
het uses a local oscillator to convert the re-
ceived signal to a more useful frequency—
one that can be easily amplified. For ex-
ample, a 20 megacycle signal is not the
easiest thing to amplify. If one tried to just
build a string of 20 mc. amplifiers and then
detect the amplified signal he would certainly
run into regeneration unless heavy shielding
was used, and the selectivity would be low
because the tuned circuit O's would be low,
and it would take two or three times the re-
quired number of amplifiers, Now don't get
us wrong, it can be done, but at a hefty ex-

pense—and it wouldnt be worth the time,
effort or money. But look what happens if we
take the same 20 mec. 'signal and push it
through a superhet. By using a local oscilla-
tor to beat the signal to. say. 455 kc., we get
a signal that can be handled easily. Today,
1Cs a snap o design o high gain 455 kc. am-
plifier, and at 455 ke. the tuned circuits have
sutficient Q to give decent selectivily: and
it's selectivity that determines u receiver's
effectiveness.

IF Bandpass. Generally, when only IF
amplifiers are used to achieve selectivity the
receiver’s overall selectivity is determined by
th number of IF amplifiers. As example, Fig,
1A (on page 48) shows the selectivity curve
for a single stage of IF amplification.

Note that maximum gain occurs at the IF
frequency with the gain falling off on either
side of the center frequency. If there were
two signals of equal strength separated by
5 ke, and you tuned in either one, the
tuned signal would be received at maximum
gain (the center frequency) while the re-
maining signal would be received 5 kc.

How a mechanical filter is

installed in a SW receiver in
place of 1st IF tin. Left, re-
move tin; top, mechanical
filter fitted with studs; right,
filter in place. Circled parts
were added—see diagram.
Filter tunes like an IF can.
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higher or lower tdepending on its relation-
ship to the tuned signal). Note, from Fig. 1A
that a signal removed 5 kc. from center is
attenuated (actually amplified less) 6 db.
So, from the speaker you would hear two sig-
nals, the tuned signal at maximum volume
and the second signal which will have one
fourth (6 db less) the volume.

Now we all know that virtually all broad-
cast frequencies are just loaded to the hilt
with signals. and even a 5 kc. spacing would
be a luxury. Actually, there could be three,
four. five, or more phone signals in a 5 kc.
segment; and certainly. on the CW bands
there could be ten or twenty signals. If we
used a receiver with the selectivity curve in
Fig. |A we'd be drowned in a sea of inco-
herent signals (QRM). So manufacturers
separate the signals by narrowing the
bandpass.

If we take the IF amplifier which produces
the Fig. 1A bandpass and add a second or
third amplifier, and we use High-Q tuned cir-
cuits, we could obtain the selectivity curve
shown in Fig. 1B. Note that the signal

femoved 5 ke. from the tuned signal will be
attenuated 60 db—you’d be hard pressed to
even know it's coming out of the speaker.
Naturally, the signals even closer to the
center frequency will be similarly attenuated.
The narrower the bandpass is made the Iess
the interference from signals adjacent to the
desired signal. (As yet, there is no way 1o
separate two signals on the same frequency.)

Bucks & Bandpass. But there is a prac-
tical limit to increasing selectivity through
the use of 1F amplification. The manufactur-
er designing a table radio to sell for ten to
fifteen bucks certainly can't use more tnan
one stage of IF amplification, so the BC
DX'er using this radio wouldn’t be able to
separate the weak rare ones buried between
two strong locals. And while the communi-
cations receiver manufacturer usually in-
cludes additional amplification for improved
sensitivity and selectivity, selling price deter-
mines how much he can give you. (True,
the modern budget receiver gives you a lot
for your money, but they can always use
extra selectivity.)

Adding a mechanical filter to
an AC/DC receiver is electri-
cally identical to a SW re-
ceiver except filter is secured
in place with silicon rubber
adhesive. First, find 1st IF tin
(left}) and remove; add ad-
hesive (right) to base of hole;
position filter in place (lower
left) and then tape in place
(lower right) and allow time
for adhesive to set hard.
Electrical connection and
! tune up procedure remain
- the same—quite easy to do.
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The Mechanical Filter. One of the best
ways to achieve razor sharp selectivity is
through the use of a mechanical filter. The
filter consists of several sections made of
nickel alloy resonators which pass virtually
only the frequency to which they'ré tuned.
Transformers at both ends couples the sig-
nal in and out.

Fig. 2 shows the selectivity curve of a
typical mechanical filter. Now keep in mind
that this is a single filter. Note the steep sided
response; signals only two or three Kec. re-
moved from the center frequency are very
sharply attenuated. If we went back to our
two signals separated by § ke. the interfering
signal would be so sharply attenuated that
you wouldn’t even know it existed. Actually,
even signals within two kilocycles or so of
the center frequency would cause no re-
ception problems. Within the general con-
sumer market. it would take three. four or

five stages of specially designed IF ampli-
fiers to achieve the bandpass characteristics
of a single mechanical filter.

“Okay,” you say, “The mechanical filter is
great, but I use a table radio for BC DX’ing
and a budget receiver for SWL’ing. So what
good is a lot of theory about an item used in
expensive receivers?’ True, mechanical
filters used to be thought of in terms of ex-
pensive receivers, but now you can consider
installing one, even in a table radio.

The Lafayette Radio Mechanical Filter
Part No. 99-0123, $19.95) has been specifi-
cally designed for easy installation by the
average electronic hobbyist. It is supplied
pre-mounted on a printed circuit board (see
Fig. 3) complete with input and output
transformers and soldering points. It is also
pre-aligned to a high degree of accuracy; a
signal generator is not required.

SW Receivers. The performance of this
filter is the bandpass shown in Fig. 2; that’s
right, the nearly perfect illustration we used
is the Lafayette filter. However, keep in
mind that all is not perfect. The simplified
receiver modification we will describe has
one major problem: that is, the filter results
in a loss of approximately one S-unit (6db)
in overall sensitivity. While this might be
no problem for the BC DX'er and the SWL
because even budget equipment has more
than enough sensitivity up to about 7 mc., it
will be sharply noticeable at those frequen-
cies to which your receiver gives only mar-
ginal performance. But keep in mind that
sensitivity can often be restored by using a
preamp or preselector ahead of receiver.

Cheap Jobs. Table radios used for BC
DX’ing require a little thought. Many, many,
low cost models are pushed to the design
limit so you must carefully consider whether
it can stand a loss in sensitivity of one S-unit.
First count the number of IF amplifiers (do
this for communication receivers too). As
a general rule of thumb the IF amplifiers
number one less than the number of IF
transformers (usually cans), i.e: two cans
equal one amplifier—one can is the input
and one the output;—three cans equals two
stages. If your radio or receiver has rwo IF
stages it most likely can stand the loss of a
little sensitivity. But if it has only one stage
take careful note whether you must “strain”
to hear most stations, for if you must, the
receiver probably cannot stand even a one-
S-unit loss. On the other hand, if you're
using one of those old, handsome (and ex-
pensive) table radios that ‘“burst” with
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Fig. 2. Bandpass of mechanical filter is only

5 ke. wide at 60 db down. Note steep sides
of curve block out side band pickup.

signals, vou'll probably get away with the
filter's loss even though it has only one
stage of IF amplification.

Installing the Filter. The filter is installed
in the plate circuit of the 455 kc. mixer or
converter tube: actually, it replaces the first
IF transformer. (If your receiver is the dual
conversion type make certain you corinect
into the 455 kc. mixer, not the high frequen-
cy mixer.) Fig. 4 shows a typical mixer cir-
cuit. Note that the B+ feeds through the
transformer’s primary, and the AVC voltage
feeds through the secondary. Now look at
the mechanical filter installation in Fig. 5;
note that blocking capacitors, C1 and C2, are
used to prevent the B+ and AVC voltages
from entering the filter's coupling transform-
ers. Do not try to feed the voltages through
the filter’s input and output transformers,
it's a sure way to blow twenty bucks.

Resistors R1 and R2 are added to the
circuit to provide a plate impedance for the
mixer and an output termination for the
filter; do not eliminate these components!

That's all there is to be fiiter’s electrical
installation, it should certainly present no
difficuities. But the physical mounting is
something else, and RapI0-TV EXPERIMENT-
gr has worked out two procedures which
should work for most of you.

Installing the Filter. Table radios are
notoriously short on space and the filter is
going to be a tight fit. Unsolder all the
leads from the IF transformer’s terminals
and then remove the transformer. Orient the
filter over the hole in the chassis that
formerly passed the IF transformer’s termin-
als and move it around until no part of the
filter extends beyond the chassis (or the
chassis won’t fit back into the cabinet). The
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filter's transformer slugs should face towards
the rear apron to allow adjustment. Place
two pencil marks on the chassis to indicate
the ends of the assembly and remove the
filter. Next, place two gobs of silicon rubber
adhesive just inside the pencil marks. The
rubber is available under a variety or trade
names: it is made by General Electric (GE)
and goes under the name of RTV if pur-
chased in a radio store, or a variety of names
such as Auro Windshield Sealer or Clear
Seal. It also comes in several colors. Re-
gardless of the color or name it’s essentially
the same product so use whatever you can
get.

Line-up. the filter assembly with the penzil
marks and press the assembly into the rubber
all the way down to the chassis. Using
masking or plastic electrical tape restrain
the assembly so it will be vertical when the
rubber hardens (about 24 hours). Then®
remove the tape and connect the filter into
the radio’s circuits. If you are careful, ycu
can keep on working while the adhesive sets.

Don't use “floating” connections. All com-
ponents should be tied down. Either a ter-
minal strip can be secured through one cf
the IF transformer mounting holes, or if
there are no holes, the terminal strip can b2
soldered directly to the chassis immediately
adjacent to the filter. Don't use long leads;
long leads can result in instability of the IF
strip (the IF amplifiers self-oscillate). Keep
the leads and connections as short as possible

TR EWA RIS AL,
T R LR Y

Fig. 3. The Mechanical Filter (Part No. 99-
0123), priced at $19.95, is available at
Lafayette Radio, 111 Jericho Turnpike,
Syosset, N. Y. 11791, Technical specifica-
tions are available on request to experi-
menters.
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and in the sume relative position as the or-
iginal connections.

You will note that the letters G and P are
etched into the filter assembly. The con-
nection terminals on the side marked G must
connect to the IF amplifier’s grid; similarly,
the connections on the P end go to the mixer
plate. As a general rule, you'll reduce pos-
sible instability by mounting the filter so the
G terminals are nearest the chassis. Then
the grid connections will be as short as
possible.

Since a communications receiver generally
has a lot more free chassis space, an easier
and more rigid filter mounting can be made.
Again, remove the first IF transformer; but
now, strip it and save the mounting lugs.
Mark the location of the mounting holes on
the filter assembly, and then drill the PC
board for a #2 or #3 screws. Attach the
mounting lugs to the board and then mount
the whole assembly just as the IF transform-
er was mounted. Use a nut on both sides of
the chassis to insure rigidity. The electrical
connections are the same as for the table
radio installation.

Filter Effects. Turn on the radio and
tune across any band to make certain the
filter is working. Forget about the sound
quality, all you're looking for is signals. If
all signals are extremely weak—hardly dis-
tinguishable—or the receiver is inoperative,
there is a wiring error. As we said, the filter

MIXER OR Ist IF
CONVERTOR TRANSFORMER

P

Fig. 4. Typical mixer or converter stage of a
receiver showing 1st IF tunable transformer.

1st IF
AMPLIFIER
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*Cl
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I *C2 ;
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*RI 1600 vbC
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-[) GROUND

v 8+ v

AVC

Fig. 5. Circuit modification for mechanical
filler—* indicates added circuit components.

is pre-tuned, so if' you've made the instulla-
tion correctly the receiver should work right
off-the-bat.

When you're satisfied the installation is
okay, tune in a very weak signal, and using
an insulated alignment screwdriver, adjust
the filter’s slugs for maximum speaker vol-
ume or maximum S-reading. That's all there
is to the adjustment. (In most instances the
alignment will be perfect and adjustment
will make no improvement.)

The first thing you’ll notice when you use
the receiver is that all signals sound bassy.
This is normal. The sharp bandpass cuts a
phone signals sidebands, and it's the side-
bands that contain the high frequency
energy. 1f you want “extra” highs just de-
tune the signal very slightly from center
tuning.

If youre monitoring CW, say with a 1
ke. pitch, and interfering signal comes on
somewhat off-frequency and jams you with a,
say 5 Kc. tone, just detune slightly; you’ll
only change the pitch of the desired signal
while the interfering signal disappears as if
it stepped off a cliff (detuning puts the inter-
fering signal outside or down the bandpass).

Some receivers—particularly of the bud-
get variety—simulate selectivity by deliber-
ately applying regeneration to the 1F ampli-
fiers (when you want it it’s called regenera-
tion; when you don't want it it's cailed in-
stability). When a regenerative amplifier is
combined with a mechanical filter the overall
selectivity can be so great as to make the
receiver useful only for CW reception or
“rare” DXing for the purpose of obtaining
QSL’s. The extremely sharp selectivity will
make phone signals extremely “muddy,”
certainly not enjoyable for straight listening.

And just for your reading pleasure, here’s
the practical results of the two conversions
shown in the photos. The communications
receiver, which delivered the typical decent
performance common to budget equipment,
became a superb CW receiver. Where we
formerly had to suffer through the severe
QRM on the 80 meter band we could now
virtually separate every signal.

The table radio is actually one of those
old AC/battery tube type portables with good
sensitivity. Where formerly we could hear
two local stations right next to each other,
actually sort of “touching” each other, we
now can not only separate them, but at night
we pick up two Canadians in between in the
clear. No reason why you can't expect
similar results. n
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An inexpensive Scuba accessory
for underwater communications

B If you are letting a thin wallet stand
hetween you and one of those expen-
sive underwater diving inte-coms, ~hen
the Aqua-Com is your answer! The
Aqua-Com more than meets the needs
of the average Scuba diver. 1t has a range:
of 10 to 15 yards, and w.ll operate: at
depths of more than sixty feet. Best of
all, the Aqua-Com will costyou no more
than about $25 and several avenings of
your spare time.

How it works. The Aqua~Com is really
nothing, more or less, tham a public
address system that wiif work uncer
water. Your voice is pickzd up by the
throat microphone, ampl sed by a 1-en-
sistor module and fed to an underwa-er
speaker. Sonic vibrations generatec by
the speaker are transmittec through the
water and when they reazh your ears,
they are detected as speech.

i Continued )
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Detail drawings above provide the informa-
tion necessary to pre-drill the aluminum
case. Belt loops made from wire hangers.
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Dimensions for the rubber traction pads
used to mount 6-volt battery on air tanks.

=

The completed unit (top photo) is all
set for installation with 6-volt battery
on driver. Carbon throat microphone (bot-
tom photo) doesn’t get in diver's way.

The Aqua-Com should be constructed
from materials that are immune to the corro-
sive effects of sea water. This means use only
brass, aluminum, or nylon nuts and bolts.
Steel, even chromed steel will corrode when
exposed to salt water. Use wire with a solid
plastic or Teflon insulation. There is no
suitable substitute for the speaker specified
in the Parts List. The one specified has a
plastic-impregnated speaker cone and dust
cap, plus an aluminum voice coil and a heav-
ily zinc-plated frame. Although not specifi-
cally designed to operate under water, it
does a good job when modified as shown,
and holds up well when cared for properly

Liquid silicon rubber is used to seal, join,
and insulate various parts of the Aqua-Com.
Both General Electric and Dow Corning
produces silicon rubber for sealing and
caulking use in bathrooms . The silicon rub-
ber is applied from its tube like toothpaste
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Six-volt battery pack is strapped to div-
er's air tanks (top photo). Aqua-Com is at-
tached to diver's belt except in bottom
photo where it can be strapped to tanks.

and dries to the touch in about an hour. Use
only the batteries specified in the parts list
since ordinary zinc-carbon batteries are not
sealed well enough to withstand immersion
and will fail in a short time. The mercury
and alkaline batteries specified in the Parts
List are sealed well enough to be used down
to 60 feet.

Actually, you can use the Aqua-Com
down to 250 feet. but battery Bl won’t last
more than about 5 hours once its been down
past 60 feet. However, battery B2 is pres-
surized to 250 feet, which is more than ade-
quate. You can try sealing B1 by using epoxy
cement at the seams at each end of the bat-
tery, but this trick works only with the alka-
line cell specified. Don't try it with the
mercury cell, since the epoxy will prevent the
positive terminal from making good contact
with the battery clip.

Construction. The first step in the con-

struction of the Aqua-Com is to remove the
microphone plug on the T-2 throat mike and
to splice on a 3-foot length of plastic lamp
cord. After cutting off the old microphone
connector, strip back the cable’s outer rub-
ber insulation one inch. This exposes two
rubber insulated wires. Strip Y4 inch of in-
sulation from each of these wires, and solder
on the lamp cord. Cover the connections with
liquid silicon rubber to insulate. When the
silicon is dry to the touch. tape a 2.5 inch
section of coathanger wire over the splice.
The coathanger wire serves to prevent tlex-
ing and possible failure of the splice. Cover
the splice with plastic tape, then apply sili-
con rubber over the entire splice, including
the end of the tape.

While waiting for the silicon rubber on
the microphone cable to dry, remove the
speaker from its original enclosure, cut off
its mounting ears and smooth any ragged
edges on the speaker with a file. This should
leave the speaker frame more or less round.
Coat the speaker’s cardboard rim and center
dust cap with several coats of a rubber-based
cement such as Ply-O-Bond. While the ce-
ment is drying. prepare a small quantity of
epory cement according to the manufac-
turer’s directions. Apply the epoxy to the
speaker’s terminal strip. Carefully coat the
entire fiber strip, top, bottom and all four
edges. Don't allow any of the epoxy to drip
onto the speaker cone or the terminals. Set
the speaker aside and proceed with the trans-
former preparation.

If you use the transformer specified in
the Parts List, cut the black., brown, and
white wires close to the transformer body.
Completely cover the transformer with sili-
con rubber, paying special attention to the
areas around the leads. Be sure you leave
no area of the transformer uncovered. Hang
the transformer up by the leads to dry. If
you use a different transformer than the one
specified, make sure it has the same electri-
cal ratings as the one specified.

Preparing the case. The mechanical lay-
out shown in the detail drawings allows un-
crowded and easy construction. Centerpunch
and dril! all holes in the case. The battery
clip for Bl is mounted on the back cover
plate with two 4-40 x Va-inch screws. The
screw heads should be inside the case and
the nuts outside, otherwise the battery will
not seat properly in the clip.

Form the belt loops out of coathanger
wire. You will find the wire much easier to
work if the ends are first annealed. Heat the

45



46

wire 10 4 glowing orange-red i the ame o1 a
blow torch or gas burner, allowing it to cool
slowly.

Cut the speaker grille out of a piece of
perforated aluminum. Make sure that the
mounting holes match with the ones on the
case. If they don’t, use a rat-tail file to coax
them into alignment. Next, mount amplifier
module PA-9 on the speaker. To be sure that
the amplifier is mounted in the proper posi-
tion, set the speaker on a table in front of
you with the speaker lugs facing you. Place
the amplifier module on the speaker frame
so that it is on your right side. The leads
from the amplifier should be coming out

AMPLIFIER
MODULE PA-9 —

SIDE A
—
TERM.
}TO MIC
£ }TO Bl
- 1.5vDC
S

= Esd

Yellow

Green

The pictorial diagram shown above should be
used only if the terminal configuration in
the amplifier module you purchase is iden-
tical with the diagram. Otherwise, follow
the diagram supplied with the unit. Al-
though the module may appear to be differ-
ent, it is an exact electrical replacement.

SILICON RUBBER HOLDS
AMP TO SPEAKER FRAME

MPLIFIER

be
text.

however,
per

layout is not critical,
parts are treated as

Parts
sure all

Schematic diagram does not show amplifier

details—not necessary for moduled part.

Parts List
RCA VS$1334 manganese alkaline cell
B2—Burgess TW1S 6-volt pressurized battery
{Allied Radio 55J114). Do not make any
substitution except as noted in text.
Mic.—Throat microphone, surplus type T-30
{John Meshna, Dept. TVE, 19 Allerton St.,
Lynn, Mass., Fair Radio Sales Co., 2133
Elida Rd., P. O. Box 1105, Lima, O., and
many other electronic surplus suppliers)
SPKR—Misco weather-proof speaker, model
MS-38 (Lafayette Radio 44G5201-—see text)
T1—Transistor transformer; 500-ohms primary;

8-ohm secondary (Lafayette 99G6129 or
equiv.)

