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SCIENCE EXTRA

Introducing

SOL I Gy

Twice the words in half the time
in a voice that's still your own!

SHUTTERBUG'S SPECIAL

Photoflash Sync Tester

Simple, shutter-activated trigger circuit
checks your camera’s flash and sync
for any of five different types of flashbulbs!



__EICO Makes It Possible

Uncompromising engineering—for value does it!
You save up to 50% with Eico Kits and Wired Equipment.

Cortina. -

THE VERDICT 1S IN. High

A Silicon Solid-State 70-Watt Stereo Amplifler for $99.95 Kit,
$139.95 wired, Including cabinet. Cortina 3070

A Solid-State FM Stereo Tuner for $99.95 kit, $139.95 wired,
including cabinet. Cortina 3200.

A 70-watt Solid-State FM Stereo Receiver for $169.95 kit, $259.95 wired,
including cabinet. Cortina 3570.

NEW Silicon Solid State 150-watt Stereo Amplifier designed for audio
perfectionists. Less than 0.1% harmonic distortion, IM distortion.

Less than 0.6% at full output. Controls and inputs for every music
source. $149.95 kit, $225.00-wired including cabinet. Corlina 3150.

NEW 70-Watt Solid State AM/FM Stereo Receiver for $189.95 kit,
$279.95 wired including cabinet. Cortina 3770.

The newest excitement in kits.
100% solid-state and professional.
Expandable, interconnectable, Great as "jiffy" projects

Eicocraft

Fun to build and use.

and as introductions to electronics. No technical experience needed. Finest parts,
pre-drilled etched printed circuit boards, step-by-step instructions.
EC-100 Electronic Siren $4.95, EC-101 Electronic Burglar Alarm $6.95, BICOCRAFT -

EC-102 Electronic Fire Alarm $6.95, EC-200 Electronic Intercom $5.95 i
EC-300 Audic Power Amplifier $5.95, EC-400 Electronic Metronome $3.95, |
EC-500 Tremolo $9.95, EC-600 Electronic Light Flasher $3.95,

EC-700 Electronic ""Mystitier" $4.95, EC-800 Photo Cell Nite Lite $4.95,
EC-900 Power Supply $8.95. EC-1000 Code Oscillator $2.50,

EC-1100 FM Wireless Mike $9.95, EC-1200 AM Wireless Mike $9.95,
EC-1300 Electronic VOX $8.95, EE-1400 Solid State FM Radio $9.95,
EC-1500 Solid State AM Radio $8.95, EC-1600 Electronic Bongos $7.95

6 EXCITING NEW PROJECTS
EC-1700 Ham/CB Vox $8.95,
£C-1800 Electronic "TOX" $8.95.
EC-1900 “Treasure Finder" $9.95,
EC-2000 Electronic Organ $9.95,

EC-2100 Electronic “Eye” $9.95.
EC-2200 Electronic "Magic” Switch $9.95

e
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EICO 888—Car/Boat
Engine Analyzer.

For all 6V/12V
systems; 4, 6, 8-cyl
engines.

Now you can keep
your car or boat
engine in tip-top shape

with this solid-state, portable, self-powered universal
engine analyzer. Completely tests your total
ignition/ electrical system.

Complete with a Tune-up & Trouble-shooting Manual.
Model 888; $49.95 kit, $69.95 wired.

Test Equipment

100 best buys to choose from

"The Professionals"

= n Introducing

the first inexpensive solid-state

electronic system which

provides true synchronization

of color with sound. Watch

the music you love spring

to life as a vibrant, ever

shifting interplay of colors.

Simply connect to speaker leads of your

Hi<Fi system (or radio). Kit can pe assembled
in several hours — no technical knowledge or

experience necessary. Kit $49.95, wired $79.95.
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o . e € + i FREE 1969 CATALOG RTVE-4
——— i A EICO Electronic Instrument Co.. Inc.
. ? Q ; (Y? \ @ Mogizﬁggc\gé%?lggsg:;%d Coliples 283 Manta Street. Brooklyn. N.Y. 11207
« 7 Q- ‘- for color and B&AW TV service Send me FREE catalog describing the full EICO
D - Q@ %—\.!D"\ and 13b use. Push-pull DC vertical ine of 200 best buys, and name of nearest dealer.
* *Q % T amp., bal. or unbal. input. Automatic Nams
xRy q 3 sync limiter and amp. :
- = $99.95 kit, $149.95 wired. ¢ Address —
Model 232 Peak-to-Peak VTVM. A must for color or B&W TV and industrial use. DM o — - L ~
7 non-skip ranges on all 4 functions. With exclusive Uni-Probe.® 9
$34.95 kit, $49.95 wired. 1 State
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You can pay ‘600 and
still not get professionally
approved TV training.

Get it now for ‘99,

Before you put out money for a home study
course in TV Servicing and Repair, take a look
at what's new.

National Electronlc Asdociations did. They
checked out the new TV training package being
offered by ICS. Inspected the six self-teaching
texts. Followed the step-by-step diagrams and
instructions. Evaluated the material's practical-
ity, its fitness for learning modern troubleshoot-
ing (including UHF and Color).

Then they approved the new course for use In
their own national apprenticeship program,

They went even further and endorsed this
new training as an important step for anyone
working toward recognition as a Certified
Electronic Technician (CET).

This is the first time a self-taught training
program has been approved by NEA.

The surprising thing is that this is not a
course that costs hundreds of dollars and takes
several years to compiete. It includes no kits or
gimmicks. Requires no experience, no elaborate
shop setup.

All you need Is normal intelligence and a
willingness to learn. Plus an_old TV set to work

i ® Dept. M5484B
Scranton, Penna. 18515

Yes, I'd like all the details about your
new TV Servicing/Repair basic train-
ing package. | understand there's no
obligation. (Canadian residents, send
coupon to Scranton, Pa. Further ser-
vice handled by ICS Canadian, Ltd.)

4
®
3
®

on and some tools and equipment (you'll find
helpful what-to-buy and where-to-buy-it informa-
tion in the texts).

Learning by doing, you should be able to
complete your basic training in six months. You
then take a final examination to win your ICS
diploma and membership in the ICS TV Servic-
ing Academy.

Actually, when you complete the first two
texts, you'll be able to locate and repair 70% of
common TV troubles. You can begin taking ser-
vicing jobs for money or start working in any of
a number of electronic service businesses as a
sought-after apprentice technician.

Which leads to the fact that this new course is
far below the cost you would expect to pay for a
complete training course. Comparable courses
with their Color TV kits cost as much as six times
more than the $99 you'll pay for this one.

Butdon'tstop here. Compare its up-to-dateness
and thoroughness. Find out about the bonus
features—a dictionary of TV terms and a port-
folio of 24 late-model schematics.

Get all the facts. Free. Fast. Mail the reply
card or coupon below.

45
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Prices slightly higher outside U. S. and Canada.

State __ Zip
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UNUSUAL

BARGAINS
[ YJM AlL

SHOPPING MART

A selection of products available by mail for readers of Radio-TV Experimenter. All mer-
chandise sold on a money-back guarantee. Order direct by Stock No. Send check or M.0.

SEE MUSIC IN DAZZLING ACTION
@W Dramatic Breakthrough in

Audio-Visual Enjoyment

Actuatly see favorite musical selections trans-
1ated Into fantastie patterns of heautiful color
—each individual note ¢reating its owWn unigue
twiating, radiating shape . . . eacl shape
daneing and praneing, whirling and swirling
in perfect time with the music. FEasily at-
tached to steren, radio, tape recorder. Sen
2he¢ in coin for 18.page rklet = 90D8HP.
Walnut Cabinet Mode!
No. B5 1B1HP . .
8" Set—No. 71.030HP
8 Do-lt-Yourself Kit
No. 71009HP

$99.50 F.0.B.
45.00 Ppd.