1S1—é6-lug terminal strip, terminal 4 connects
to ground

1—Amplifier PA-9 module (available ot Gem
stores. Also, Olsen Electronics as TR-37 and
Lofayette as 19G1511)
1—4" x 4” x 2” aluminum box with two re-
movabie 4” x 4” sides, must be unpainted
1—Neoprene rubber, closed cell (See text and
your Scuba supplier}

1—Cotton straps, as required

Misc.—pPlastic-covered lamp cord, rubber grom-
mets, plastic cable clomps, epoxy cement,
tube of rubber sealant cement {see text). 4” x
4" piece of perforated aluminum sheet, plastic
tape, coat hanger wire, solder, plastic-covered
wire, plastic hardware, etc.

Estimated cost: $25.00

Estimated construction time: 3 hours

toward you. Now get down to the level of
the table, and make sure that the top of the
speaker frame is the highest point of the
assembly. The top side of the amplifier
module should be slightly below the level of
the top of the speaker frame. Amplifier
module is now attached to the speaker frame
with silicon rubber. It is temporarily held in
position with a “C” clamp, or a rubber band
wrapped around the amplifier and the speak-
er frame. Silicon rubber is to be applied so
as to form a bridge between the speaker
frame and the amplifier module. Make sev-
eral such bridges, one on each side of the

g (Continued on page 118)
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Organs Without Pipes

Fig. 1. For 60 hours of soldering fun, a kit
builder can save over $400 by assembling the
Heathkit/Thomas GD-983 transistor organ.
Seventeen rich and true organ voices with
countless melodious chime variations pour
forth from the GD-983's semiconductor heart.

tones must follow some definite rules.

For instance, the familiar musical scale
consists of 12 tones. The tones follow a pre-
cise relationship. They’re usually defined in
terms of the frequency of the “A above mid-
dle “C”, which is also known as “A3”. The
frequency of A3 is 440 cycles per second.*

All notes with the same name fall into
even-harmonic relationship with each other.
The A an octave above A3, known as A4, has
a frequency of 880 cps, while A2 (an octave
below our standard) is 220 cps.

The other 11 tones of the scale fall into
fractional-harmonic relationship. Middle C,
or C3, is at 261.626 cps. The next note up the
scale, C sharp 3, is 277.183 cps. D3 is at
293.665 cps; the remaining tone frequencies
are shown in Table of Musical Notes and
their frequencies.

* The British Standard Concert Pitch for A above
middle C has varied throughout the years and has not
been in agreement with music societies of many other
nations until 1939. Below is a list of dates and fre-
quencies used by British musicians:

1813 Original Philharmonic Pitch 424 cps.

1846-54 Mean Phitharmonic Pitch 453

1874 Highest Philharmonic Pitch 455.5

1896 New Philharmonic Pitch 439

1937-8 Average pitch reached in perform- 443
ance by selected British orchestras

1939 Standard Concert Pitch agreed to 440

by international conference

Why the odd relationships? The answer 10
this one is hidden in the answer to still an-
other question—why don’t all instruments
sound the same?

Voicing. The particular “voice” of a
specific type of instrument is brought about
by the harmonics or “overtones” of the note
sounded, which are either emphasized or sup-
pressed by the instrument. For instance, the
violin’s sound contains 60 per cent funda-
mental-frequency sound, 20 per cent second
harmonic, an octave higher, 10 per cent third
harmonic, and the remaining 10 per cent is
made up of still higher harmonics. (See Fig.
2.) A flute, on the other hand, produces an
almost-pure sine wave (single-frequency)
tone, with very few harmonics present. Now
you can understand why a violin and flute
sound different even on the same note.

The fractional-harmonic relationship of
the notes in our scale is also due to the high-
harmonic content of the instruments. For in-
stance, the third harmonic of C3 is almost
exactly the same frequency as the fundamen-
tal of G4. (See table of Musical Notes.)
Similarly, the third harmonic of E3 is the
same as CS.

These relationships between the notes of
our scale are what make the difference be-
tween music and discord; if all the high
harmonics present blend together smoothly,
we have a “pleasant” sound. If not, we have
“discord”. 0

Character of Sound. And without half
trying, we have slipped over into the area of
“complex waveforms™ without so much as a
pause for breath. This somewhat frightening
name is simply a way of saying “a sound
waveform made up of a fundamental and a
number of its harmonics, all at the same
time.” Since the harmonics give individual
instruments their character, it’s obvious that
music is made up of complex waveforms.

However, the character of a musical in-
strument comes from more than just the
harmonic content of the sound. Equally im-

4th AND HIGHER

oo | 2na vamwonic

FUNDAMENTAL
FREQUENCY

60%

Fig. 2. Breakdown of the fundamental fre-
quency and harmonics in a violin’s sound.
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Fig. 3. Besides keeping both hands busy,
the musician's feet zontrol organ’s volume
and play 13-note heal-and-toe pedalboard.
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Fig. 4. 12 fixed tone generators (one not
visible} lined up like soldiers provide the
musical tones for keyboards and pedalboard.

HOFI2
TONE
GENERATORS

Photo courtesy Heath Company

portant is the speed with which the sound
starts and stops. For instance, a piano and
an organ can be voiced with almost identical
harmonic content—yet will sound far dif-
ferent, since in the organ the sound continues
so long as the key is held down, while in the
piano the sound hits rapidly, then dies away.

Differences in reverberation time can
make two instruments of the same type sound
radically different, as for instance the
“honky-tonk” piano versus the concert grand.
And the rapid flutter of pitch known as
“vibrato,” or its absence, does much for
establishing the individuality of the instru-
ment.

June-JuLy, 1965
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VOICING AMPL
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Fig. 5. Extremely simplified flow diagram of
an electronic organ—cables connect blocks.
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OSCILLATOR F4-698.456 CPST
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FREQUENCY
ﬂ DIVIDER
220«
A=W ES |
100 K
FREQUENCY
DIVIDER
Fig. 6. Master-oscillator/triple-divider cir-
cuitry used in Heathkit/Thomas organ.

Once we know the various factors that
make an organ sound like an organ, rather
than like a piccolo or a piano, we can readily
design electronic circuits to duplicate the
sound of the organ—and we’re in business,
without the pipes.

The Organ. An organ keyboard contains
88 keys, like a piano, but they are arranged
in two ‘“‘manuals” or separate keyboards,
known as the “swell” and the *“great.” In
addition to the 22 manual keys, a pedal
register is included, with 13 more tones as in
the Heathkit/Thomas version (Fig. 3).

This would be a total of 101 different tones
—except that an organ has a number of dif-
ferent stops*, and each stop produces a
separate voice-tone from the same key. Thus,
an organ having 16 voicing stops is capable
of producing 1,616 different tones from its
101 keys, if only one stop is used at a time.
Since more than one stop can be in use si-
multaneously, the number of different voice-
tones which an organ can produce is almost
unlimited.

Early electronic organs used a different
tone generator or oscillator for each of the
101 keys, and some designs used additional
tone generators for some of the different
stops, leading to several hundred oscillators
or tone generators per instrument. The mod-

* A stop on an electronic organ is 8 switch that adds
a sound character to the organ output. If more than
one stop is switched on, their different sounds mix as
would the sounds from instruments in an orchestra.
Stops are given names which describe their character-
istic sound, such as violin, saxophone, French horri,
bass clarinet, flute, etc.
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Fig. 7. Switching in the GD-983 is a very sim-
ple affair (see photo right). One contact wire
per key (below) serves as the wiper of sin-
gle-pole, double-pole, spring-loaded switch.

CONTACT WIRE NORMAL POSITION

BUS BAR
~_J
TOUCHING
. a KEY DEPRESSED 1/3
TOUCHING TO 2/3 OF ITS TRAVEL
) ;
E = - ’- —————————————— ———t

oY “'?;H?QQ“

Table of Musical Notes and Their Frequencies

Note cps Note cps Note cps Note cps
co 32.703 G#1 103.826 E3 329.628 B4 987.767
C#0 34.648 Al 110.000 F3 349.228 Ccs 1046.502
Do 36.708 AF1 116.540 F#3 369.994 C#5 1108.731
D#0 38.891 B1 123.470 G3 391.995 D5 1174.659
EO 41.203 c2 130.810 G#3 415.305 D#5 1244.508
FO 43.654 C#2 138.591 A3 440.000 ES 1318.510
F#0 46,249 D2 146.832 A#3 466.164 FS 1396.913
GO 48.999 D#2 155.563 B3 493.883 F#5 1479.978
G#0 51.913 E2 164.814 Cc4 523.251 G5 1567.982
AO 55.000 F2 174.614 C#4 554.365 G#5 1661.219
A#O 58.270 F#2 184.997 D4 587.330 AS 1760.000
BO 61.735 G2 195.998 D#4 622.254 A#S5 1864.655
ci 65.406 G#2 207.652 E4 659.255 BS 1975.533
C#l 69.296 A2 220.000 F4 698.456 Cé 2093.003
D1 73.416 A#2 233.082 F#4 739.989 C#é 2217.461
D#1 77.782 B2 246.942 G4 783.991 D6 2349.318
El 82.407 c3 261.626 G#4 830.609 D#6 248%9.016
Fi 87.307 C#3 277.183 A4 880.000 E6 2637.021
FA1 92.499 D3 293.665 Af4 932.328 Fé 2793.826
Gi 97.999 D#3 311.127

ern approach typified in the Heathkit GD-
983, however, uses a limited number of
master tone generators, and derives all the
other needed tones from these few transistor-
ized circuits (Fig. 4).

In the GD-983, 12 main tone generators
(known as master oscillators) suffice. They
are tuned to produce next-to-the-highest oc-
tave available in the instrument, from
739.989 to 1396.913 cps. For the top octave,
which is used only occasionally. bandpass
filters separate out the second harmonic of
each master oscillator. For lower octaves,
cascaded frequency dividers are employed.
Each divider stage cuts the tone frequency in
half, dropping the note by an octave for
every divider it passes through. The outputs

of the tone generators then pass through the
keying circuits, where keyboard-operated
switches select which are to be used at any
given instant, and on to the voicing circuitry
which produces the correct mixture of har-
monics for the selected voice stop. From the
voicing circuitry, the tones go on to the am-
plifier and speaker. The basic organization of
the instrument is shown in block form in Fig.
5, with most of the details left off for clarity.

The Tone Generators. The heart of the
instrument consists of the tone generators,
which in the GD-983 cover the notes from
F#4 (739.989 cps.) to F5 (1396.913 cps.)
by master oscillators, and produce lower
notes by “counting down” in frequency
dividers. The master oscillators and fre-

Photo courtesy Heath Company
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quency dividers are connected as shown in
Fig. 6.

The oscillator itself is designed to produce
an output rich in harmonics, to assure that
the voicing circuits have enough of the right
harmonics to form any desired waveform.
The dividers are identical to the flip-flops
used in digital computers, and their outputs
are square waveforms.

Square waves contain all the odd har-
monics of their fundamental, but none of the
even ones. Since most of the voicing circuits
require both even and odd harmonics, the
output of each divider is mixed with a part
of the output of the preceding divider stage
to form a staircase-shaped wave having both
even and odd harmonics. This mixing is done
by the resistors shown in Fig. 6.

Keying. From the tone generators, the
tones pass through a multi-conductor cable
to the keying circuits. Each tone, F1, F2,
F3, and F4, to use the four F notes as an
example—has a separate line on this cable.

To get the extra-low pedal tones, addi-
tional divider circuits are used, driven by the
dividers of the main tone generators. The
fifth octave is synthesized, when needed, in
the voicing circuits which we’ll look at a lit-
tle later.

The keying circuits are operated by the
manual and foot pedal keyboards, and it is
here that the attack and decay times of the
sound signals are shaped to meet organ spec-
ifications. In days past, the keying circuits
consisted of multi-contact switches of intri-
cate mechanical design, mounted across the
back of each keyboard. (See Fig. 7.)

Diode Switching. However, computer
circuitry makes another appearance in
Heath’s GD-983, with the use of diode-
switching circuits for keying of the swell and
pedal keyboard circuits. Use of the diodes
reduces the switch requirement on the key-
board itself to a single contact per key, except
for the 28 swell keys which produce chime
notes. These must have 3 extra contacts per
key, to sound the chimes.

Fig. 8 on page 92 shows a simplified sche-
matic of the diode switching used in the
GD-983. Only a part of the circuitry is
shown—just enough to illustrate how the
diodes route the tone signals from the gen-
erators to the various signal-output bus lines.
Actually, each of the 44 keys on the swell
manual keyboard of the GD-983 has six
diodes associated with it.

The parts shown in Fig. 8 include two key-
switches, one for F2 tone and the other for
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F3 tone, and the diodes which route the F2
tone signal to the proper output bus lines
when each of the keyswitches is closed.

With both keyswitches open, as drawn in
Fig. 8, negative voltage from the B- line is
applied to diode SD6 (F3). This reverse-
biases the diode, preventing signal from pass-
ing through it.

When keyswitch F2 is pressed, it connects
resistor R1(F2) to the +15-volt bus line.
As soon as capacitor Cl charges, the +15
volts is applied to resistor R8(F2), and
thence to diode SD4(F2). This forward-
biases the diode, and allows the positive volt-
age to appear also at the anode of diode SD6
(F3). Since resistor R8(F2) and R11(F3)
are both 47K ohms, the voltage applied to
SD(F3) will be approximately half of + 15,
or 7V2 volts, forward-biasing this diode also.
With SD6(F2) forward-biased, signal from
the F2 output of the tone generators can
flow through SD6(F3), SD4(F2), and resis-
tor R7(F2) to the 8-foot output bus.

The F2 tone is prevented from reaching
the 16-foot output bus associated with key-
switch F3 because the 72 volts appearing
at the junction of SD6(F3) and SD4(F2) is
also applied to SD4(F3), and reverse-biases
this third diode.

Clicks and popping noises generally asso-
ciated with audio switching are prevented by
the capacitor on the keyswitch line; this
capacitor must charge before any diodes can
switch. The click caused by the mechanical
switch dies out before the capacitor charges
enough to allow signal switching.

Additional diodes are used to control the
attack and decay characteristics through
panel-mounted stop switches. They switch
additional capacitors and resistors in and out
of the keying circuits, to control the time
delay between keyswitch action (either open-
ing or closure) and actual signal switching.
In addition, they offer the possibility of
imitating percussion instruments, by routing
the keyswitch action to special control cir-
cuits and taking the outputs of these circuits
to control signal-switching diodes. With the
percussion option, sounds such as those of
the piano, guitar, and similar instruments can
be created.

Chimes. For chime tones, three addi-
tional keyswitches are added to 28 keys of
the swell manual keyboard. When “chimes”
are selected, these keyswitches are connected
in parallel with the switches of other keys, so
that when the F3 key (for example) is

(Continued on page 92)
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The Baltimore Light, once diesel-powered, receives
its atom-powered generator (top photo). The cut-
away view of the reactor {middle-left photo} con-
tains 20 pounds of strontium titanate pellets in 14
circular cells—enough for ten years of service. The
heat generated from strontium-90 pellets is con-
verted to electricity by 120 pairs of thermocouples.

The pile that powers the light is radiation proof and
tamperproof but a warning is nevertheless posted
(middle-right photo} in case of unwary trespassers.
Coast Guard officer inspects pile (bottom photo)
regularly for stray leakage with radiation counter.
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"I Baltimore has a reputation for pioneering
with new lighting devices. In 1817 it was the
first American city to illuminate its highways
with the new-fangled gas. Now it is the first
city to have an atom-powered lighthouse to
light up its “Highway to the Sea"—Chesa-
peake Bay.

The lighthouse, known as the Baltimore
Light, is over half a century old and has been
converted to run on atomic power by a unit
developed and manufactured for the Atomic
Energy Commission by the Martin Company's
Nuclear Division. The unit, known as SNAP-
7B (Systems for Nuclear Auxiliary Power) is
approximately the size of a trash can—34 ;"
high and 22" in diameter—that weighs 4600
pounds. It is fueled with strentium titanata,
a safe form of strontium-90—a waste prod-
uct of large nuclear reactors. The decaying
radioisotope develops heat which thermo-
couples convert into electricity for the 60-
watt Baltimore Light. This type of generator
is designed to provide trouble free, long-
lasting sources of power for remote locations
where refuelling and maintenance would
pose severe problems, and for operating
transmitters on space shots and satellites.
The Baltimore Light is not a “‘remote’ sta-
tion, however, it has been provided with
atomic power as a testing ground conven-
ient both to the manufacturer and to the
Coast Guard's Testing and Development
Unit at Curtis Bay, Md. Eventually the atomic
generator will be installed in some remote
and inaccessible site where it will operate
for ten years without attention. [ ]
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By Forrest H. Frantz, Sr.

You've read a lot about the possibilities
of using laser-beam communications,
but did you know that ordinary light could
be modulated to carry messages also? You
can set up a simple light-beam communica-
tions demonstrator in about half an hour and
for less than $15, and all the components can
also be used for other experiments and
gadgets later.

How It's Done. The basic techniques for
light-beam communication consists of con-
verting sound energy to electrical energy and
then using the electrical energy to modulate
a beam of light. The modulated light beam
is picked up by a photocell, and converted
back to electrical energy. The electrical en-
ergy serves to drive a speaker which produces
sound energy at the receiving end of the
apparatus.

The complete apparatus that is shown in
the photos is intended for demonstration

talk on a

purposes only, and will not work over long
distances. To simplify construction two
ready-made low-cost ($3.75 each) transistor
amplifiers were used, one for the transmitter
and one for the receiver.

Refer to the photo of the transmitter
setup, the schematic drawing and parts list.
Although the photo shows only one 1.5-volt
bias cell in the transmitter’s lamp circuit,
experiments have proved that 3 volts worked
better and two series-connected dry cells
should be used. No need to observe polarity
when connecting lamp bias cells. The reason
for using the bias battery in the output-lamp
circuit deserves mention. The bias battery
sets a steady light level. This light level
serves as a carrier for the audio signal from
the amplifier just as radio frequencies serve
as the carrier in a radio transmitter. Another
reason for the bias is that the lamp will
respond better to the amplifier signal when
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Here’s a Science Fair project
easy enough to assemble
without any help from your

Dad—it’s a sure-fire winner!

it is biased. The transistor-amplifier connec-
tions are explained on the data sheet that
comes with the amplifier.

Putting It Together. In the actual setup,
it is desirable to add a parabolic reflector to
the lamp. The author used a reflector from
an old flashlight and glued it to a lamp socket
as shown in the photo.

The receiver employs a solar battery as a
sensor whose output is fed to an amplifier
that drives a loudspeaker. The solar battery
is mounted in a mailing tube (for shielding
against “light noise™) that is pointed toward
the lamp. The paper tube’s diameter isn’t
critical—1%2 or 2 inches is fine. Length
should be 8 to 12 inches. Cut two slits about
Y2-inch apart and about 2-inches long in the
tube and bend down the resulting tab.
Fasten the solar battery in the tube with
cellophane tape as shown in the drawing with
the tab replaced. Try reversing the solar

JUNE-JULY, 1965

LAMP BIAS

o CELL SOLAR BATTERY SEKR
TRANSISTOR ..-i |I
TRANSISTOR
AMPLIFIER | AMPLIFIER _ :[
# 48 LAMP
TRANSMITTER RECEIVER

Block diagram for a simple light transmis-

sion system. No need for exotic lenses.
BAIK SOLAR SIDE
VIEW BATTERY. VIEW
=
P PAPER TUBE Ll
_I{ s-i2"ione_ zl
BENDTAS R FASTEN SOLAR CELL
DOWN TO GAIN IN PLACE WITH
ACCESS FOR CELLGPHANE TAPE
MOUNTING SOLAR
WIRES BATTERY

Paper tube from 8 to 12-inches long serves
as shield for photo cell—conserves gain.

All set up and ready to go! For Science
Fairs, mount system on shellacked blocks.

PARTS LIST

2——Amplifier, 3-transistor (Lafayette 99G9039
or equiv.)

1—Microphone, crystal (Lafayette 99G6019 o1
equiv.}

2—5000-0hm volume control with switch

1—Socket, miniature screw-type pilot lamp

1—Pilot lamp, #48

2—9-volt transistor battery (Burgess 2U6 o1
equiv.)

2—1.5-volt penlight cells (Size AA)

1—battery holder for two AA cells

1—Reflector (See text)

1—Carboard mailing tube (See text)

1—21;-inch speaker, 8-10 ohms (Lafayette
99G6097)
1——Solar battery (IRC B2M or equiv.)
Estimated cost: $15.00
Estimated construction time: 2 hours
battery leads—output may be increased
somewhat.

If you own an amplifier with sufficient
gain, you may use it in place of one of the
amplifiers but if it has too much power it
may blow out the # 48 bulb.

Getting More Range. The arrangement
described is for demonstration purposes and

(Continued on page 91)
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CURRENT

hether you're designing, servicing, or

just experimenting with a semicon-
ductor circuit, you’ve probably already
learned via the expensive route that semi-
conductor junctions are capable of destroy-
ing themselves much more rapidly than are
fuses.

Thus, for general bench work, an “in-
stantaneous fuse” which would interrupt
current flow before the speediest semicon-
ductor could be capable of melting would
be a handy device.

The Current Clamp will, within certain
limits, perform this function. While it won't
interrupt the current flow, it will clamp it to
a pre-set maximum value, and will not per-
mit current to exceed this maximum. If the
technician chooses his maximum current
setting wisely, the semiconductors won't be
harmed by excessive input.

Putting It Together. Construction and
operation of the Current Clamp is so simple
that one can be put together in a few minutes
for any particular application, though it’s
handy to have a wide-range unit on hand
for instant use. The author’s unit has a range
of zero to 25 milliamperes (although the
zero-current position is more likely due to a
defective variable resistor rather than to
design).

The schematic diagram of the Current
Clamp and the photos show how the unit

-----1

[
| —

Here’s a lousy voltage regulator

By Jim Kyle, K5JKX

GLANP

can be constructed. The schematic diagram
also serves to illustrate the how-it-works dis-
cussion below, essential to your ability to
tailor one to fit any specific job.

Total parts requirements are two resistors
(R1, R2), a voltage-reference diode (D1),
and a transistor (Q1l) capable of handling
the maximum current flow.

The Current Clamp uses an inexpensive
top-hat 750-ma. 400-piv silicon diode as its
voltage reference, and a 2N1302 npn tran-
sistor. The Clamp’s circuit works equally
well with 2N107 and other experimenter-
grade units so long as they are capable of
passing the desired current and dissipating
the necessary power. The 2N1302 will pass
300 ma. and is rated to dissipate 0.3 watt,
more than ample safety margins for a 25 ma.
Clamp.

Use of the silicon diode (D1) as a voltage
reference is not merely an economy measure.
Its fairly well known by now that these
diodes have a relatively stable 0.5 to 0.7 volt
forward drop, and by choosing such a small
reference voltage the Clamp has much less
effect on the circuit with which it is being
used than would a conventional current gen-
erator with a higher reference voltage. To
explain the reasons for this, however, we
must first discuss briefly the manner in which
the Current Clamp operates:

How It Works. Current flow in the load

RAp10-TV EXPERIMENTER



that is ideal for replacing power supply fuses!

16 Q1
e o o 2N1302
- I RI}O-SOO 4 4 =
1.2
1.0
A\ INPUT K b outPUT
~ .8 1
3 i (SEE TEXT) R2
=L ! 1800 .
+
g 4 ‘\ o 0
2 \‘ Schematic diagram for the Current Clamp
9 [ shows output current passing through Ql’s
o s o s TThg T, emitter-collector circuit. Graph at left
CURRENT (MA.) shows current limiting for 1.5-volt inptt.
than the emitter, Q1 is biased to saturation
PARTS LIST and the flow of current is impeded only by
D1—750-ma., 400-PIV silicon diode (GE 1N539 RI. Since a typical value for R1 is less then
or equiv.) 100 ohms, this offers little restriction -0

Q1—2N1302 transistor {see text)

R1—500-0hm, 5-watt potentiometer (Mallory
Type VW or equiv.)

R2—1,800-0hm, Y/, -watt resistor

Misc.—Parforated phenolic board, flea clips,
wire, solder, etc.

Estimated costs $3.00
Estimated construction time: 1 hour

(the circuit connected to the “output” ter-
minals) must be through transistor QI’s
collector lead. By the beta-multiplication
effect inherent in transistors, the largest part
of this current must flow through the collec-
tor-emitter path; very little can flow in the
base circuit. Thus, most of the load current
flows through Q1's emitter lead.

Resistor R1 is in this lead, and the current
flow through it develops a voltage which is
proportional to the current. With an npn
transistor, the emitter will become more posi-
tive than the source (at the “input” termi-
nals). g
The transistor’s base. meanwhile, is held
at a fixed potential which is more positive
than the source by the amount of voltage
dropped across reference diode DI.

So long as the base remains more positive

current.

When the voltage developed across R1
drives the emitter positive to the base, hovs-
ever. the transistor is cut off by the resultirg
reverse bias and current flow in the load
ceases to be as described. Instead, load cur-
rent is restricted to a value which holds the
emitter voltage just exactly enough negative
to the base to permit that amount of current
to flow.

Feedback. The action is an “infinite-
negative-feedback™ affair, somewhat akin to
the clamping of grid bias in a cathode fol-
lower vacuum-tube circuit. As more current
attempts to flow, the transistor bias acts to
reduce current, and vice versa. The result
is that load current is restricted to a fixed
value, even if the “output” terminals should
be shorted together.

Note that all load current (or at least all
but //beta of it) must flow through R1 to
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Top—current clamp set up to fuse 3-volt
supply from potentiometer load. Bottom—
short across pot load should drain batteries.
Note meter in photos indicates no current
increase. Current Clamp is doing its job.

develop the control voltage. This means that
the output resistance of the Current Clamp,
before it goes into action, cannot be less than
the value of R1. As a matter of fact, it's
equal to R1 + R, where R, is the “satura-
tion resistance” of the transistor. Since typi-
cal values of R.,. are usually well under one
ohm, for all practical purposes the output
resistance can be said to equal R1.

This is why the low-cost silicon diode with
its low reference voltage is a key factor in
making the Current Clamp useful. The value
of R1 is chosen, or adjusted, so that at the
desired clamping current level it develops a
voltage approximately equal to the reference
voltage. To develop 0.6 volts with a current
flow of 100 ma., just for an example, requires
a value of 6 ohms for R1. Were a more
expensive higher voltage Zener diode used
as a reference, it might require as much as
a 6-volt drop. This would raise the value of
R1 to 60 ohms. A 6-ohm added impedance
in series with the power supply has far less
chance of upsetting circuit action than would
a 60-ohm addition.

The rectifier-type diode does, however,
have one major disadvantage which must be
admitted. Its voltage drop varies with the
current flow through it. This means, in prac-
tice, that a value for R1 which would be
correct to clamp at 25 ma. with a 3-volt

e T oy e 22

ALUMINUM BRAGKET

PERFORATED
PHENOLIC BOARD

Front view (top photo) and rear view (bottom
photo) of the Current Clamp showing location
of parts and method of assembly. Entire
unit can be installed in a plastic case.

OUTPUT

supply would not be correct for clamping at
25 ma. with a 30-volt supply. The variations
can be minimized by running a fairly stiff
current through the diode, on the order of
100 ma., but it has been found more con-
venient to run from 1 to 10 ma. through
the diode and to simply live with the varia-
tions in setting of R1.

Values shown in the schematic diagram
are those employed in the wide-range unit
designed by the author; for use in other
ranges of either current or input voltage,
make R1 equal to the diode voltage divided
by desired maximum current, and R2 equal
to 100 times the input voltage. Units are

(Continued on page 941
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By C. M. Stanbury Il

panish language broadcasts from the
Voice of America, WRUL and the mys-
terious Radio Americas are well known to
every SWL. But did you know that at least
four privately owned broadcast band AM
stations carry on a constant battle with the
Castro regime? Not only does this quartet
help counteract the Communist island’s
broadcast monopoly but they also spread
Castro’s jamming facilities paper thin.
Miami's WGBS. Possibly the most im-
portant station in this war of ideas is WGBS
at Miami. By day WGBS carries regular
English language programs and is a CBS
affiliate but starting at 1:00 AM and con-
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PRIVATE
RADIO WAR
" AGAINST CASTRO

tinuing throughout the wee hours of the
morning, it serves as an integral part of the

Radio Cuba Libre network. In fact WGBS
1s probably the most strategic transmitter in
the whole net. Its potent 10 Kilowatt direc-
tional signal on 710 kc completely blankets
Cuba. Sc etfective is WGBS that it was one
of the very first stations to he jammed by
the Castro regime. WGBS own 1D slogan
is Radio Miwmi. Its transmitter, antenna and
ground system are located in the Everglades,
Florida's famous tropical swamp.

WKWF and WWL. Radic Cuba Libre 1s
sponsored by the Cuban Freedom Committee
which has its headquarters at 1737 H Sireet
N. W., Washington, D. C. and is headed by
Representative Roman C. Pucinski of Chi-
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cago. In addition to WGBS, Radio Cuba
Libre is also carried by two other private
U.S. broadcast stations. WKWF on 1600 kc.
at Key West is a little closer to Cuba but has
less power. WWLM 870 kc. owned by
Loyola University at New Orleans is of
course further from the communist island
but is blessed with a mighty 50-thousand
watts. WKWF is now heavily jammed and
there is some jamming on the 8§70 kc.
spot too. Radio Cuba Libre is also re-
broadcast during the evening hours by
several Latin American stations including
the well known short-wave broadcaster
Radio Santo Domingo.

WMIE. Meanwhile another Miami station
carries a myriad of less spectacular rebel
programs. This is WMIE on 1140 ke. Dur-
ing the daytime its Spanish language pro-
grams are intended for the Cuban refugee
population in Miami, a strictly commercial
venture, WMIE estimates that this market
is worth to its advertisers 5 million dollars
a week. At night, and all night, WMIE's 5§
kilowatt output is beamed directly toward
Cuba and thus it becomes yet another sta-
tion jammed by Castro.

Possibly the best known WMIE revolu-
tionary program is “El Periodico del Aire”
(The Newspaper of the Air). This was the
name of a well known Habana broadcaster
before the Communist takeover. In Habana

Three views of Radio Miami: top
left, WGBS transmitter building;
lower left, studio building in
downtown Miami; above, direc-
tional antenna array beamed at
Castro land after 0100 hours.

it operated CMCK on 980 (still on the air
but now under red control of course) and
COCO which some of our veteran SWL
readers may recall. WMIE's version of El
Periodico del Aire is directed by Juan Ama-
dor Rodriguez, a Cuban rebel leader.
Others to use WMIE include Arturo
Artalejo (a noted Cuban news commenta-
tor), La Voz del Pueblo, and during the
Cuban Missile crisis, the Voice of America
itself. In fact, it was immediately after this
confrontation that WMIE decided to go on
a 24 hour a day basis and otherwise drasti-
cally increased its Spanish language schedule.
Success with Words. Is the campaign
waged by WGBS, WKWF, WWL WMIE
successful? Do they really help fight Com-
munism and undermine Castro’s dictator-
ship? The answer must be a resounding yes.
If not the reds would never expend so much
of their radio facilities and technicians in an
effort to jam these transmissions. Further, so
far as we know, these are the first stations
anywhere in the world which are wholly
under private ownership that have been
jammed by a foreign power. Even more
startling, we find Castro puts out more effort
jamming this foursome than he does block-
ing Voice of America BCB transmitters in
Florida. Needless to say, this is of great aid
to the VOA. And incidently, we wonder how
Habana explains all that jamming. ]
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RAYMER MODEL 471
Background Music
SCA Adaptor

How would you like to hear the phantom
signals of the FM band? FM stations
which in many instances play hour after
hour of pleasant “wall-to-wall” type music
with few, if any, interruptions by an an-
nouncer extolling the virtues of the station
or Var Aged Snake Oil. You think we're
pulling your leg? Not so. There is such a
thing as FM phantom signals.

In many communities the only way an
FM station can stay in the black is by sell-
ing “background music™; soft, unobtrusive
arrangements intended for banks, restau-
rants and fancy apartment house elevators.
This music is transmitted simultaneously
with the regular program and is called the
SCA—short for Subsidiary Communications
Authorization.

What Is SCA. The SCA signal deserves
the description phantont because it’s there
but it's not there. To your regular FM or
stereo tuner the SCA signal doesn't exist;
you'll never know if a station is using SCA.
But tune across the band with an SCA re-
ceiver and the opposite happens: the regular
FM stations disappear and nothing is heard
until the music of an SCA station suddenly
“pops in.”

While SCA stations rent receiving equip-
ment, you can have the pleasure of continu-
ous music in your home without paying a
rental charge. All you need do is connect an
clectronic gadget called the Raymer Model
471 SCA Adaptor to your present FM
tuner and voila, wall-to-wall music. Of
course, you might say, “"Who needs it. I've
got a terrifie record collection.” But it’s ten
to one you don’t have more than one or two
records with SCA type music. Remember
we said SCA music was unobtrusive—no
loud crescendos, no soaring violin slides
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fading into the noise level. SCA music is
specially arranged as “background music”
for eating, working or just plain resting.

Hook Up. The Raymer Model 471
Adaptor connects between the tuner and the
amplifier, and while it has no on-off switch
other than for power, it doesn’t interfere
with normal tuner operation. The adaptor’s
input jack is connected to the tuner's muwlti-
plex (MPX) output jack: the jack provided
on late model monophonic tuner for the
connection of an MPX adaptor for FM
stereo. The adaptor cannot be connected to
the tuner’'s AF output because the built-in
de-emphasis which compensates for the high
frequency boost (pre-emphasis) applied at
the transmitter also attenuates the STA
signal. :

The adaptor’s output is then connected
to any amplifier auxiliary input. This ar-

rangement allows you to receive regular FM
programs with the amplifier mode set to

Semiconductor circuit offers long term trouble-
free performance. Two jacks on rear penel
connect to FM tuner and amplifier input.
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ADD FOR MPX OUTPUT
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If your tuner does not have a multiplex jack,
you will have to provide your own by tieing
into the FM tuner audio output circuit imme-
diately before the de-emphasis network. How
it is done schematically is shown above for
the ratio detector and below for the discrim-
inator detector. Actual detector circuits may
vary from unit to unit, but R1-C1 network is
always used to provide de-emphasis effect.

ADD FOR MPX OUTPUT

: M eGE D e
P OUTPUT -
72 } ICOUPLING =
"y"| CAPACITOR >
A
>—NL RI {_*l
o AF
VERY SMALL c:. OUTPUT
ORNOT USED i
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tuner and SCA signals when the amplifier
is set to auxiliary input.

Since the difference between a tuner’s
MPX output and the AF output is only the
de-emphasis network (actually a resistor and
capacitor) it is a simple matter to add an
MPX output to mono tuners not so
equipped. The schematic diagram shows the
two typical FM detectors—the ratio and dis-
criminator types. Regardless of the actual
detector circuit the de-emphasis network
consists of R1 and C1 (Note that it is a low
pass filter; the higher the frequency the
greater the attenuation.) At point “X”, the
input to the filter, the signal has no de-em-
phasis and an MPX output is provided by
connecting point “X” through a .05 MF/500
vdc capacitor to a jack which can be installed
on the rear apron. Check your tuner very
carefully, ours had a test MPX jack hid-
den on the MPX sub-assembly intended for
the manufacturer’s test equipment during
alignment.

Checking it out. Using the Model 471
Adaptor couldn’t be easier. Just tune in a
station which is known to broadcast SCA
and connect the adaptor to the amplifier.
You’ll hear some sound—usually distorted.
Then simply adjust the fine tuning control

on the adaptor’s front panel for best sound
and sit back and enjoy the music. If you
aren’t sure which stations transmit SCA just
connect the adaptor and tune until you hear
the signal; adjust the tuner for best sound
and then give it a final touch up with the
fine tuning.

The sound quality delivered by the Model
471 Adaptor depends to a large degree on
the tuner. If the tuner has a wide-band 1F
response the sound is pretty good—not hi-fi
because the SCA transmission itself isn't
hi-fi. If the tuner has a narrow response,
thereby attenuating the SCA signal before
it ever gets to the adaptor, the overall sound
quality will be best described as decent—
just about passable for background music.

Onc very good feature of the Model 471
Adaptor is the positive-acting noise squelch
circuit which eliminates all hash during in-
tervals between music selections. Also, the
adaptor had absolutely no measurable cross-
talk, that is, the main FM channel does not
ride through and mix with the SCA broad-
cast. )

Physically the Model 471 adaptor con-
sists of transistorized circuits on two printed
circuit boards. One board contains the user
adjusted oscillator (fine tuning) and the sec-
ond board contains the SCA detector. The
adaptor has been simplified to a minimum
number of circuits—high-price commercial
quality is not needed in the home—and in
conjunction with transistors and PC boards
the adaptor should give long term trouble-

‘free performance.

Overall handling is very easy, and it takes
but one or two tries before youre an expert
in tuning in SCA signals.

While we derived considerable enjoyment
from the Raymer Model 471 SCA Adaptor,
and we suspect you will too, there is a note
of caution. Before you run out to purchase
an adaptor make certain you can receive an
SCA station. Most large cities have at least
one SCA station; but if yours is a small
town with only one or two FM stations it is
quite likely the only thing the adaptor will
deliver is absolute silence. One positive way
to find out is to call your local FM station
business office and ask them whether they
have an SCA service or not.

If you are interested in the Raymer Model
471 SCA Adaptor or would like to know
more about other Raymer products, write
to Trutone Electronics, Inc., Dept. RTE,
14660 Raymer Street, Van Nuys, California.
The Model 471 costs $64.50 postpaid. ]
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KLH MODEL EIGHTEEN
All Transistor
FM Stereo Tuner

he KLH Model 18 tuner is an all tran-

sistor stereo tuner which is built as tran-
sistorized equipment should be built—
extremely small. Extend your fingers, place
the KLH on your palm and it just about
covers the hand. Place the KLH on a book-
shelf and you still have room for books—no
dangling halfway off the shelf. Stand it side-
ways and it takes up less space than the
collected works of Shakespeare.

But though it is compact the Model 18 has
all the features needed for good stereo re-
ception; nothing has been left out. The tun-
ing is the more or less “instrument type”
single dial with a very smooth vernier drive;
and the calibration is excellent. It is almost
possible to pre-set the tuning to a desired
station before the tuner is turned on due to
the dial's accuracy across the entire band.
A full-time stereo indicator is provided which
also doubles as a marginal station indicator.
Whether the mode switch is set to mono or
stereo the lamp lights if a station is trans-
mitting stereo. If the stereo indicator flickers

June-JuLy, 1965

on a stereo broadcast it means the signal is
marginal and will be subject to considerable
noise. The noise can then be eliminated by
orienting the (indoor) antenna until the lamp
stays on full-time,or an antenna booster am-
plifier should be switched in. An SCA filter
is provided to remove the “hash” which is
heard when an FM stereo station also broad-
casts SCA.

The KLH is provided with one of the best
tuning indicators—the center tuning meter.
This meter does not indicate relative signal
strength, rather it insures that the tuner is
set to the received station’s exact center fre-
quency. While modern wide-band tuners do
an excellent job at receiving mono even if
the station is slightly off-tune, for best stereo
reception the tuner must be set to the exact
“center frequency.” On the KLH Model 18
you simply tune in a station until the tuning
meter pointer is at the center scale mark,
and you are assured of optimum stereo re-
ception. Two audio outputs are provided, a
fixed level output and volume controlled out-

A real “‘bookshelf’’ componant
—the KLH Model Eighteen FM
tuner fits on a standard eight-
inch shelf without overhang.
Note ‘‘instrument type’’ tun'ng
dial with smooth vernier drive
— calibration is excellent.
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How does KLH make it so small? The multiplex
circuit is mounted on the top plate and folds
over the chassis when the plate is installed.
Note the extensive use of shielded cables and

cover-plate metal shields—neatness helps.

put. Either one can be used; it’s just a con-
venience which allows the user to control the
volume at the tuner or at the amplifier.