+..$22.50 Ppd.

=
NEW! PROJECTION KALEIDOSCOPE

At last—a Inw.cost unit eomplete with easily

interchanged 9" dlam. Hquid wheel. Projecls
infinite variety of brililant alor  patterns
which do not repeat. Specially 1.,(‘;[;?‘\9«1
wheel, 3" projection lens and Edmund Pro-
{P(‘lnr make it ali possible. Easily nperaled
arge sereen image at short projection dis.

tance perfeet for photo backgroun
shows, partles, dances, ete. Front or rear
gmjecllun. Inel.: 1 RPM 115V Motor, motor
racket, instructions.

Stock No. 71,121WH". ., .. ... $94.80 Ppd.
Solid Multi-Colored Glass Acccssory Wheel
Stock No. 71,122HP—(9” Diam.) $15 00 Ppd.

'FISH WITH A MAGNET

Go treasure hunting on the bhottom! Great
idea! Faselnaling fun and sometimes tre-
mendously {In-nmahlo! Tie a line to this power.
ful, but lightwelght Magnet—drop it overtoard
fn bay. river, lake or ocean. Troll along the
hottom—your treasure’* haui can be out-
board motors. anchors, tishink tackle—all
kinds of metal valuables. Sphecially designed
horseshoe.shaped with 41 g” sq. gripping sur-
face. Tremendous Jiftlng wer—over 150
Iba. on land. much more under water.

NO. 71,135HP. . 150 Lb, Pull...%$12.80 Ppd.

Ne. 71,1FaHP. . 75 Lb. Pull... $6.50 Ppd.

NEW LOW-COST SPANNER WRENCH

Quickly remove, replace retainipg rings—dis.
assemhle lenses, camerns. ete. ldeal for re-
palring _instruments. opties. Acdjustabhle for
127 to 7" diam. rings. Adjustable legs permit
extending aluminum tips 16" to 3" below
wrench body. Incl.: \

and 7" Ig.. 3 Ynlr regular tips. (2) .023
thick flat tipe, (2) 062 dlam. pin-type tips.

Stock Neo. 70,751HP........ $12.55 Ppd.

HT FIXTURE

Extremely versatile, compactly designed, long
wave {J200-4000 angstroms) biack lignt
(Uitraviolel) fixture. Has @.watt, 11V lamp
with built-In Alter—eliminates harmful shorter
wave ultraviolet rays. Use to identify min-
erals. fungl, bacterin—check for aurface flaws,
oll and gas leakage—perfect for displays with
fluorescent paper, paints, chalk, erayons. trace
powder. Incl. adjustable aluminum reflector,
push-pull  switeh. ng !:Iun'. Mount
vert., horr,, or un comer. 10” L., 114" W,
1va” i

Stock Ne. 70,364HP. . ... .00 99.85 Ppd
No. 60,124HP (Reptacement Bulb) $3.25 Ppd.

NEW! LOW-COST COLOR ORGAN

Create tremendous  varlety of unu

beautiful effects. Simply plug In 3 dill. sets

of colured lights and place near audio souree.

Notes picked ur by interior ‘'mike’’ deters

mine which colored lights go on—loudness
8

determines intensily. wiprising number of
comumercial, display and home uses—eontrol
Hihtiof in pools and fountains. window and

holulay decorations. great for partles. Toukh,
compact unlt with 1lght intensity control.
4-9/7107 % 214" x 418", 1 ) 7

Stock No. 1900HP......... $39.95 Ppd.

4 Channel De Lux; 2,000 watt
P.. e

Stock No. 71,103 $195.00 Ppd.

ASTRONOMICAL TELESCOPE KITS
Grind your own mirror for powerful tefe-
scope. Kit contains fine annealed pyrex
mirror blank, tool, abrasives, diagonal
mirror and eyepiece lenses. You build
instrument valved from $75.00 up.