On Antennas. The tuner comes equipped
with two antennas, a plain section of wire
attached to the antenna terminals and a
moulded folded dipole. It should be pointed
out that KLH does not recommend either of
these antennas. In a rather good, simplified
antenna section, KLH explains that best per-
formance is obtained with a directional an-
tenna and they specifically suggest several
satisfactory “outdoor” antennas. However,
KLH understands that not everyone can em-
ploy an outdoor antenna so they provide the
two indoor antennas, with good instructions
on how to use them, for the audiophile
cursed with an uncompromising landlord.

How It Checked Out. In the performance
department the KLH Model 18 is outstand-
ing. With the antenna disconnected there is
absolutely no noise from the tuner, no hum
and no “transistor hiss.” In fact, you cannot
even tell the tuner is on; it is probably the
quietest piece of hi-fi equipment we have
heard. If you've been concerned with those
persistent rumors that transistor tuners have
a “built in hiss” forget it; maybe the first at-
tempts at transistorizing tuners resulted in
hissing, but not anymore. The same goes for
those rumors that transistor tuners overload
on strong signals. On the strongest of signals,
even when we used a booster to deliberately
force the signal to an overload level, the

KLH did not overload—there was no cross
modulation, self oscillation or distortion
normally associated with overload. In fact,
the KLH was even able to receive cleanly
two strong adjacent signals which normally
cause overlay on some tube type tuners.

The sound quality is magnificent, about the
cleanest we've yet to hear; even flutes at high
modulation levels were reproduced without
stridency. And of course, the absence of any
noise produced what has often been called
“transparent sound.” The stereo separation
is excellent, if not outstanding.

Even the AVC (automatic volume con-
trol) is good. With the rare exceptions of ex-
tremely weak stations, tuning across the FM
band did not produce thundering crashes in-
terspersed with barely audible sound. Near-
ly all stations were at equal volume.

From its smooth as silk sound quality to
its high styling (with oiled walnut cabinet)
the KLH Model 18 must be rated at the very
least excellent. Even the audio purest who
spends his entire life looking for “better
sound” would find no fault with the Model
18. In fact, this tuner deserves a better name
than the Model 18—Mighty Midget would
be more to the point. Priced at $129.95, the
Model 18 offers top quality performance in
the moderate-price audio showcase. For
more details and complete specifications on
the Model 18 write to KLH Research and
Development Corp., Dept. VC-1, 30 Cross
Street, Cambridge, Mass. 02139. |

What’s Been Lab-Checked

Many readers write to us asking whether we
have reviewed a particular high-fidelity component
or not in RapIO-TV EXPERIMENTER. To answer
these questions and many more that may come, the
list below gives the component reported on and
the issue in which it appeared.

e Harman-Kardon SR-300 Transistorized FM/
Stereo Receiver, April-May, 1965

® Bozak E-300K-Urban Enclosure Kit and Bozak
B-207A 2-way Speaker, April-May 1965

e Elpa PE-34 Manual Stereo Turntable, April-
May, 1965

® Heathkit AR-13A AM/FM 64-watt Stereo Re-
ceiver, Feb.-March, 1965

® Electro-Voice Coronet
Feb.-March, 1965

® AR XA Manual Hi-Fi Turntable, Feb.-March,
1965

® Knight-kit KG-870 Stereo Amplifier, Dec.-Jan.,
1965

e H. H. Scott LT-110B Stereco-MX Tuner, Dec.-
Jan., 1965

® EICO 2200 FM-Multiplex Stereo Tuner, Oct.-
Nov., 1964

® Dynakit SCA-35 Stereo Control Amplifier, Au-
gust-Sept., 1965

Speaker System Kits,

Rap10-TV EXPERIMENTER
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KNIGHT-KIT KP-70
Record/Playback
Stereo Preamp

KNIGHT KN-4000A
4-Track Stereo
Tape Transport

Audiophiles who wish to add stereo
tape record and playback features to
their high-fidelity systems should seriously
consider the Knight KP-70 stereo preampli-
fier and KN-4000A stereo record/playback
transport. In this Lab-Check report, we have
reviewed each component individually, how-
ever, they are ideally suited to operate in
combination.

[7] Knight KP-70. While so-called profes-
sional type flexibility is usually a dream
rather than actuality in low cost recorders,
the Knight KP-70 Stereo-Record/Playback
Preamp does offer the average tape fan true
“studio facilities” at budget prices. In fact,
the operating features are equal to studio
recorders and then some.

Both low level (microphone) and high
level (tuners, recorders, etc.) mixers are
provided for each channel, and the channel
levels can be individually or tandem con-
trolled through friction clutches. The low
and high level inputs can be mixed so that
one could combine narration and back-
ground music when recording, say, a sound
track for a home movie. A single mode
switch determines stereo, left or right channel
operation for both record and playback.
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Either sound-on-sound or echo effects are
obtained by activating a single switch. No
need for juggling of connecting cables
for sound-on-sound or echo since all circuits
are pre-set by the single selector switch.

Separate front panel jacks permit either
single or dual plug stereo phones to be used
(though they must be the crystal type).
This arrangement also permits the use of
mono phones when monitoring sound-on-
sound recordings. A panel switch determines
whether the phone monitor circuits are
switched to the signal source or the play-
back head (on three head transports).

Similarly, the two VU meters indicate the
source or playback levels; their function
being determined by the phone monitor
switch. An extra feature is the use of the VU
meters to indicate the bias currents, which
while of no extreme importance, does allow
the audio purist to keep track of any changes
in bias current caused by component aging.

On the electronic side the KP-70 is de-
signed to be used with virtually any tape
transport. Either Knight's matching stereo
transport, stereo transports of other manu-
facture, and even old reliable mono-trans-
ports which have been upgraded with stereo
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Two large printed circuit boards contain
most of the components in the KP-70 preamp.

heads. All critical head matching circuits
are user adjusted; this includes the bias and
erase currents, the high frequency equaliza-
tion and the recording level. Provision is
even made for matching low, medium and
high impedance heads. (An optional erase
head is available for Sony tape transports.)

Performance. Of course, features are
really second to performance, for what good
are features if the sound doesn’t please. With
the KP-70 you’ve got no worries because the
electronic flexibility allows almost precise
matching to any brand of tape. For example,
while Knight's specifications hold true for
the tape they suggest (Scotch 111) the same
bias and high frequency adjustments might
result in poor high frequency performance
from tapes of other manufacture. (This is
not unusual, fixed bias tape recorders gen-
erally deliver optimum performance with
specific tape brands or types. In fact, the
KP-70 gives superior performance with 1.0
mil tapes, and though not mentioned in the
instruction manual Knight suggests the use
of “thin” tape.)

But the KP-70's electronic flexibility al-
lows the preamp to be matched to virtually
any tape (or heads). The curves shown are
for white box tape, and even we must admit
they look good—they sounded good, too.

Alignment. Knight gives two procedures
for adjusting the bias and erase currents:
instrument and by “ear.” We found the in-
strument alignment delivered poor perform-
ance on tapes other than Scotch 111 and we
do not recommend its use. The “ear” align-
ment is more useful. Knight provides a
special test jack and adapters, and the user
simply adjusts a few controls for specific
meter readings. While this technique was
reasonable, it still left a lot to be desired in
the way of top quality sound.

We preferred our own alignment technique

which appeared to allow more flexibility in
the selection of tape brands. Select a quality
tape brand and starting from the full counter-
clockwise position adjust the bias control for
maximum tape output while recording a 400
cycle signal 10 db under maximum recording
level. (As the bias current is increased the
tape playback output will also increase.) At
some bias setting the tape output will start to
drop; keep advancing the bias current until
the output drops 1 to 4 db. If the bias control
locks-up before you can go through peak
output back-off the bias current till the out-
put drops about 4 db. The bias metering will
tell you whether the current is increasing or
decreasing. Next, feed in a 15 kc. signal (at
7Y2 ips) or a 10 kc. signal (at 3% ips) at the
same —10db level and adjust the high fre-
quency equalizers so the high frequency play-
back level is within 3 db of the 400 cycle

reference. If you cannot obtain sufficient
+3

+2

+1

_? 1 ™~

-2 = 331Ps

-3 [T

40 6080100 200 400 800 IK 2K 4K 6K BKIOK 15K

Typical response curves for the Knight-kit KP-
70 record/playback stereo preamp are shown
for both 71/, ips and 33/ ips. Actual response
curves for individual units will vary slightly
and will also depend on particular tape,
bias adjustment and high frequency boost

adjustments. Always use quality tapes.
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high frequency equalization at the 7' ips
speed set the equalization to maximum and
very slowly adjust the bias current for flat
playback response. While this adjustment
may appear complex keep in mind that this
is how professionals compensate for different
tapes—you can pull this trick with few
budget recorders.

What We Heard. Overall sound quality
ranked high, with good signal to noise ratio
(low hiss level). However, there was one
peculiarity which should be noted. While not
heard when recording program material, test
tones at about 15 kc. resulted in low fre-
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quency beut notes, which though at low
levels, were clearly audible. We feel this was
due to the bias oscillator frequency which
in our particular unit was below specs.
Checks with Knight certified the bias fre-
quency is normally higher, thereby placing
any beats outside the audio range and outside
the preamp’s frequency response range.
Should this occur in your unit the bias oscil-
Jator frequency can be changed by repo-
sitioning the oscillator coil slug: though the

Even though most components are on circuit
boards, considerable wire and shielded cables
are used to interconnect all audio circuits.

adjustment requires a signal generator and an
oscilloscope. However, keep in mind that the
beats are inaudible with normal program
material.

The KP-70 is available wired ($139.95)
or in kit form ($89.95). While the kit is quite
complex. printed circuit boards for most of
the electronics and card indexed resistors do
reduce the possibility of wiring difficulties.
While there are no really jammed-packed
corners. there is just no room for sloppy
layout or solder joints. It is best to try your
hand at wiring an amplifier or tuner before
taking on the KN-70. With one kit under
your belt, the KN-70 kit will be a snap and
an enjoyable experience.

[] Knight KN-4000A. The Knight KN-
4000A Tape Transport ($129.95) is the
matching unit for the KP-70 preamp. It dif-
fers markedly from most budget equipment
in that three separate motors are used: one
for supply reel, one for take-up and one for
capstan. (This is a lot better than one motor
doing everything through a series of belts and
pulleys: there's less to go out of wack.) Also,
there are none of the familiar brake mecha-
nisms. Dynamic braking is developed by
feeding DC to the take-up and supply motors.
The result is a very gentle braking action.
Even stopping from the notably high rewind
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speed places no undue strain on the ape. The
transport handles even the extra-thin (ex-
tended play) tapes without difficulties such
as stretch. Rewind time is about 45 seconds
for a 7 inch 1.5 mil reel.

A shut-off switch is provided which re-
moves power from the take-up motor when
the tape runs through. Unfortunately, the
switch does not work for rewind, and the high
speed rewind could use an automatic shut-off.

The transport comes complete with three
heads, a digital counter of the reset type,
tape lifters and piano-key controls—all nec-
essary for 4-track stereo operation.

Speed constancy at both 7%2 and 3% ips
even at the end of the reel is excellent. Wow
and flutter is inaudible.

Our only gripe with the transport is that
no mounting base is available—you’ve got to
make your own or use an optional portable
carrying case ($24.95) designed to hold both
the transport and preamp. An optional metal
case ($4.95) is available for the preamp.

Roundup. While the KP-70 and the KN-
4000A are available as separate units from
Allied Radio Corp., 100 N. Western Avenue,

Note three motors and large capstan stabil-
izer weight. Finger points to power supply
which supplies DC for dynamic tape braking.

Chicago, lllinois 60680, they are sold as a
package unit ($209.90 with preamp in kit
form) at a slight savings over the unit prices.
Frankly, the Knight KP-70 preamplifier and
KN-4000A transport combination is the
best budget buy available to audiophiles to-
day. You would have to more than double
the price before you can purchase com-
parable tape setups of equal quality and
performance. n
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By C. M. Stanbury II

A J hile all areas of the world can be heard,
sometimes with difficulty throughout
most of the day, short-wave reception from
each continent has its peak listening period
lasting from three to twelve hours depending
on the continent and your listening area. For
this edition of Propagation Forecast, we have
added a table, Peak DX Periods, showing
these approximate DX listening periods. It
should be noted, however, that fair Euro-
pean short-wave reception will be experi-
enced most of the time on the East Coast and
a similar situation applies with Asian short-
wave reception on the West Coast.
Good DX hunting. u

Peak DX Periods

Local Time—North America
Area
Eastern Western

Evrope, North 1200.2400 0900-2100
Africa, & Near .
East
Africa 1500-2400 1200-2100
(South of
Schara)
Asia (except 0300-1200 0000-1200
Near East)
South Pacific 0000-0600 2100-0900
Latin America 2000-0100 1900-2200

Europe, North -

Africa, & Near ~ [41, 49 »r=e=4]1—>

East ) RO

Africa 48, 60™ =41, 49

(South of ' ROGK

Sahara)
Asia(except 131, 41e-red1, 4925, 3prte—19 25— sl 19wl 25|
Near East) | GL4Y 1831
South Pacific 31, 49149, 60~ 41 > 25 .

{41)

49, 60, 90—=p==31 -+

Latin America

e 19, 26t 3 it e

Vs ot i

60 ==

To use the table put your finger on the region you want to hear and log, move your finger to the right
until it is under the local standard time you will be listening and lift your finger. Underneath your peint-
ing digit will be the short-wave band or bands that will give the best DX results. The time in the above
propagation prediction table is given in siandard time at the listener's location which effectively compen-
sates for differences in propagation characteristics between the east and west coasts of North America.
However, Asia and the South Pacific stations will generally be received stronger in the West whils
Europe and Africa will be easy to tune on the east coast. The short-wave bands in brackets are given
as poor second choices. Refer to White's Radio Log for World-Wide Short-Wave Broadcast Stations list.
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Make a master test tape for your tape machine!

Check its head alignment and frequency response!

B If you ever get a chance to spend a few days hanging around a
professional recording studio one of the first things you’ll notice is
how often the tape recorders are checked for frequency response. And
if you stop to ask questions you'll discover that the technicians are
primarily interested in the high frequency response. For even if the
heads are worn to a frazzle and has a coating of dirt this thick the
recorder can do a good job on the low and mid-range frequencies.
But get just a little headwear, or let the alignment (head azmuth ad-
justment) change cver so slightly, and that golden voiced soprano
sounds like she’s singing through a pile of straw. In fact, the less
costly the recorder, the greater the sensitivity to head defects. Lower
the. tape speed from the professional’s 30 or 15 ips to the hobbyists
7% and 3% ips and head alignment becomes extremely critical—
particularly so with 3 head recorders where the playback head must
be in exact alignment to the record head.

All tape heads wear and go out of alignment, some faster than
others; so for optimum frequency response both head wear and align-
ment should be checked frequently. While a technician generally uses
somewhat expensive test equipment and alignment tapes when adjust-
ing tape recorders, you can do a creditable job—a darn good job—
with the Tape Tester, a low cost (less than $20) tape recorder test
set specifically designed for the tape fan and music lover with a mini-
mum knowledge of tape recorder electronics.

JuNE-JULY, 1965
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What It Can Do. With the Tape Tester
you can check-out your recorder quickly and
conveniently, with a minimum of fuss and
bother. It tells you if your head needs align-
ment and when they should be replaced. It
lets you make a master test tape (like the
pros use) so you can periodically check the
recorder against original performance.

The tester contains a two tone signal gen-
erator and an adjustable output meter. The
generator produces a 1 kc. reference signal
and an 11 kc. alignment signal at the same
level as the reference. Both signals are ad-
justable to 100 millivolts, suitable for either
high or low level inputs. The output meter
provides an amplifier termination and indi-
cates the recorder’s playback performance.
The ratio between the two test signals as
measured on the output meter (or on the
recorder’s built-in playback meter if it is so
equipped) indicates head wear and misalign-
ment; and the same two signals are used to
align the heads.

Construction. The model shown is built
on the main section of a 3 x 4 x 5-inch Mini-
box. Parts layout and lead dress aren't criti-
cal as long as they’re not sloppy. But take
extra care that all components are tied down
tightly—the unit is useless if the signal level
drifts or pulsates.

Function/power switch S| can be any

Q
2N586
K

100K M

R5
(SEE TEXT)

Schematic diagram for the Tape Tester—keep
51 set at off during playback of test tape.

Si

o]}

Inside view of the Tape Tester is uncluttered
and easy to wire. Note that VU meter circuit
is physically isolated from the oscillator.

four pole triple throw; we have used the
model specified in the parts list—even though
it has extra contacts—because it is small and
low in cost.

Frequency determining capacitors C2, C3,
C4 and C5 don't have to be the precision
type; any standard brand 10 or 5 percenters
will do. Just be certain not to use salvage or
“reject” capacitors, C2 and C3 determine the

PARTS LIST

B1—9-volt or 22/ -voit (see text)

C1—25-mf., 25-vdc electrolytic capacitor

C2—.0015 mf., 100-vdc capacitor

€3—.00015-mf., 100-vdc capacitor

C4—2-mf., 100-vdc capacitor

C5—.2 or .22-mf., 100-vdc capacitor

Capacitors C2, €3, C4 and C5 should be

either 5% or 10% units.

C6—.1-mf., 75-vdc ceramic disc capacitor

J1, J2—RCA phono jack

L1—80-mh. RF choke (Meissner 19-2709)

M1—VU meter (Lafayette 99G5024)

Q1—2N586 transistor (RCA)

R1, R2-——10,000-0hm, V4 -watt resistor, 10% ,

R3—5,000-chm miniature potentiometer (La-
fayette 32G7355 or equiv.)

R4—50,000-0hm audio taper potentiometer

R5—See text

R6—100,000-0hm audio taper potentiometer

S$1—2-gang, 9-pole 3-position rotary switch
(Lafayette 99G6170 or equiv.)

1—3" x 4” x 5” aluminum chassis box BuD
CU2105A or equiv.)

1—4-post (One is the ground terminal) terminal
strip

Misc.—hardware, solder lugs, wire, tubing, bat-
tery holder, solder, etc.

Estimated cost: $17.00
Estimated construction time: 3 hours

Rap10-TV EXPERIMENTER



high frequency output and the values indi-
cated will produce about 11 kc. which we
have selected as an effective value for most
hobbyist recorders. If you desire a slightly
higher frequency, say 12 kc., use a .01 and
.001 mfd. respectively. If you desire an even
higher frequency, say 15 kc., youll have to
do a little experimenting as the lead dress will
affect the output frequency—start with .008
mf and .0008 mf and add small padders until
you hit 15 ke.

Regardless of your choice for C2 and C3
they are connected in-circuit as shown, they
have no effect when the 1 kc. capacitors, C4
and CS, are switched into the circuit. -

The terminal strip is mounted directly on
L1 and is retained by L1’s mounting screw.
Warning:—don't substitute for the specified
L1

The high frequency level adjust, R3, is
the subminiature type and is mounted inside
the cabinet to insure its adjustment is not ac-
cidentally changed. It is mounted to an L
bracket which can be made from a straight-
ened V2 inch wide cable clamp.

Keep the leads to Q1 short and use heat
sinks, such as an alligator clip, on each lead
when soldering.

R5 is a 5§ or 10 watt resistor equal to the
recommended external speaker load. For ex-
ample, if your recorder specifies an 8 ohm
external speaker use a 7.5 ohm resistor (near-
est value to 8 ohms).

Connect the VU Meter, M1, directly to
R6 as shown; disregard the instructions and
resistor packed with the meter.

9 V vs. 221/, V. Battery Bl is selected
after the wiring is completed. First, try a
standard 9-volt transistor radio battery (any

R4

RS

Front panel view of Tape Tester showing loca-
tion of controls, VU meter and interconnect-
ing jacks. Decals add pro look to assembly.
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R3 is mounted to the cabinet with an L
bracket made from straightened cable clamp.

type). If you can obtain both the 1 kc. and
11 kc. signals all is okay, install the battery.
If you can obtain only the 11 kc. signal use a
22V5.volt transistor radio battery (again,
any type). While the tester will always work
with a 22V4-volt battery it pays to make the
test because 9-volt batteries are less than one-
half the price. Miniature batteries such as
used in transistor radios will fit a standard
penlight battery holder, as shown in the
photograph.