Stock No.  Diom. Thickness Price
70,003HP 4" Y $8.00 Ppd.
70,004HP &” " 13.95 Ppd.
70,005HP 8" 1%” 21.00 Ppd.
70,006HP 10”7 13,” 34.28 F.O.B.
70,007HP  12%,"  2%"” 65.85 F.O.B.

NICKEL-CADMIUM BATTERY BARGAINI
Terrifie values—elightly used 't surplus.
Lightwelght 5 cell, A volt, 4 Amp-hour bat.
tery with nlmost unitiited life Exlmmelg
high current output. Recharges in 1 hour it
Fdmund kit. Won't deteriorate when left dis-
charged. Minimum maintenance—few drops
of water per yvear. Rugged. shock-and-vibra.
tion resistant nylon case. Delivered partiall
czh.:;s:od. filied with eiectroiyte. 313''x2"x6/,

Stock No. 70,942HP (battery),..$15.00 Ppd.
Stock No. 70,807MP (charger kit),$8.00 Ppd.

GIANT FREE'CATALOG

i 148 PAGES! MORE THAN 4,000 i
- , UNUSUAL BARGAINS!

Completely new. Packed
with huge selection ol.l
lenses, prisms, optical in-
struments, parts and ac-l
cessories, 100°s of charts, I
illustratyons. Many hard-
to-get surplus hnrgnlna.l
Enormous variety of tele-
scopes, microscopes, bin-
oculars, magnets, magni-
]ﬁers. photo compounents, etc. For hobby- I
ists, experimenters, workshops, !nc-l
tories, Shop by muail. No salesman will

call. Simply check coupon or write lorl
Catalog "'11P” to Edmund Scientific Co.,
300 LEdscorp Bldg., Barrington, New|
Jersey 08007. I
|Name |
[ addre l
ICit State 2ip.

[Pl e e

ORDER BY STOCK NUMBER = SEND CHECK OR MONEY, ORDER « MONEY-BACK GUARANTEE

300 EDSCORP BUILDING

EDMUND SCIENTIFIC C

APRIL-MAY, 1969

» BARRINGTON, NEW JERSEY 08007



Fill in coupon 'or a FREE One Year Subscrip-
tion to OLSON ELECTRONICS’ Fantostic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Chungen, Tubes,
Yools, Stereo Amps, Tuners, CB, and other Val-
ves, Credit plan available.

NAME
ADDRESS
Ty STATE
GIVE ZIP CODE

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

OLSON ELECTRONICS

L i}
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The New 1968 Improved Model 257 A R[VO[”’IONARY N[W

TUBE TESTING OUTFIT

— ' o Tests all modern tubes including

. Novars, Nuvistors, Compactrons and Decals.

0000 . e All Picture Tubes, Black and White

000 . and Color
1 .. 10000 ANNOUNCING.... for the first time

e A complete TV Tube Testing Outfit designed specifl.
(?) @ _\”3 {é) cally to test all TV tubes, color as well as standard.

o
)

Don’t confuse the Model 257 picture tube accessory
components with mass produced “picture tube adap-
g~ ters'” designed to work in conjunction with all com-

NIk petitive tube testers. The basic Model 257 circuyit was
modified to work compatibly with our picture tube ac-

(OMPI[]'[ WITH ALL cessories and those components are not sold by us to

be used with other competitive tube testers or even

ADAPTERS AND A(([SSORI[S, tube testers previously produced by us. They were

custom designed and produced to work specifically in

NO 'EXTRAS” conjunction with the Model 257,

STANDARD TUBES: BLACK AND WHITE PICTURE TUBES:

. 3~ Single cable used for testing all Black and White Picture
¥ Tests the new Novars, Nuvistors, 10 Pins, Magnovals, Tubes with deflection angles 50 to 114 degrees.

Compactrons and Decals. ¥ The Model 257 tests all Black and White Picture Tubes
¥ More than 2,500 tube listings. for emission, inter-element shorts and leakage.