Adjustment. Connect a high impedance
level indicator, such as an AC VIVM, to J1
and set S1 to 1 kc. Advance level control
R4 to the mid-position and carefully note the
indicator’s reading. Then set SI to 11 kc.
and adjust high frequency level control R3
until the 11 kc. output is exactly equal to
the 1 kc. output. Switch back and forth a
few times to make certain you have the
proper adjustment.

Using the Tester. Maximum convenjence
is obtained if a Master Test Tape is made
when the recorder is new, has seen only a few
hours of service, or has known good heads in
perfect alignment. (See the special service
note at the conclusion of this article on how
you can align a recorder with a combina-
tion record/playback head without the need
for an alignment tape.)

Connect J1 to the recorder’s input jack,
set R4 to off, and set the recorder’s gain
control full open. Then set Si to 1 kc. and
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adjust R4 until the recorder’s level indicator
reads —10db. If your recorder uses neon
lamp indicators set R4 so the normal lamp
just flashes; make certain the peak lamp
doesn’t flash. On recorders equipped only
with a peak level indicator—such as a
“magic eye tube” or lamp—set R4 for a level
10 db below the level needed to close the
eye tube, (The signal level must be about
10 db down to allow for the recorder’s
pre-emphasis applied to the high frequencies).

Record about 30 seconds of 1 kc., then
kill the tone for about 10 seconds and then
record about 2 minutes of 11 kc. This tone
sequence will be the master test tape only
for your recorder. '

Set the recorder’s volume control to nor-
mal, connect J2 to the speaker output jack,
and play the tape. When the 1 kc. signal
comes through adjust R6 so M1 indicates “0”
VU. When you see M1 collapse to zero—the
10 seconds “dead air’—you know the 11 kc.
tone follows. When M1 indicates the 11 kc.
signal adjust the recorder’s tone control (s)
for “0” VU-—the “flat” setting. Using grease
pencil or tape mark the tone control's “flat”
position. You are now set to test the re-
corder quickly and simply at all times.

For example: You purchase a pre-re-
corded tape and the highs are missing com-
pletely. Set the tone control to the marked
position and play your test tape. If the two
tones playback within a couple of db your
machine’s okay, the pre-recorded tape is at
fault. But if the 11 kc. signal plays back
several db below the | kc. reference the
head(s) is probably out of alignment.
Naturally, if realigning the head doesn't re-
store high frequency performance the head
is probably worn. If yours is a two head
recorder, aligning for playback automatically
insures record alignment since the same
head is used for both functions.

But if yours is a three head recorder
alignment js slightly more complex, both
the record and playback heads must be
aligned to each other. First, play the master
test tape and align the playback head. Con-
nect J1 to the recorder and feed in the 11 kec.
signal about [0db below maximum record-
ing level. Then adjust the record head align-
ment for maximum simultaneous playback
output; the two heads will now be aligned to

Tape head alignment can be checked, using a
Q-Tip or finger to skew the tape up and down
directly in front of playback head. If highs
increase, then head realignment is required.

each other. If after alignment, the 11 kc.
response is still down, examine the heads for
excess wear.

Of course, high frequency loss is not
always due to worn or misaligned heads,
there are such things as electronic break-
downs, but it is rare for an electronic de-
fect to affect only the high frequencies. A
more common fault is the bias adjustment.
At the slow tape speeds used by home re-
corders, a slight change in bias current can
translate into a large change in the high fre-
quency response. Also, a given bias current
can produce different output levels and high
trequency performance among tapes of differ-
ing manufacture. In fact a given bias current
can produce varying performances between
various “lines” of the same manufacturer.
It is perfectly possible that even with good
heads in perfect alignment one tape will
deliver a “flat” frequency response while
another gives reduced output and high
frequency response.

While most recorders have provision for
adjusting the bias for optimum response and
output, the adjustment usually requires the
services of a technician. However, with the
Tape Tester you can test various tape brands
to determine which performs best on your
recorder. With the heads in perfect align-
ment, record the two tones on several brands

(Continued on page 91)
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Designed for the bachelor's apartment, kid's room or even the living room
this quality-fi stereo record playing system can be assembled by most anyone

So you think that a good stereo is €xpen-
sive. Well, if you have an open mind,
this article will show you just how inexpen-
sivelv a good stereo system can be con-
structed. If you would like a couple of
watts for that quiet living room late at night
—or you have a small apartment that could
use some real fine music . . . the Stereo Com-
pact is for you. The only things you need
are the use of a friend’s power saw for fifteen
minutes, a little glue, a soldering iron, a pair
of pliers, a screw driver, wire cutters, and
something less than $50.00. The Stereo
Compact is built from commercially avail-
able amplifier modules and standard parts
available from any electronic supply store
and mail order houses. The Compact com-
pares favorably to any commercially manu-
factured item costing three times as much.
It has excellent bass response and does not
distort at low volume. Best of all, if you
should drop off to sleep while it is playing,
it shuts itself off completely—amplifiers,
power supply, and all.

This system is adaptable to almost any
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kind of place. It was built out of scrap
plywood and covered with “Con-tact”—that
sticky paper that looks like walnut, marble,
pink hearts, or any one of two hundred
different designs. You can match it to your
den, wallpaper, end table, or if you happen
to like gold fleur-de-lis on a silver tack-
ground, the choice is yours.

Assembly. OK—let’s get to work. The
parts list and schematic diagram tell you
what is needed to put the Stereo Compact
together. The record changer came from
Olson Radio in Chicago, as did the ampli-
fiers and speakers. The grill cloth for the
speakers came from a remnant shop in Oak
Park, lllinois. The nuts, bolts and screws
from my junk box, and the appreciation
from my girl friend, her girl friends, and sev-
eral male types who have frugged and hully-
gullied to the Compact’s output beat. When
1 bought the amplifiers a schematic diagram
came with each one of them. The schematic
diagram said 1 could do several things with
these amplifiers. The two volume coatrols
are what they said they should be (100 K

T

R

1 STEREO COMPAET
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each) and they work like a charm. All you
have to do to get that nice bass sound is put a
.03 condenser across each pot like the dia-
gram says. There is no magic about mount-
ing the parts. The amplifiers are glued to the
cabinet with Elmer’s Glue. The power trans-
former is screwed to a 1” x 4” wooden block,
as is the terminal strip on which [ mounted
the four rectifiers to make the bridge power
assembly. At $.99 for four of these units,
you can’t go very far wrong. The capacitors
are out of a Lafayette’s catalog, as are the
two resistors that stabilize this power sup-
ply. Sure . . .1 thought of zener diodes for
voltage regulation and all that jazz, but who
needs it? Three 500 mfd. condensers glue
down the regulation like it was going out of
style. Zeners at $4.95 we don’t need.

A few points to observe, make sure you
tie the ground end of the pots (R1 and R2)
used as volume controls to their own cases.
It keeps hum out of the system. And I didn’t
tell you—this system is all solid state, so no

) TO PU OUTPUT P2
JACKS ON RECORD
CHANGER
3 GND. LEAD
) ON CHANGER
o] R . o
3 100K T K
§
)
\ - X -
A A2
Blve
LEFT Red or + RIGHT
AMPLIFIER Orange or — AMPLIFIER
MODULE - MODULE
— 3

-

3
l P3 4 P4
\[}_ = (»—— =T} :1
Jt J2

HLEFT RIGHT
SPKR SPKR

J3

ON-OFF SWITCH ON

RECORD CHANGER T R3 R4

20 nl20 n

+ + +
c3 |ca cs
500 (500 (500
D3 D4

Schematic diagram for the Stereo Compact
does not show amplifier details because
these circuit sections are purchased modules.
Note use of shiclded cables on input cir-
cuits—dress these leads away from AC.

o]} D2

Hns
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worry about heat One other point—keep
those audio leads from the cartridge out in
the middle of the cabinet—low level audio
just do not mix. Don’t argue—just believe
me. No fuse was inserted in the primary
leads of the transformer on the power sup-
ply. The schematic says you can use one if
you want, but you just add $.65 to the sys-
tem, and that buys a pretty good Martini
where I come from.

The record changer comes with a template
that tells you how to cut out the mounting
board. I recognize that $12.95 is pretty
cheap for a record changer, but that's what
it costs. It has four speeds and an “On and
Off” switch as an integral part of the unit.
Oh! You want to use a Garrard. OK, but
remember, the audio amp modules are not
designed for that Pickering or Shure cart-
ridge, and besides the Ronette cartridge that
comes with this outfit has enough oomph
to drive the amplifiers to drink.

Use a couple of insulated stapes to hold
the wires in place. The resistors in the power
supply came with mounting hardware at-
tached. You also need a roll of vinyl tape
to insulate the leads that come out of the

PARTS LIST

Al, A2—Audio amplifier module {Saxon Mity
module, Olson AM-218, Lafayette 19G4401,
or equiv.)

C1, C2—.3-mf., 100-volt papre capacitor

C3, C4, C5—500-mf., 25vdc electrolytic ca-
pacitor

D1, D2, D3, D4—500-ma., 100-piv diode rec-
tifier (GE 1N91, Olson kit of 4 F#RE-70, or
equiv.)

11—Neon indicator kit (Olsen KB-164 or equiv.)

J1—3-circvit  headphone-type jack  (Switch-
craft Little-Jax or equiv.)

42, J3-—Double phone jack (H. H. Smith 1214
or equiv.)

P1, P2, P3, P4—Plug,
3501-M or equiv.)

R1, R2~—100,000-0hm, qudio taper potenti-
ometer (IRC Q13-128 or equiv.)
R3, R4—20-ohm, 8-watt resistor

“Brown Devil” or equiv.)

R5~—150,000-0hm, 1, -watt resistor

SPKR.—6" x 9" speaker, 3.2-4-ohms (2 re-
quired) (Olson $-278 or equiv.)

Tl—Power transformer, 117-v. primary, 25-v.
secondary {Olson T-290, Knight 61G421,
Stancor P-6469, or equiv.)

1—Record changer with Ronette
(Olson RP-222 or equiv.)

Misc.—Wood (see text), shielded wire, hookup
wire, nuts, bolts, screws, knobs, terminal
strips, rubber feet, insulated staples, ete.

Estimated cost: $50.00 or less depending on
wood costs and available spare parts.

Estimated construction time: one weekend

phono  (Switchcraft

(Sprague

cartridge
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I/W]RE BRADS

TOP COVER ],
PANEL |

FRONT PANEL

GLUE

Cabinet Detail Drawing #1—~Cover for unit
is glued—brads hold pieces while glue sets.

amplifiers. Solder those leads together. They
carry as much as 700 mills when you get
those real bass notes. 1 have shown the leads
from the Mity Modules like 1 bought them.
If you get yours from Lafayette, or Radio
Ham Shack, or Courtland Street, then ob-
serve the identification as shown on the
schematic diagram instead of the colors on
those leads. The manufacturer gives both
right on the amplifier.

Working With Wood and What Not.
The grill cloths are fastened to the speak-
ers as shown. Cut a piece of cardboard as
shown in Speaker Grill Detail Drawing, and
then use old tire cement, rubber cement, air-
plane glue, or just plain glue, to fasten down
the cloth. Cut the cloth about one-half inch
bigger than the cardboard mounting and
fold it over the edges of the cardboard. If
you use rubber cement, place a thin layer
on the cardboard first and then a thin layer
on the cloth. After they are dry, they stick
together like a pair of magnetic kissing dolls.
Do you want to know why I made the
speaker cabinets 8%2x11? 1 just happened
to have two pieces of bond typing paper

CUT CLOTH
$LARGER
THAN
CARDBOARD

———

"FOLD CLOTH
OVER

| CARDBOARD
AND GLUE

_IN PLACEON

" BACK SIDE

e —

SPEAKER OPENING
6X9"

L g
CARDBOARD APPROX 35

Speaker Grille Detail Drawing—Using mate-
rials found at home can reduce cost to zero.

JUNE-JULY, 1965

THICK —CUT SLIGHTLY LESS THAN 85X

TOP EDGE Q
L. ‘ FRONT PANEL
Pl
: |
‘ ' RECORD CHANGER
__________ S | RS - 02 0L N
e e R
J S B {
[ supeort AP ORNEF [
f C 2
I PORRECORD -~ © &  Blocks™
: CHANGER | :
| BOARD 1O - i
L ! ! ALLHOLES ¥ DIA. !
!

“~RUBBER FEET

Cabinet Detail Drawing #2—Follow draw-
ing and text instructions to avoid troubles.

to make templates for the speakers. How
was it done? Simple—I put a cloth towel
on a table and laid a piece of bond paper
on a towel. | centered the speaker on the
paper and pressed a little hard on the back
of the speaker frame. Voila! When I picked
up the speaker there was the outline of the
speaker gasket—nice and plain. I took a
pencil and outlined the inner edge of the
gasket outline which gave me the template
for my 6x9 speaker opening in the speaker
cabinet.

How did | fasten the speaker frame to
the cabinet? I glued it. Try epoxy. Then
you don’t have to worry about screws stick-
ing through your grill:cloth when you place
it on the speaker cabinets.

Oh yes, that piece of 6” x 4” x 1” wooden
block you used to mount the power trans-
former, the terminal strip and the rectifiers
—.it will also hold the filter condensers (C3,
C4 and C5) and the filter resistors {R3 and
R4). The block is glued in place after it is
completed. Elmer’s glue or epoxy will do.
One more thing . . . the record changer has
a ground lead. Tie that ground lead to the

| WIRE BRADS

SPEAKER
OPENING

Speaker Cabinet Detail Drawing—Not shown
is rear panel, same dimensions as front.

SIDE PANEL

_

X

GLUE
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SIERED COMPACY

positive terminal of your power supply. It
gets rid of objectionable hum.

You will notice that there is a jack in-
cluded in the system for a pair of stereo
headphones. You might like to listen all by
yourself, and the neighbors don’t like your
two watts at such high volume.

The Cabinet. The assembly of the cabinet
is very simple. All of the panels that com-
prise the cabinet are of ¥4” plywood. You
need the following pieces to asqemble the
woodwork:

2 pes—14" x 1-14“ (front and rear panels)
2 pcs—13-1%" x 1-1" (side panels)
1 pc —14-%“ x 13-, " |(top cover panel)

The five pieces described above comprise
the cover and are assembled as shown in
Cabinet Detail Drawing #1. Use glue on
the edges and 14" wire brads in your as-
sembly process. Wipe off the excess glue
after the parts are nailed together. Be very
sure that the small panels that are the sides
of the cover are held square as the glue sets
and the top cover panel is nailed on.

2 pcs—14" x 8-14" (front and rear panels)
2 pcs—13-%" x 8-%" (side panels)

4 pes—11” x 14" (supports)

1 pc—14" x 13" (record changer board)

RECORD.. . RIGH AMP
CHANGER  MODULE

< POWERSUPPLY
- - WOOD BLOCK

Upside down view of the Stereo Compact
pointing out location of major assemblies.

T‘

DIODES C4 C3 R4 C5 R3

The only major electronic assembly put. 10-
gether by the author was the solid-state
bridge-type power supply. Transformer, di-

odes, two resistors, and filter capacitors
are mounted on a 6" x 4" x 1” wood block
ond installed on the cabinet’s rear side.

The nine pieces described above comprise
the main cabinet and are assembled as shown
in Cabinet Detail Drawing # 2. When
its dimensions are laid out prior to cutting
it to the proper size, it is suggested that
the pencil lines be actually cut out to al-
low the motor board to be placed within
the cabinet after having been covered with
“Con-tact” without binding on the sides of
the cabinet.

Determine what edges are to be the top
edges of the first four pieces cut in this
section. Identify them and mark a line on
each 4%2” from each top edge and parallel
to this top edge. Glue one of the 11”x14"
pieces on each of the four side panels in
conjunction with the line previously drawn
and at the 42" distance from the four top
edges. These pieces should be placed an
the side panels equidistant from each edge.
These pieces are the supports for the board
that holds the record player.

Assemble the four side panels in the same
fashion that the side pieces for the cover
were assembled, observing that the two side
panels overlap the front and back panels to
create a cabinet whose interior dimensions
are 14"x13”. Use glue and wire brads to
assemble these side panels and observe that
the cabinet must be maintained in its square
configuration.

Speaker Cabinets. Having now assem-
bled the cabinet for the record player and
amplifiers and associated controls, we can
turn our attention to the two speaker cabi-
nets. Refer to Speaker Cabinet Detail Draw-
ing. You need the following pieces to make
the two speaker cabinets:

Rap10-TV EXPERIMENTER



2 pcs—11” x 8-%4 " [front and rear panel}
4 pcs 8-14" x 4" (side panels)
4 pcs—11-1" x 4" {top and bottom panels)

These pieces are all fashioned from 4"
plywood. The side pieces are assembled
over the part that creates the mounting board
for the speaker. After the 11”x8Y2" pieces
have been cut, the template that was created
before to show the outline of the 6”"x9"
speaker is placed on top of these pieces and
the outline of the speaker gasket is tran-
scribed to the wooden pieces. The speaker
opening is cut from these pieces prior to
assembly by the use of a coping saw or sabre-
saw if you happen to have one. The pieces
are assembled to make a cabinet that is
11Y27x9"x4”. As before, the sides and top
are assembled with glue and wire brads with
an eye to their being essentially square. The
side panels are overlapped on the speaker
mounting panel to complete the speaker
cabinets.

Finishing Up. It is essential that the as-
sembled cabinets, speaker and changer hoard
be prepared to accept the Con-tact covering.
All wooden parts should be coated with white
shellac or lacquer after sanding to insure a
good level of adherence between wooden
surface and the Con-tact covering that you
use. One piece of advice . .. you can always
paint the cabinets from that spare paint that
you have stored away if it matches the
decor of what you have in mind as a per-
manent resting place for the system. Having
covered the parts with Con-tact or painted
the surfaces, assemble the top to the bottom
with 1”x1” butt hinges and acquire a side lid
support that will allow you to change records
with no effort when the cabinet lid is in the
open position. Having now assembled all
of the cabinetry, from a piece of wood 3"
square and about one foot long. cut into four
equal pieces about 3" long. Place glue on two

June-JuLry, 1965

Here is the completed
Stereo Compact with the
rear panels left off the
speaker cabinets and the
phono cabinet resting on
its side to show all the
electronics. Notice how
neat the wires and cables
are routed to modules.

1
o . B ]
Once completed and finished with care and
pride, Stereo Compact will be a handsome,
as well as useful, medium-fi phono-amp.

sides of these pieces and place them in the
four corners of the record cabinet below the
surface of the mounting board with the
bottom ends of the pieces at the exact bot-
tom end of the cabinet proper. These will
later accommodate the four rubber feet that
will support the entire cabinet assembly 12"
above the surface on which it will rest. and
allow a convection type ventilation for the
power transformer which may trend to warm
up a bit.

Determine which face of the lurger cabinet
you intend to make the front face ot the
unit, and drill four 3" holes in the face as
shown on Cabinet Detail Drawing #2. These
holes will accommodate the two volume con-
trols for the Left and Right channel, the
On-Off indicator and the headphone jack.

In evaluating this unit against many others
which are a great deal more expensive, it is
only fair to say that 2 watts of audio cannot
compete with the 70 or 80 watt monsters
that can drive 15” speakers to sound like the
Staten Island Ferry in a fog bank. One thing
1 am sure you will say is that the lovely quiet
sound when you need it is about equal to
any other unit at the same volume level that
this unit will give you. Anyway, you spend
less than $50.00 to make the Stereo Com-
pact and 1 would like some commentary on
the reception you get from your friends who
are romantically inclined. u
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Power
Transistor
Tester

By James A. Fred
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Transistors are like vacuum tubes—they can become leaky or go bad.

here are many transistor testers available

for low power or small signal transistors
but very few, if any, reasonably priced power
transistor testers are available.

Those of you who service modern tran-
sistor auto radios have had many opportuni-
ties to check leakage and gain of power out-
put transistors if only a power transistor
tester were on the workbench. The transistor
manufacturers people would like to have us
believe that transistors have indefinite life,
and never need to be replaced. But those of
you at the repair benches and home work-
shops know better, and it was with this
thought in mind that we designed the tester
described in this article.

Design Features. The most important
section of the power transistor tester is its
constant voltage power supply. A conven-
tional full-wave bridge rectifier is used to pro-
vide about 18 volts of DC which is then regu-
lated to 12 volts by a Zener diode.

The transistor leakage is indicated on a
0-100 ma. DC meter. One of the important
characteristics of a power transistor is the
leakage between the emitter and collector
with the base floating. This tester applies a
maximum of 12-volts DC to these elements
and leakage should not exceed 50 ma. A
variable resistor provides a voltage that can
be adjusted between O and 12 volts so that
you can detect 50 ma. leakage without burn-
ing out the meter. The other important thing
to measure is gain by applying a small bias

voltage to the base. If the transistor has gain
it will show up as an increase in current on
the meter. The increase in current will vary
depending on several factors. but should be
at least two to four times.

This tester was styled to match the author’s
Lafayette Transistor Analyzer Kit, model
223. However, a standard aluminum chassis
box can be used to replace the plastic cabinet.
Slide switches were used although toggle
switches would have done as well. Any meter
of the proper range can be used as long as
it will physically fit the space allowed.

The front panel was made from .050-inch-
thick aluminum that was etched in strong
lye water to give it a satin finish. When etch-
ing aluminum in this way do it either out of
doors or in a well ventilated room. Do not
make the lye water too strong or it will turn
the panel black. Mix common household lye
in hot water in an enameled pan or stone-
ware crock. Do not mix in an iron or alumi-
num container. After etching rinse carefully
in cold water and dry with a soft cloth with-
out touching the front of the panel. Apply
black decals or any other type of lettering
and spray with a protective coating.

The bridge rectifier can be built up with
four separate rectifiers or one of the new
potted types may be used. The filter capaci-
tors are necessary to make as pure a DC volt-
age as possible so that no ripple will be intro-
duced into the transistor under test which
would upset the gain measurement. The
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All the parts are assembled on an aluminum panel cut to size of plastic case.

Don’t guess and replace power transistors blindly—test them first.

FW50

OR
SI POWER PR

o Ti

I5VAC NE

56K 1

0-I00OMA

Schematic diagram for the Power Transistor
Tester. Actual connection to the transistor
under test is made through flexible leads
with alligator clips. Switch $2 can be a
spring-loaded slide or toggle unit. Refer to
text for computation of resistor R2 value.

transformer used in our tester was salvaged
from a piece of Minneapolis-Honeywell
equipment although any transformer with a
secondary of 18 to 24 volts, rated for a cur-
rent of at least 200 ma. can be used. In or-
der to determine the resistance of R2, the
Zener current limiting resistor, for a different
secondary voltage use the following equation.
Vs —Vo

1.1 x1I max.

R2

JuNEe-JuLy. 1965

UNDERTEST

Vs is the supply voltage at the output of the
bridge rectifier, Vo is the input voltage to
wirewound control R3, or in this case 12
volts, I max. is the load current maximum or
in our case 100 ma. As an example let us say
that our bridge rectifier is putting out 24 volts
DC. Subtract 12 volts from 24 volts leaving
12 volts. 1.1 times 100 ma., which is our
maximum load current, gives .110 amperes.
Dividing gives a value tor R2 of 109 ohms.
A standard value 100 ohm resistor at 2 watts



80

Power Transistor

Ml RS

Zi
Although parts location is not critical for
proper operation of the unit, builders will

find it difficult to squeeze parts into the
plastic case if they ignore author's layout.

would be satisfactory. The wattage rating
of Zener diode Z1 can be arrived at by mul-
tiplying the voltage rating of the Zener, which
is 12, by the maximum current through it,
or 1.32 watts. Our tester uses a [ watt Zener,
but we have secured it tightly against the
front panel with a cable clamp and it runs
cool. The front panel thus serves as a large
heat sink. Unless you want to do the same
you had better use the [0-watt unit specified
in the parts list. Construction is straight for-
ward with only one safety tip, and that is,
“Don’t over heat the silicon rectifiers or
Zener diode. Use a heat sink when soldering
them.”

Just in case you are wondering why there
is no npn-pnp reversing switch, forget it.
Power transistors used in auto radios are pnp
units almost without exception. Just in case
you run up against an odd-ball, you can jury-
rig a test setup using the testers power sup-
ply. Just do things upside down, that is re-
verse the power supply leads coming from
the zener diode to the testing circuit. Watch
M1’s polarity.

Using the Tester. After assembly, wiring
and testing the instrument is ready for use.
Place Gain-Leakage switch S2 on Leakage,
rotate the voltage control to the counter-
clockwise end of rotation, attach the pnp
power transistor (out of its circuit) to the
test leads, and turn on the power. Advance
the voltage control and- observe the meter.

PARTS LIST

C1, C2—1000-mf, 25-vdc electrolytic capacitor

D1, D2, D3, D4—IN91 (four required) or 1
bridge rectifier module (Mallory FW50 or
equiv.)

M1—0-100-ma. DC meter (EMICO Model RF-
2V, C or equiv.)

NE1—Neon lamp NE-51H or Tineon Indicator
36N2311-6 complete with jewel and internal
resistor, or equiv.

R1—56,000-0hm, /,-watt resistor (not required
if NE1 is a Tineon Indicator)

R2—See text

R3—800 to 1,000-0hm, 4-watt wirewound po-
tentiometer

R4—56,000-0hm, 1-watt resistor

R5—33-ohm, 2-watt resistor

51, 52—5.p.s.t. slide or toggle switch

T1—Transformer; 115-volt pri.; 18-25-volt sec.
at 200 ma.

Z1—1N2976 zener diode (Mallory ZA12 or
equiv.) (see text)

1—6-13/16" x 5-9/32" x 2-5/16" plastic case
(Allied Radio 87P886 or equiv.)

3—Alligator clips with 3 different colored in-

sulators

1—Dial plate (Mallory #389 or #390, or
equiv,)

1—7" x 5” aluminum sheet for front panel (see
text)

Misc.—Line cord, knob, terminal strips, wire,
solder, hardware, decals, lye, etc.

Estimated cost: $22.00
Estimated construction time: 4 hours

If the meter reads 50 ma. STOP! If not ro-
tate the control to its full clockwise position.
If the meter reading hasn’t exceeded 50 ma.,
it has passed the leakage test and may be
tested for Gain. Set the voltage control back
to seven on its dial. Push the switch to Gain
and the current reading should increase. On
transistors with appreciable leakage the in-
crease in current will only be from two to
four times. On units with very little leakage
the current increase may be as much as
twenty-five times. Power transistors with
high leakage and low gain can be used, but
will not perform nearly as well as low leakage
high gain units. As you gain experience in
using the tester and the tested transistors in
actual sets you will learn to appreciate the
difference in power transistors. Keep a record
of leakage and gain and actual circuit opera-
tion of each power transistor you test and
you will soon be able to interpret your read-
ings like an expert. There aren’t any real
tight specifications on power transistors that
the average serviceman can use.

Experience is still the best teacher when
it comes to testing and using power tran-
sistors. u

Rap10-TV EXPERIMENTER



THE STATIC CAPER..........

When DX is beneath you, then it may be Tefnut of the Dark Satellite

et’s face it, yours truly has been around.

If someone hung a sign on my back, This
Engineer for Hire, he’d be close to right.
SWL'ing wasn't enough, I had to travel. So
when I got my degree as an electronics en-
gineer, I took a job in Bhutan, setting up a
British owned commercial SWBC station
atop the Himalayas. Then it was Colombia
for a couple years where I put together a
BCB network. Which brings me to this job
for the bearded one—Ammer Ded—second-
in-charge of his secret relay station in South-
ern Adindan near the Egypt-Sudan border.
As you can see, I'm pretty neutral. I'll work
for anybody. You might also call me a DX
fanatic. Before I started on these travels, 1
would dream about DX and DX places,
complete with nightmare static. T had to
travel.

In charge of the Adindan operation was
one Professor Von Kirk. After a couple
weeks on the job, I decided he was crazy.
Not so far gone he couldn’t function, but
still crazy. I had gone looking for him with
paper work, official reports to be signed. His
office was empty.

So I went down to the professor’s quarters.

June-JuLy, 1965
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Knocked. Silence. But the door was un-
locked and I went on in. In the center of
the room Von Kirk’s large desk. To the
right and left of me were banks of com-
puter racks. The sct-up looked like some-
thing from the late, late horror show.

“Professor.” Nothing, so I shouted louder,
“Professor.”

More silence.

An open book was on his desk. I moved
in closer to get a look at it. Curiosity killed
the cat but then cats have nine lives.

THE LiguT oF THE NEAR EAST, VOLUME
I by Thomas H. Burgoyne. It was opened at
Section III, Chapter I1I, “The Dark Satel-
lite.”

1 just skipped over the words quickly.
Some jazz about this satellite populated by
evil beings, supernatural races or something
like that. And about their agents on the
earth, the Inversive Brethren.

Von Kirk came in then. Followed by two
of our local Arab workers, unskilled but with
plenty of muscle. They carried in a crate.
He motioned and they put it down behind
his desk. Then he saw me. “What do you
want? These are my private quarters!”
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I showed him the reports. Von Kirk took
them, pointed for the Arabs to go. I started
to move out behind them—

“Wait!” He crossed the room, shut and

. locked the door.

82

Like locked in the tiger’s cage. Beside that
weird book and way out electronics gear,
there was the professor himself. If ever there
were doubles on Earth, Von Kirk and Boris
Karloff qualified.

“l am in complete charge of this base.
You understand that. My word is law.”

I nodded.

“What you see here is my own personal
project financed with my own resources. It
has nothing to do with the Adindan govern-
ment.” He fiddled with THE LiIGHT OF THE
NEeAR EasT on his desk.

I nodded again.

He considered me a moment. “I need a
qualified assistant.” Hesitated. “I am willing
to pay you an amount in addition to your
regular salary.”

“How much?” Play it safe, play along.

“If this ‘does not interest you, then apply
to Cairo for a transfer.” Von Kirk circled
me a couple times.

“How much?”

“$50 a week, U. S. money.”

I spread my hands. “Good enough.” Why
not! All I had to do was humor this crazy
old man and pile up the extra moola.

Von Kirk shut his book with a bang.
“Then it is settled.” He sat down. “Unpack
that crate while I explain to you what is
involved here.”

It was quite the bit. Von Kirk had found
that dark satellite. It revolves inside the
carth which is hollow. The inhabitants of
this satellite use static, that’s right, atmos-
pheric noise to communicate with their
agents on the earth, those Inversive Breth-
ren. Because this dark satellite is nearer the
surface in the tropics, their messages were
considerably louder, other scientific the-

ories to the contrary. By the use of com-
puters, Von Kirk hoped to break their code.

I got the crate open. Inside—a TV set!

“The messages may take either aural or
visual form.”

So every day and part of the night, too,
we kept at it. I didn’t mind working during
the hours of darkness, but days—that heat
from the desert sun made his lab almost un-
bearable. But Von Kirk wouldn’t wilt or
rest.

“When I began my work in Baden many
years ago, time was expendable. Now there
is not much left.” Von Kirk made the sta-
tion a real funland.

His approach was simple enough. With
a broadband receiver (one he invented him-
self) he would pick up all the frequencies
below 3 mc., feed them into a speaker and
TV picture tube—but the signals were first
rearranged in sequence and comparative
volume via those banks of computers. I
took the left bank, him the right.

We did get voices of course, however,
these were usually traceable to one of the
high powered BCB stations in the Near East,
like Cairo itself on 773 kc. and Omdurman
down in the Sudan on 572. But then a voice
did come through we couldn’t identify. At
2.00 AM, female, soft and deep. She said
quite clearly “prepare to relay intelligence
to the South African resistance command,”
then slipped off into the noise.

Von Kirk circled the room swiftly noting
computer settings. “That was Tefnut,
daughter of the primeval being, princess of
the Dark Satellite.”

I concluded TefNUT summed up his
whole project pretty well.

When he finished, Boris, I mean Von
Kirk, stopped dead and just stared at me.
*“You found her voice attractive?”

I laughed and nodded.

“You must be careful. She will try to
tempt you and recruit you into the Inversive
Brethren.” Von Kirk considered the danger
briefly. “We will have to risk it. Tomorrow
night at the same time!”

After which T went to bed, exhausted
from the heat, and dreamed about DX again
for the first time in a couple months. Only
now the station I wanted was Tefnut. Static,
oceans of static, with her voice audible on
occasions. Then on came Radio Berlin In-
ternational and blocked out the frequency.

I woke up in a cold sweat.

After being stuck in Adindan for three

(Continued on page 94)
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ANTENNA
INSTALLATION

By John Potter Shields

If your TV set can receive any of the 70 UHF-TV channels
then it's time for some top-level thinking on your roof

he FCC requirement that, as of March,

1964, all TV receivers intended for in-
terstate shipment must be capable of re-
ceiving UHF channels, coupled with the
cropping up of many new UHF stations in
all areas of the country, indicate that UHF
TV is finally here to stay. This boils down
to the fact that in all probability UHF either
has, or is about to be coming to your town.
The question is . . . are you able, or will
you be able to receive it? Even though you
may have purchased a new TV receiver
capable of receiving all 82 channels, or
added a UHF converter to your present set,
there is much more to receiving a good UHF
signal than hanging a wire out the window

Junp-Jury, 1965

or simply tying on to your present VHF an-
tenna. UHF signals are a bit trickier to
handle than the old familiar VHF. Let’s take
a look at why UHF is around in the first
place, as well as at the UHF signal itself
and how we may best capture it for feeding
to the receiver.

Why UHF? Originally, when the 13 VHF
TV channels were created, it was felt that
they would provide adequate capacity for the
TV market. It was subsequently found, that
additional channels would be required to
handle the desires of many areas for addi-
tional outlets. Another reason for UHF is
that it permits two channels of the same
frequency to operate relatively close together
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ANTENNA
INSTALLATION

. . . say in adjacent cities. This has been a
problem with VHF; the advent of more
powerful transmitters and more sensitive re-
ceivers has resulted in interference between
like channels in relatively widely separated
areas. Thus, in a nutshell, UHF permits: I.
a larger number of available channels, and
2. these channels may be spaced more
closely together than in the case of VHF
channels.

Now that we've seen why we have UHF,
let’s take a look at the basic UHF signal in
order to get a better idea of how to handle
it. The first and most obvious difference be-
tween the VHF and UHF signals is their
frequency. Both VHF and UHF signals are
high enough in frequency so as to travel in
a straight line (like a searchlight beam)
rather than following the curvature of the
earth as do lower frequency signals. How-
ever, lower band VHF TV signals are sus-
ceptible to a phenomenon known as “skip”
as shown by the sketch, Fig. I. This “skip”
occurs when the transmitted signals bounce
off the ionosphere (a layer of charged par-
ticles encircling the earth) and return to a
receiving point many miles from their point
of origin. This “'skip” explains some of those
amazing TV-DX accounts we hear about.

This “skip™ effect is non-existent at the
UHF TV channels thus eliminating the
chance of interference between widely sepa-

#”IONOSPHERE

EARTH
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Fig. 1. VHF signals skip to distant receiv-
ers—UHF signals pass through ionosphere.

Fig. 2. A log periodic UHF antenna with 21
cells—good for working stations 80 miles.

rated channels. The UHF TV signals are
more readily blocked by relatively small
objects such as buildings, etc. due to the
much shorter wavelengths involved. The
cumulative effect of this again cuts down the
range of UHF signals. Also. the radiated
signal strength of UHF signals is generally
lower than in the case of VHF signals . . .
another factor is their reduced coverage
when compared to VHF.

UHF signals are also more directional
than lower frequency VHF signals, and as a
result, ghosting due to multi-path signal re-
ception is more of a problem with VHF
signals.

Capturing the UHF Signal. The most
logical starting place is at the antenna. UHF
antennas pretty much follow the same basic
types as found in VHF—the dipole, folded
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bays dre stacked

individual
one on top of the other for greater gain.

Fig. 3. Four

JFD Model LPV-U21
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Fig. 4. UHF antenna using a parabolic re-
flector to gather in signal for high gain.

dipole, conical, yagi. etc. However, the phys-
ical construction of UHF antennas differ
considerably from corresponding VHF types.
For one thing, all UHF antennas are con-
siderably smaller than their VHF counter-
parts. The reason for this, of course, is the
shorted wavelengths up in the UHF spec-
trum. Remember, the element length(s) of
any antenna, dipole, yagi, or what have you,
is a direct function of the wavelength being
received.

The smaller physical dimensions of the
UHF antenna make possible many arrays
not practical with the larger, more bulky,
lower frequency VHF antennas. For ex-
ample, look at the log-periodic UHF antenna
pictured in Fig. 2. The design of this type of
antenna for VHF frequencies would be very
difficult due to the considerably longer ele-
ment lengths required as well as the greater
spacing between elements. Maintaining
structural strength would be extremely diffi-
cult, and the increased weight would also be
a problem.

Fig. 3 is another example of the physical
advantage gained with UHF antennas. A
large number of individual bays are easily
stacked for increased gain without taking up
an unreasonable amount of space or becom-
ing unwieldly or overly heavy.

The smaller dimensions of UHF antennas
offer still another advantage . . . much better
performance. As just mentioned, a fairly
large number of arrays may be stacked by
increased gain. Tt is also feasible to employ
the parabolic antenna design (similar to those

JuNe-JuLy, 1965

Fig. 5. 90-degree corner reflec-
tor bounces UHF signal back
to dipole receiving element.

microwave dish antennas). This design,
somewhat similar to using a reflector behind
a searchlight to increase intensity . . . only
in reverse, results in greatly increased an-
tenna gain (sensitivity). Fig. 4 pictures an
antenna using this approach. Note the
curved reflector which resembles a section
of a parabolic reflector. It's pretty obvious
that this type of construction would be just
about mechanically impossible with a VHF
antenna.

Fig. 5 shows another type of UHF an-
tenna construction. Actually, a dipole with
reflector, this unit differs from the VHF
dipole and reflector in that a number of

SIGNAL
TRANS. ’
i .
.4\ -
L REFLECTED
SIGNAL
-~ \
— "\ SINGLE DIFOLE
ANTENNA
MULTI-ARRAY _ RECEPTION
ANTENNA = 7 PATTERN
RECEPTION ,'
PATTERN _,_-

Fig. 6. Multi-array UHF antennas can elimi-
nate ghosts caused by multi-reflections.
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ANTENNA
INSTALLATION

individual reflectors are used in place of a
simple tubular rod reflector element. This
screen improves antenna gain and sharpens
its selectivity.

Besides providing increased gain, the
“fancier” arrays possible with the smaller
UHF antennas offer sharper pickup patterns.
Just what this means is shown in Fig. 6. As
we mentioned earlier, UHF signals are par-
ticularly prone to ghosting as a result of
multiple path reflections. Notice that the
sharp reception pattern of the multibay UHF
antennas effectively reduced the pickup of
multiple path reflections as well as signal
pickup from its rear.

In areas where a strong UHF signal is
present, “bowtie”™ UHF dipole antennas such
as pictured in Fig. 7 will be satisfactory.
Fig. 8 shows an indoor antenna of unusual
shape, a UHF log periodic trapezoid.

The Antenna to Receiver Path. Although
the installation of a UHF antenna is essen-
tially the same as for a VHF, you still have
to lug it up to the roof or up to the attic.
There are also a number of differences that
you should note:

For one thing, signal losses are much
greater at UHF frequencies, as we men-

Fig. 7. TV top UHF antenna resembles its
outdoor brother—works well in urban areas.

Fig. 8. JFD's new UHF VU-
Vista indoor antenna pulls
in channels 14 through 83
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tioned before. This means that care must be
taken to reduce or eliminate all sources of
possible signal loss between the antenna and
receiver, or converter, input terminals.

Beginning at the antenna itself, make sure
that lead-in cable connections to the antenna
terminals are tight and that the antenna ter-
minals themselves are free from all corro-
sion. While in this area, don’t overlook the
antenna terminal block and antenna insula-
tors. Avoid getting any oil or grease on these
parts. as these substances make cxcellent
signal-killing dirt catchers.

The type and care of the lead-in wire or
cable is especially important at UHF fre-
quencies. A source of signal loss at VHF

CONDUCTORS

LN |/

INSULATED CONDUCTOR SPACERS
Fig. 9. Open-wire type TV lead-in is best
when losses must be minimized. Spacers be-
tween conductors are made of porcelain glass.

frequency, signal loss in the lead-in, is a con-
siderably larger problem at UHF frequen-
cies. The least “lossy” type of lead-in is the
“open-wire” type such as shown in Fig. 9.
As you can see, it consists of two parallel
wires, separated at regular intervals by low-
loss spacers. Due to air being the only
dielectric between the wires, except for the
widely spaced insulators. this lead-in has ex-
tremely low loss at UHF frequencies. The
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one disadvantage of this type of lead-in,
however, is that it is more difficult to handle
than the other types of lead-in.

The next least lossy type of lead-in is the
tubular type. The advantage of the tubular
lead-in as compared to the flat type is that,
being circular, it provides a longer leakage
path between conductors. One point though
... be sure to seal the ends of tubular lead-in
with either a match flame or hot soldering
iron after it has been installed to prevent any
water from getting into it.

In areas where interference, such as auto-
mobile ignition noise, is a problem, shielded
coaxial cable is your best bet. Since this
cable is usually 75 ohms unbalanced line,
a matching transformer will probably be
needed at the antenna as most antennas have
a nominal impedance of around 300 ohms.
Similarly, a second transformer will be re-
quired if the converter or TV's input is rated
at 300 ohms.

When installing the lead-in, it's of course
important to keep it well away from other
objects, especially metallic ones. Aslo, the
length of lead-in from antenna to set should
be kept as short as possible to minimize
signal loss.

While still on the subject of signal loss,
it’s important to keep in mind that some
types of lightning arrestors can cause severe
signal loss at UHF frequencies. If, after
completing your UHF installation, you find
that you are losing signal, check the lightning

Fig. 10. Typical UHF converter made by Jerold
selects UHF channel and provides boost.

arrestor. If the signal improves without it,
replace with a higher quality unit.

Orienting the antenna for best picture is
a bit trickier at UHF frequencies. Since the
UHF signal bounces around more than
VHF, careful orientation can be a bit touchy

. . only a change of a few degrees can
make the difference between no picture and

Jung-Juny, 1965

Fig. 11. Wide-band UHF signal boosters are
mounted on antenna masts just under the UHF
antenna. Tele-Amp unit is shown above and
Jerold unit below. Power to units is supplied
through TV lead-in wire from indoor supply.
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a good quality picture. Likewise, raising or
lowering the antenna just a foot or so can
make all the difference in the world. In some
instances, it’s possible to get a stronger sig-
nal from a reflected signal rather than the
direct signal from the transmitter.

UHF Converters and Boosters. If your
TV set is not equipped to receive UHF, then
obviously you must obtain a UHF converter
in order to be able to receive any UHF sta-
tions. One exception to this is if your re-
ceiver’s tuner is of the type which will receive
UHEF strips. In this case, you simply obtain
the strip for the desired UHF channel.

UHF converters come in all sizes, shapes,
and forms nowadays . . . a typical unit being
shown in Fig. 10. Some manufacturers offer
transistorized converters which offer the ad-
vantages of low power consumption and cool
operation. Converters are available which
may be placed on top of, or near, the re-
ceiver. Others may be placed unobtrusively
behind the set.

There are a few precautions to watch
when installing a UHF converter. To pre-
vent converter oscillation (indicated by
either interference bars or excessive “snow”
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in the picture), keep the converter’s input
and output leads well separated. Also, keep
the leads from the converter’s output to re-
ceiver antenna terminals as short as possible.

Heat is an enemy of UHF converters . . .
especially transistorized ones! To minimize
converter drift due to excessive tempera-
tures, keep the converter well isolated from
such relatively high temperature spots as the
rear of a TV that is placed smack against a
wall.

UHF boosters are now available. Similar
in results to VHF units, they give the UHF
signal extra “oomph” before it reaches the
converter or receiver. Fig. 11 shows two
types of antenna mounted UHF boosters
which amplify the signal before it is sent
down the lead-in. This is an advantage as
the stronger signal tends to override the
noise and interference picked up by the an-
tenna lead-in.

UHF “two-set” couplers are also available

Fig.

12. Since anyone can splice wire, far
too often two set couplers are eliminated in
installations causing loss of signal, ghosts.

. a typical unit being pictured in Fig. 12.
These couplers are designed for minimum
signal loss at UHF frequencies and provide
better performance than a conventional
VHF coupler.

Equipped now with the scoop on UHF
and a clear picture of the reception process.
you're ready to start pulling in those ultra-
high frequency broadcasts. n

Workbench Tips

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

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

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

RaADI10-TV EXPERIMENTER



f you're looking for a useful construction
project, which can help you test salvaged
parts or log rarer DX, the Winky-Dink isn’t
for you. But if, like most of us, you enjoy a
strictly fun gadget from time to time, then
Winky-Dink is what you have been looking
for.

Winky-Dink is a one-hour project leaving
the remainder of the evening free to experi-
ment with different blink rates. Only eight
components are employed, and total cost
should be under $3.00 (less if you're lucky
and have some of the parts in your junkbox).

The completed Winky-Dink does nothing
more than sit on the table and wink its two
light-bulb eyes back and forth continually,
but it's a conversation-stopper to non-
electronic-minded visitors. In a home lab
crammed with exotic (and expensive) equip-
ment, Winky-Dink easily steals the show
when anyone drops in.

If you must be practical, it makes a fine
toy for a young child. To use it for this, per-
form simple surgery on a stuffed animal.
Remove the sewn-on eyes and replace them
with Winky-Dink’s bulbs; then provide a zip-
pered compartment for batteries and pack the
tiny circuit board into the animal’s interior.

Construction. Arrange the two transistors,
the capacitors, and the resistors on the circuit
board and solder the leads to a home-made
printed circuit board. See Detail Drawing.
Use a small, hot iron and work rapidly; the
transistors are rated to withstand soldering-
iron heat for no more than 15 seconds at a
distance of ¥¢-inch from the case.

Rather than using the etched board, you
may prefer to lay out the components in
similar arrangement on perforated hard-

Jung-Jury, 1965

board. Stiff cardboard is also an excellent
“chassis” material; necessary holes can e
punched with the point of a drawing com-
pass or with an ice-pick.

Leads to the bulbs can be connected either
by soldering them directly to the bulb bases,
or by using sockets. Since either #48 or #49

a

5

Detailed diagram of underside of printed
circuit board—be sure to copy to scale.

pilot lamps can be used (electrically they are
identical), you can use either screw or
bayonet-type lamp sockets—whichever ycu
have in the junk box.

Battery connections are best made by
using a battery holder, although with care
you can solder directly to the two cells. The
holder is recommended as Winky-Dink
draws approximately 60 milliamperes from a
fresh pair of D cells, which will require bat-
tery replacement from time to time. If the
large ignition-type cells are used for power,
they should last their shelf life.

Thumbnail Theory. Winky-Dink is an
astable collector-coupled multivibrator, sim-
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Winky-Dink bhoard all wired and

circuit
ready for lamp and battery connections. Be

careful not to overheat transistor leads.

plified to the most extreme degree possible.
The transistors function as switches to turn
the bulbs on and off, and the capacitors make
one transistor stay “off” whenever the other
is “on.”

For instance, if transistor Q1 happens to
be “on,” its collector voltage will be nearly
zero. This places the positive end of C2
at ground level. However, if Q2 is “off” at
the same time, its collector voltage will be
the same as that of the battery—?3 volts. Thus
C1 is charged to 3 volts, through bulb 12.

While C1 is charging, the current flowing
to charge it passes through the base-emitter
junction of Ql, keeping Q1 “turned on.”
When C1 reaches full charge, however, this
current flow ceases, and Q1 tends to “turn
off.”

This raises the collector voltage of QI
positive to ground, then the change in Q1’s
collector voltage is transferred through C2 to
the base of Q2, tending to turn Q2 “on.”

This action, in turn, causes the collector
voltage of Q2 to drop. The change in collec-

PARTS LIST

€1, €C2—30-mfd., 6-v electrolytic capacitor, sub-
miniature type for printed circuit boards (La-
fayette 99G6076 or equiv.)

1N, 12— #49 (screw type) or #49 (bayonet
type) pilot lamp

Q1, Q2—2N1302 transistor {RCA) (npn, aver-
age beta—100)

R1, R2—10,000-chm, '4-watt resistor

Misc.—Printed circuit board (optional), sockets
for pilot lamps {optional), wire, solder, etc.

Estimated cost: $3.00
Estimated construction time: 1
printed circuit board

hour without

tor voltage of Q2 is transmitted through C1
back to the base of QI, further tending to
turn Q1 “off.” In addition, the 3-volt charge
on Cl adds to the change, so that the base
voltage of Q1 is 3 volts more negative than
the collector voltage of Q2. This action is
cumulative, and rapidly switches Q1 “off”
and Q2 “on.”

So long as the 3-volt charge remains on
Cli, Q1 will be held in cutoff and cannot
conduct. Cl “reverse charges” through R1,
until the base of Q1 becomes sufficiently posi-

O+
gRl ;?2 12
SIOK 30MF  SIOK #49
c2
—AF—
'—{'? 3vDC
30MF
Q. Q2
2N1302 2NI302
O_.

Be sure to connect positive leads of electro-
lytic capacitors to Q1 and Q2 collectors.

tive to allow conduction to begin. Then QI
begins to turn “on” again, turning Q2 *“off”
as just described. The process continues in-
definitely—as long as the battery lasts.

Parts Substitutions. Almost any of the
parts may be changed to fit your own avail-
ability situation. Npn transistors were used
because they were on hand. PNP’s can be
used by reversing polarity of the battery and
the capacitors. Resistor values for Rl and
R2 can be anything between 4700 ohms
and 33,000 ohms; the larger values will pro-
duce a slower wink rate. The capacitors can
be larger but appreciably smaller ones are
not recommended; the wink rate becomes so
rapid the effect is lost. However, do not
substitute the more common No. 47 pilot
bulbs; they require 250 milliamperes for
proper operation, which results in abnormally
short battery life.

Should Winky-Dink fail to wink for you,
the trouble should not be hard to find. If
both lamps light dimly, you probably have
a defective or disconnected capacitor. If
one bulb lights brightly while the other is out,
the capacitor connected to the same collector
as the dark bulb is probably shorted. If both
lamps light brightly, either both capacitors
the shorted or your transistors are defective
(either event is rare). If the bulbs wink, but
dimly, you probably have weak batteries. B
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Talk on a Light Beam

Continued from puge 55

Tape Testing Made Easy

Continued from page 72
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Table-tep setup for talking on a light beam
is shown in the photos. Above, the trans-
mitter or light amplifier is shown, and be-
low, the light-actuated sound amplifier.

Caag N .
Tamp

S-VOLT
BATTERY

s

AMPLIFIER

SOLAR
BATTERY

VOLUME
CONTROL

SPEAKER

shouldn’t be expected to work at a range over
a couple of feet. If you operate in a dark-
ened room and go to some trouble in posi-
tioning the lamp and solar cell relative to
each other, you can gain some range. For
longer distances you need an amplifier with
greater gain and power output handling capa-
bility and a larger bulb (perhaps a #47)
with a better focusing system. For demon-
stration purposes at Science Fairs, you can
use your hand as a volume control. Slowly
place your hand between the lamp and solar
cell. The volume of the signal transmitted on
the light beam will be reduced and eventually
eliminated. u

June-JuLy, 1965

of tape; the tape which plays back the two
tones within a few db of each other is obwvi-
ously the tape to use. But note that there may
well be a difference in output levels, and a
tape may deliver several db greater output.
Do not be influenced by output level, since
the high level tape might deliver a poor high
frequency response from your recorder (it
might be great tape for another recorder).
Standardize on the tape that delivers the
best high frequency response, any recorder
has enough extra gain to compensate for a
lower output level.

Special Service Note. The average tape
recorder user often does not realize that a
single combination record/playback (R/P)
head goes out of alignment. This is because
even if the head goes severely out of align-
ment, the playback azmuth is exactly the
same as the record azmuth—it must be be-
cause the same head is used. However,
should the user attempt to playback a pre-
recorded tape—which is usually in perfect
alignment—then he would notice a muddy
muffled sound. Even if you never use pre-
recorded tapes your R/P head should be in
perfect alignment—it’s the only way you'll be
able to swap tapes with friends and still get
maximum fidelity.

Even if you lack an alignment tape,
alignment is a simple procedure; and once
done, you can use the tester to make a
Master Test Tape. Preferable, borrow a pre-
recorded tape (alignment tapes are hard to
borrow). If you can’t, use an old tape—one
made when the recorder was brand nsw.

Run the tape through the recorder, set the
tone control to full treble boost, and using
the edge of a Q-tip or your finger, gently
skew the tape up and down right after the
R/P head (as close as possible). If the highs
increase as the tape is skewed in either
direction the head is out of alignment. De-
magnetize a screwdriver (or wrench) and
adjust the alignment screw for maximum
high frequency response-—the head is now in
perfect alignment. Immediately, clean the
heads (erase head too) and make a Master
Test Tape. (If yours is a three head recorder
the playback head can be aligned using the
same procedure.) Once the Master Test Tape
is made you can use the simple tests and
alighnment procedure previously given. ®
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Organs Without Pipes

Continued from page 51

pressed, the switches operate for not only
F3, but also for F4 (the over tone), C4,
(the fifth tone), and A2 (the hum tone,
which is the third tone one octave lowered).
The simultaneous sounding of all these Keys
creates the effect of a chime.

Voicing. From the keyer circuits, the
chosen signals go to the voicing circuitry.
Here, certain harmonics are removed from
the signals by filters so that the remaining
signal will be similar to that created by a pipe
stopped to the degree chosen by the musician.

Voicing for the swell manual includes 10
stops; four of these are known as “flute”
voices and the other six are called “com-
plex”. (Sce Fig. 9 of Heathkit organ.)

The flute voices are low in harmonic con-
tent, while the complex voices have strong
harmonics. To obtain the flute voices, the
tone signals are passed through low-pass RC
filters which remove the higher harmonics.
Since F4, for instance, is the eighth harmonic
of F1, a number of different filters must be
used to allow F4 to be passed while the har-
monics of F1 are blocked (the F1 tone goes
through a filter which blocks F4, while the
F4 tone goes through a different filter which
blocks the harmonics of F4).

The four flute voices differ only in pitch.
The “16-foot” flute sounds tones an octave
lower than the keyboard would indicate. The
«“8-foot” flute sounds the normal flute note.
The “5¥3-foot” flute or !‘quint” sounds the
tone a musical fifth above the keyboard note
selected, and the “4-foot” flute or “flute
d’amour” sounds an octave higher than the
keyboard.

The fifth octave of the frequency range—
the one above that covered by the master
oscillators—is created by bandpass filtering
in the flute circuitry; it is used only to sound
the upper notes of the keyboard when the
“flute d’amour” stop is chosen.

The six “complex” voices of the swell in-
clude «three “l6-foot” stops, all of which
sound an octave lower than the note struck;
and three “8-foot” stops, which sound the
note selected. The 16-foot stops are “dia-
pason,” “bass clarinet,” and “trumpet,”
while the 8-footers are “English horn,” “vio-
lin,” and “oboe.”

All are created by passing tone signals
through high-pass, low-pass, and bandpass

filters in various combinations, to remove all
undesired harmonics and leave only those
present in similarly-named stops of a pipe
organ.

The great manual offers a choice of four
voicing stops, all of which produce the notes
chosen on the keyboard rather than produc-
ing notes an octave or more away. All four
of these voices are complex; they are pro-
duced by filtering action also.

The pedal keyboard has two stops, “8-
foot” and “l6-foot,” plus a third switch
which selects both together. The 8-foot stop
sounds the note selected, while the 16-footer
sounds an octave lower. If both are chosen,
both notes will sound together when a single
pedal is pressed. The pedal tones are filtered
through a low-pass RC network to remove
most high harmonics, leaving a “full-bodied”
tone composed primarily of fundamental fre-
quency.

Reverberation. While the “color” or
voicing, as determined by the voicing filter
circuitry, is an important part of the “organ
sound,” it's not all there is. An equally im-
portant component is the reverberation pat-
tern created for a pipe organ by the large
number of pipes spread over a wide physical
area. In electronic instruments, this pattern
is simulated by use of a device known as a
Leslie speaker.

Tremolo & Vibrato. The Leslie speaker
consists of a speaker coupled to a special
horn; the horn rotates at right angles to the
direction of the speaker, and disperses the
sound over a wide area while at the same
time impressing a combination of amplitude
and phase modulation upon all of the sound
waves, by its rotation.

Speed of rotation of the Leslie speaker is

KEYSWITCH BUS LINE
g +15V

XFZ KEY (184.997CPS) RF3KEY(349.228CPS)

RI(F2)

RI{F3)

R8{F2) R7{F2} RIO(F3) R9(F3)

8'OUTPUT 16'OUTPUT

SD4(F2)

) *sps(rs)
F2 TONE IN

Fig. 8. Simplified schematic showing the
diode switching used in the Heathkit organ.

SD5(F3)

RI(F3)
ANV
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6 SWELL COMPLEX
VOICE STOPS

ON-OFF AND
PEDAL VOLUME

4 GREAT
VOICE STOPS

2 PEDAL
VOICE STOPS

GREAT KEYBOARD
TREBLE ACCENT
AND VIBRATO TABS

GREAT KEYBOARD

PART OF VOICING
CIRCUITRY

4 SWELL
COMPLEX
VOICE STOPS

SWELL KEYBOARD
REVERB AND
SUSTAIN TABS

SWELL
KEYBOARD

SWELL AND
GREAT MANUAL
BALANCE

7

Fig. 9. Photo of left side of keyboards shows complex switching used to get voicing.

under control of the musician. Two speeds
are available. In “tremolo” position, the horn
rotates at about 360 RPM, or 6 cycles per
second, adding a tremolo effect to the music
but not producing a discernible tone of its
own. In “celeste” position, rotation is slowed
to 42 RPM, or 7/10 cycle per second, pro-
ducing a “fluttering” effect very like that of
a large pipe organ. If desired, the Leslie
speaker may be turned off and the conven-
tional main speakers used alone.

In some instruments, the proper reverb
pattern has been achieved by use of electro-
mechanical reverberation units. However,
such units have not seen wide acceptance; the
Leslie speaker is used on the majority of to-
day’s instruments.

Another characteristic of organ sound is
a vibrato effect. In the original pipe organs,
this was due to random variations in air
pressure. In the electronic instruments, it is
produced by special vibrato circuits which
frequency-modulate the master oscillators to
produce an almost undetectable fluctuation
of pitch during each note. Frequency varia-
tion is at the rate of about 6 cycles per sec-
ond, when vibrato is selected by the organist.
Like all other effects in the organ, vibrato
may be turned off when desired.

Amplification. To build the final organ
output signal up to proper loudness (a pipe
organ has a hig sound), an amplifier must
follow all the tone generating, keying, and
voicing circuits. This amplifier is much the
same as an ordinary hi-fi circuit—and in
fact, hi-fi amplifiers have been used in many
home-built organs.

Following the amplifier, of course, comes
a speaker to convert the signal to sound. Un-
like the amplifier, though, the speaker need

JUNE-JULY, 1965

not be the ultimate in hi-fi. When the
designer plans the entire organ, he can fre-
quently hold cost down somewhat by using
less perfect speakers which do have some
coloration and character of their own—and
then taking these speaker characteristics into
account in the design of his voicing systems.
Thus the speaker must be considered as a
part of the complete organ, rather than as
simply a conversion device hung onto the
end. An excellent example of this technique
is the use of the Leslie speaker already
described, to produce the reverb pattern.

Or, in other words, attempts to “improve”
upon an organ by putting in a high-grade hi-
fi speaker will usually result in noticeably
poorer and less life-like sound from the
instrument.

Other Electronic Instruments. The or-
gan is not the only instrument which may be
duplicated by electronics. At least one firm
markets an electronic piano, which allows
private practice by the use of headphones.
In addition, a number of purely-electronic
instruments such as the Theremin have en-
tered the musical field—and several motion
pictures have been produced in which the
entire music background has been produced
by electronic instruments.

What’s more, a number of scientists have
worked out systems in which digital com-
puters are programmed to follow the rules
of musical composition, then compose and
perforin non-human works, by controlling
electronic instruments. The similarities be-
tween electronic organs and computers have
already been brought out in this article.
Maybe in another 100 years or so musicians,
too, will suffer from “technological unem-
ployment!” a

9
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Current Clamp
Continued from page 58

Static Caper

Continued from page 82

ohms, volts, and amperes. Take 0.6 volts
as the average diode voltage for a silicon
power diode and trim R1 as needed in use.

Mecasured performance of the Current
Clamp is shown graphically. You can see
that output voltage changes very little until
the clamping point is reached, at which time
current holds virtually constant and voltage
drops off. These measurements were made
with ordinary bench instruments, and no
corrections for resistor tolerance or meter
error have been included: thus you find such
items as 1.25 volts driving 11 ma. through
a 100-ohm load. Settings for the tests were
1v42 volts supply and 24-ma. clamping level.
A 100-ohm variable resistor furnished the
load.

Set Up. To set up the Current Clamp,
once built, follow this procedure. First re-
move the load and connect a VTVM across
the “output” terminals (where it remains
throughout the tests unless needed else-
where), and connect the “input” terminals
to an adjustable regulated power supply.
Then adjust the power supply for desired
value of output voltage as read on the
VTVM.

Next, set R1 to its maximum value, con-
nect a milliammeter of appropriate range to
the “output” terminals of the Clamp, and
short-circuit the output side of the meter.
Now set Rl for any desired maximum cur-
rent flow.

Then connect a load of sufficient resistance
to approximate the expected current flow in
the circuit to be checked, and measure the
output voltage to see how much of it has

been changed by the adjustment of R1. If it

has changed, readjust the power supply to
compensate. Then again short the output
terminals and re-set R1 for desired maximum
current. This process sometimes must be
repeated a third time, but more frequently
the initial adjustment holds without even a
touch-up.

When the milliammeter indicates maxi-
mum desired current on short-circuit load,
and the VIVM indicates desired output
voltage with approximately the desired load,
remove the load resistors and connect to the
circuit to be tested, confident that no compo-
nents are going to be cooked by excessive
current before you can turn things off. It's
a most secure feeling! [ ]

months, a temptation would have really hit
the spot. But suddenly it began to bug me,
I was actually taking Tefnut seriously. Like
maybe if I hung around much longer, yours
truly would be as crazy as Von Kirk.

That following night (which was complete
with sand storm and zero visibility outsidc)
we set exactly the same computer combina-
tion with some very slight variations as cal-
culated by the professor.

Just like clockwork her voice came
through. “This is Tefnut calling Inverse 7.”
Then we got a picture on the screen too.
Tefnut was everything we lacked in the local
Adindan talent. If you can imagine the
rarest of DX in female form, that’s Tefnut.

Von Kirk was so excited his hands were
trembling.

“You are to dispatch agent 63333 to
Southern Adindan and abduct he who is
second-in-command at the secret radio relay
station there.”

I turned several different shades of aqua.

“Ignore the old man. He is already con-
sidered slightly insane and will not be be-
lieved.” Tefnut stood up. “But the younger
one is a suitable subject for rehabilitation.”

Von Kirk dashed across the room and
threw the main switch. “You must take the
government plane and fly out of Adindan
at once.”

Calm now, I pointed to the storm outside.

“When there is visibility.”

So now I have two choices. That storm
will probably move on before Inverse agent
63333 arrives. Or I can stick around and
find out just how good a temptress Tefnut
really is. u

TEST

*How do | plug this in?"

RAD10-TV EXPERIMENTER



Classified Ads only 55¢ per word, each insertion, minimum 10 words, payable in advance.
For information on Classified ads—to be included in our next RADIO-TV EXPERIMENTER—
write C. D. Wilson, Mgr., Classified Advertising, 505 Park Ave., New York, N_ Y. 10022.

ADDITIONAL INCOME

START Profitable '‘Weight Watchers
Food Club’’—Samples $1.00. Comidex
Corporation, New Canaan 2, Conn.

AUTHOR'S SERVICE

U. S.: Coins: Lists 20¢. Lund, 200 South
Sycamore, No. Platte, Nebraska 69101.

EARTHWORMS
BIG Money Raising Fishworms and

Crickets. Free Literature. Carter Farm-O,
Plains, Georgia.

PUBLISH your book! Join our ful
authors; publicity advertising promotion,
beautiful books. All subjects invited. Send

FIREARMS & AMMUNITION

for free manusecript report and detailed SILENCERS: Rifies, Pistols, Details
booklet. Carlton Press, Dept. SMH, 84 | Construction, Operation $1.00. Gunsco,
Fifth Avenue, New York 11. B373G. Soquel, Calif.
AUTO PARTS & ACCESSORIES FLORIDA LAND
NEW-Improved-Patented Spark Plug FLORIDA Water Wonderland: Home-
Gap Gauge. Adjusts-Gauges-Centralizes. | sites, Cottages, Mobilesites. Established
1.00. Wrona Better Gauge, Box 5968, area. $390.00 full price, $5.00 month.
Chicago, Ill. 60680. Swimming, fishing, boating. Write Lake

BOATS, MOTORS & MARINE SUPPLIES

Weir, Box 38-EY, Stlver Springs, Florida.
AD 6-1070-(F-1)

FULL size, cut-to-shape boat patterns,
blueprints. Send 50¢ for big New illus-
trated "Build a Boat' catalog includes
Pishing Boats, Garvies, Cruisers, Catama-
rans, Houseboats—Outboards, Inboards,
Sallboats—712 to 38/. ‘“How to Build a
" Boat™' booklet $2 50. Cleveland Boat Blue-
print Co., Box 18250, Cleveland, Ohio.

BOAT Kits! Factory molded fiberglass
or pre-assembled plywood. 50 models, 12/

to 30’. Free catalog. Luger, Dept. UC-65,
8200 Access Road, Minneapolis 31, Minn.
COMPLETE RDF Manual. $3.00 Post-
paid. Phoenix, 1165 Citron, Anahelm,
California.
BOOKS & PERIODICALS
BOOKS 2000 Subjects. Catalog 15¢.

Myers Book Service, Marquand, Mo.
BUSINESS OPPORTUNITIES

I MADE $40,000.00 & Year by Mailorder.
Helped others to make money! Start with
$10.00—Free Proof. Torrey. Box 3565-T,
Oklahoma City 6. Okla.

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

GIFTS THAT PLEASE
1000 NAME and Address Labels $1.00.

Request Circular. Roy LaParl, 1513
Springwells, Detroit, Mich. 48209.
HYPNOTISM

PERSONAL

LIFE Fegins At 40. Booklet And Big
Mail 25¢. V.D.B., S.M., Box 753, Nokomis,
Florida 33555.

SCALP Hair Care: Men, Women, Try
European Lotions, Money Back Guarantee.
International La,boxatories. 5462 Merrick
Rd., Massapequa, N. Y.

PETS—DOGS, BIRDS, RABBITS, ETC.

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

PROFITABLE OCCUPATIONS

INVESTIGATE Accidents. Earn $750.00
to $1,500.00 monthly. Car furnished. Ex-
penses paid. No selling. No college educa-
tion necessary. Pick own Jjob location in
U. S., Canada or overseas. Investigate
full time. Or earn $8.44 hour spare time
Men urgently needed now. Write for Free
information. Absolutely no obligation.
Universal, CMH, 6801 Hillcrest, Dallas 5,
Texas.

RADIO & TELEVISION

CONVERT any television to supersensi-
tive, big-screen oscilloscope. No electronic
experlence necessary. Only minor changes
required. Illustrated plans $3.00. Relco-
A-30, Box 10563, Houston 18, Texas.

McGEE Radio Company, Big 1965—176
Page Catalog sent Free. America s Best
Values, HiFi—Amplifiers—Speakers—Elec-
tronic Parts, 1901 McGee St., Dept. RTV,
Kansas City, Mo.

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

SLEEP-Learning—Hypnotism! Strange
catalog free! Autosuggestion, Box 24-TV,
Olympia, Washington.

INVENTIONS WANTED

FREE Book "990 Successful, Little-
Known Businesses.”” Fascinating! Work
home! Plymouth-811Y. Brooklyn 4, N. ¥.

REPAIR Hydraulic Jacks easy-—profit-
able. Write Hydraulic Parts Supply, 3645,
El Paso, Texas.

""HOW and Where to Raise Capital”’ by
Colburn, LL.B. Answers your Money
Problems. $1.00 copy. Write Rogers, Box
779-C, Palm Springs, Calif. 99263.

BUY IT WHOLESALE

BARGAINS! Buy
Money! Free Catalog!
Merrick, Lynbrook, N. ¥

Wholesale! Save
Norris 273-WA,

1964 FORDS, Dodges. Chevrolets ex-
taxis $899.00. Send for Free Catalog.
Autos S.M., 194 Lauman Lane, Hicksville,

New York.
CAMERAS & PHOTO SUPPLIES

FREE illustrated photographic bargain
book. Central Camera Co., Dept. 36-F,
230 So. Wabash, Chicago, Il

COINS, CURRENCY & TOKENS

UNCIRCULATED 1935 Pony Express
Silver Commemorative Medal $1.00. Coin
Lists Free. Sayers, 1000 Unaka, Johnson
City, Tennessee.

SELLING Coins reasonable. Free list for
stamped envelope. Gene Carlton, Chandler,
Oklahoma 74834.

INVENTORS! We will devlop, sell your
idea or invention patented or unpatented.
Our national manufacturer-clients are ur-
gently seeking new items for highest out-
right cash sale or royalties. Financial as-
sistance available. 10 years proven per-
formance. For free Information. write
Dept. 7, Wall Street Invention Brokerage,
79 Wall Street, New York 5, N. Y.

$1.00 DELIVERS Plastic Packets for 60

QSL’s. Tepabco, Boyers Ave. Gallatin,
Tennessee.

FREE Electronics Catalog. Tremendous
bargains. Electrolabs, Dept. C-E30NN.

Hewlett, New York 11557.

AMAZING new two transistor power
amplifier module and dynamic microphone
. with speaker and battery makes
complete P.A. system. Send only $6.98.
Quantities limited. M. Roth. 395 Walnut
Avenue, Cranford, New Jersey.

RUBBER STAMPS
MIRACLE-Multi-Colors. 32-Page Book-

let 25¢. V.D.B., Box 753, Nokomls,
Florida 33555.

MAILING LISTS

SONGWRITERS

MAILING Lists. 1000 Guaranteed
Proven Names and Addresses $4.50. Miko
Company, 6203 Veroene Avenue, Baltimore
9, Maryland.

MONEYMAKING OPPORTUNITIES

FOR Money Making
Business Building Offers.
2907-A West 39th Place,
60632.

MAKE Your Classified Ad Pay. Get
‘‘How To Write a Classified Ad That
Pulls.”” This handbook tells how, with
examples: includes certificate worth $2.00
toward classified ad in S & M. Send $1.00
to C. D. Wilson, Science & Mechanics,
505 Park Ave., New York, N. Y, 10022.

PATENT SERVICE’

Opportunities,
Write Toiocar,
Chicago, 1ll.

PATENT Searches, $6.00! For {ree ''In-
vention Record'’ and “Important Informa-
tion Inventors Need,’" write Miss Hayward,
1029-D Vermont, Washington 5, D. C.

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

SPECIAL SERVICES

BIBLE Lessons Free. Home Bible
Studies, Box 316A, Elkhart, Ind. 46515.

STAMP COLLECTING

ATTRACTIVE Set Free. U. S, Worlds
wide approvals. Gorlliz, Drawer 388DS,
Park Ridge, TIl.

TREASURE FINDERS—PROSPECTING
EQUIPMENT

NEW supersensitive transistor locators
detect buried gold, silver, coins. Kits,
assembled models. $19.95 up. Underwater
models available. Free catalog. Relco-
A30, 10563, Houston 18, Texas.
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ELECTRONIC PARTS

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

2. The new Si6-page 1965 edition of
Lafayette Radio’s multi-colored cata-
log is a perfect buyer's guide for hi-
fi'ers, experimenters. kit builders,
CB’ers and hams. Get your free copy,
today!

3. Progressive “‘Edu-Kits” Inc. now
has available their new 1965 catalog
featuring hi-fi, CB, Amateur, test
equipment in kit and wired form.
Also lists books, parts, tools, etc.

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

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

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

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

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

9. Are you still paying drugstore
prices tor tubes? Nationwide Tube
Co. will send you their special bargain
list of tubes. This will make you light
up!

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

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

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

in
in

heavy
this

type
issue.

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

14. Unusual surplus and new equip-
ment/parts are priced “way down' in
a 32-page flyer from Edlie Electronics.
Get one.

HI-FI/AUDIO

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

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

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

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

19. A valuable 8-page brochure from
Empire Scientific Corp. describes tech-
nical features of their record playback
equipment. Also included are sections

on basic facts and stereo record
library.
20. Tape recorder heads wear out.

After all, the head of a tape deck is
like the stylus of a phonograph, and
Robins Industries has a booklet show-
ing exact replacements. Lots of good
info on how the things are built, too.

21. Wharfedale, a leading name in
loudspeakers and speaker systems,
has a colorful booklet to send to you
on its product line. Complete with
prices, it is a top-notch buyers guide.

22. A wide variety of loudspeakers
and enclosures from Utah Electronics
lists sizes shapes and prices. Al
types are covered in this 16-page
heavily illustrated brochure.

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

26. When a manufacturer of high-
quality high fidelity equipment pro-
duces a line of kits, you can just bet
that they’re going to be of the same
high quality! H. H. Scou, Inc., has
a catalog showing you the full-color,
behind-the-panel story.

indicate
Consult

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

28. Very pretty, very efficient. that’s
the word for the new Betacom inter-
com. It’s ideal for stores, offices, or
just for use in the home, where it
doubles as a baby-siner.ﬂ,

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

TAPE RECORDERS AND TAPE

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

32. “The Care and Feeding of Tape
Recorders” is the title of a booklet
that Sarkes-Tarzian will send you.
It’s 16-pages jam-packed with info for
the home recording enthusiast. In-
cludes a valuable table of recording
times for various tapes.

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

34. The 1964 line of Sony tape re-
corders, microphones and accessories
is illustrated in a new 16-page full
color booklet just released by Super-
scope, Inc., exclusive U.S. distributor.

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

HI-FI ACCESSORIES

38. An entirely new concept in cus-
tomizing electron tubes has generated
a new replacement line. Geld Lion
tubes give higher output and lower
distortion than ordinary production
high-fidelity tubes.

39. A 12-page catalog descrihing 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!

KITS

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

42. Here’s a 100-page catalog of a
wide assortment of kits. They’re
high-styled. highly-versatile. and
Heath Co. will happily add your name
to the mailing list.

Rap10-TV EXPERIMENTER



43. Want to learn about computers
the easy way? Brochure from Digica-
tion Electronics describes its line of
transistorized kits.

44. A new short-form catalog (pocket
size) is yours for the asking from
EICO. Includes hi-fi., test gear. CB

rigs and amateur equipment—many
kits are solid-state projects.

AMATEUR RADIO

45. Catering to hams for 29 years,
World Radio Laboratories has a new
FREE 1965 catalog which inctudes
all products deserving space in any
ham shack. Quarterly fliers, chock-
full of electronic bargains are also
available.

46. A long-time builder of ham
equipment, Hallicrafters, Inc. will
happily send you lots of info on the
ham, CB and commercial radio-equip-
ment.

CITIZENS BAND
SHORT-WAVE RADIO

48. Hy-Gain’s new 16-page CB an-
tenna catalog is packed full of useful
information and product data that
every CB’er should know about. Get
a copy.

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

50. Are you getting all you can from
your Citizens Band radiv equipment?
Cadre Industries has a booklet that
answers lots of the questions you may
have.

51. If you're a bug on CB communi-
cations or like to listen in on VHF
pulice, fire, emergency bands. then
Regency Electronics would like to
send you their latest specs on their
receivers.

53.  When private citizens group to-
gether for the mutual good, some-
thing big happens. Hallicrafters, Inc.
is backing the CB React teams and
if you're interested in CB, circle #53.

Radio-TV Experimenter, Dept.

54. A catalog for CB’ers, hams and
experimenters, with outstanding val-
ues. Terrific buys on antennas, mikes
and accessories. Just circle #54 to
get Grove Electronics free 1964 Cata-
log of Values.

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

Also see ltem 46.

SCHOOLS AND EDUCATIONAL

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

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

58, Would you like to learn all about
television servicing quickly at home?
Coyne Electronics Institute would like
to show you how easy it is, and at a
low cost, too.

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.

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

61. ICS (International Correspond-
ence Schools) offers 236 courses in-
cluding many in the fields of radiv,
TV, and electronics. Send for free
booklet “It’s Your Future.”

ELECTRONIC PRODUCTS

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

LL-740

505 Park Avenue, New York, N. Y. 10022

Please arrange to have the literature whose numbers |
have encircled sent to me as soon as possible. | am en-

]

63. A complete booklet and price
list giving you the inside data on
Schober Organs are yours for the ask-
ing.

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

65. Want power plus for your auto?
New Transistorized Ignition adds 20%
more MPG. 3 to 5§ times more spark
plug life. Lower maintenance cost.
Free catalog and instruction booklet.

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

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

72. Get your 1964 catalog of Cisin’s
TV, radio, and hi-fi service books.
Bonus—TV tube substitution guide
and trouble-chaser chart is yours for
the asking.

SLIDE RULE

74. Get your copy of CIE’s (Cleve-
land Institute of Electronics) 2-color
data sheet on their electronics slide
rule and information on their free
**Auto-Programmed” 4-lesson instruc-
tion course.

TOOLS

78. Do more jobs with fewer tools.
Xcelite bulletin N563 describes double-
duty midget-mut and screwdriver sets
that have power and reach of stand-
ard drivers.

I am a subscriber

Indicate total number
of booklets requested

closing 25 (no stomps) to cover handling charges.
1 2 3 4 5 6 7 8 9 10 11 12 13
Be 14 15 16 17 18 19 20 21 22 23 24 25 26
Sure To 27 28 29 30 31 32 33 34 35 36 37 38 39
Enclose 40 41 42 43 44 A5 46 A7 48 49 50 51 52
25¢ 53 54 55 56 57 58 59 60 61 62 63 64 65
66 67 68 69 70 71 72 73 74 75 76 77 78
NAME (Print clearly)
ADDRESS
CITY STATE ZIP CODE

Service on this coupon expires October 1, 1965
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Volume 43, No. 3

An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a
Special Section on World-Wide Short-Wave Stations

his is the third and last part of White's

Radio Log, now published in three parts
twice each year. This format presentation
enables the Editors of Rap1o-TV EXPERI-
MENTER to offer its readers two complete
volumes of White’s Radio Log each year,
while increasing the scope of the Log and its
accuracy.

In this issue of White’s Radio Log we
have included the following listings: U. S.
AM Stations by Call Letters, U. S. FM Sta-
tions by Call Letters, Canadian AM Stations
by Call Letters, Canadian FM Stations by
Call Letters, Cuban and Mexican AM Sta-
tions by Call Letters, and the World-Wide
Short-Wave Section.

In August-September, 1965 issue of RaDIO-
TV EXPERIMENTER, Volume 44, No. 1, the
Log will contain the following listings: U. S.

AM Stations by Frequency, Canadian AM
Stations by Frequency, U. S. Television Sta-
tions by States, Canadian Television Stations
by Location and the World-Wide Short-
Wave Section. In the event you missed a
part of the Log published during the first half
of 1965, you will have a complete volume of
White’s Radio Log by collecting any three
consecutive issues of Rap10-TV EXPERIMEN-
TER during the remainder of the year. The
three consecutive issues are an entire volume
of White's Radio Log that offers complete
listings with last minute station change data
that are not offered in any other magazine
or book. If you are a broadcast band DX’er,
FM station logger, like to photograph distant
TV test patterns, or tune the short-wave
bands, you will find the new White’s format
an unbeatable and up-to-date reference.

QUICK REFERENCE INDEX

U.S. AM Stations by Call Letters................ 99
U.S. FM Stations by Call Letters................. 108
Canadian AM Stations by Call Letters........ 112
Canadian FM Stations by Call Letters........ 13
Cuba & Mexico AM Stations by Call Letters.. 113

World-Wide Short-Wave Stations.............
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