” Tests each section of multi-section tubes Individually
for shorts, leakage and Cathode emission.
V¥ Ultra sensitive circuit will indicate leakage up to 8 COLOR PICTURE TUBES:
Megohms. . 1 The Red, Green and Blue Color guns are tested individ-
»# Employs new Improved 414" dual scale meter with a ually for cathode emission quality, and each gun is
unique sealed damping chamber to assure accurate, tested separately for shorts or leakage between control
vibration-less readings. grid, cathode and heater. Employment of a newly per-
¢# Complete set of tube straighteners mounted on front fected dual socket cable enables accomplishments of all
panel. tests in the shortest possible time.

The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with ail $4 1 so

adapters and accessories, ready to plug in and use. No “extras’ to buy. Only ....o0e..

5

]
|
i
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We have been producing radlo, TV and electronic test equipment since 1935, which means we were making
Tube Testers at a time when there were relatively few tubes on the market ‘way before the advent of TV. The
No model 257 employs every design improvement and every technique we have learned over an uninterrupted pro~

duction period of 32 years. Accurate Instrument Co., fne.

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

—————— ———— p ——
Try it for 10 days before you buy, 1 ACCURATE INSTRUMENT CQ., INC. ]
1f completely satisfied then send 1 Dept 634 2435 White Plains Road, Bronx, N, Y. 10467

$10.00 and pay the balance at the ! please rush me one Model 257. If satisfactory | agree to pay $10.00 within 10 days

and balance at rate of $10.00 per month until total price of $47.50 (plus P.P., handling

rate of $10.00 per month until the I and budget charge) is paid. If not satisfactory, | may return for cancellation of account.

total price of $47.50 (plus P.P.,

- = Name.
handling and budget charge) is : e
paid. If not completely satisfied, e = -
. Y. one. tate ”
return to us, no explanat ton | O Save Money! Check here and enclose $47.50 with this coupon and we will pay all shipping
necessary_ charges, You still retain the privilege of returning after 10 day trial for full refund.

| S, —— s o St ey ey D S ot et Bt —— o o o o e o
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INTRODUCING...

ow wide is the world of electronics?
Just try to imagine a rocket shot or space
probe without the transistor or vacuum tube.
Can you picture a large business in today’s
complex world trying to keep its inventory
or make its payroll without an electronic
computer and memory bank? Think of the
setback recent medical advancements, TV
broadcasting and consumer product devel-
opment would suffer if the electronic break-
throughs of the last five years were denied
them.

In fact, each and every facet of our daily
lives has been touched, assisted, supported
or created by the application of electronics
in some scientific or technological undertak-
ing. As a reader of RADIO-TV EXPERIMENT-
ER you may have read many of our feature
stories on earthquakes, undersea research,
heart machines, radio astronomy, air pollu-
tion, and others. Yes, you do not have to be
reminded that your field of interest, elec-
tronics, is the working tool of the scientific
community as well as being a science in its
own right. You are fully aware of your
interests in science and electronics.

There, we said it! SCIENCE AND ELEC-
TRONICS—the new name-to-be for RADIO-
TV ExPERIMENTER. Have we changed any-
thing? Not really, for you see the editorial
coverage for RADIO-TV EXPERIMENTER has
been science and electronics for several
years. Our most successful issues measured
by your letters to us have been those heavy
in feature stories on electronic application in
scientific endeavors. Almost to the man the
letters indicate our readers are practicing
electronics hobbyists—amateurs, SWLs,
CBers, experimenters,, project builders—
who expect to read about their hobby in this

(continued on next page)

Julian M. Sienkiewicz
EDITOR-IN-CHIEP

dCIENCems
Electronics .

Rap10-TV ExreammerTer and ScIENCE AND ELECTRONICS
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magazine and find our science coverage ex-
cellent and informing.

Hence, we've decided to change our name
without a major change in face. Once past
the cover you will be on familiar ground
again, Everything will be much as it was in
the past. In fact you may not find any major
changes in this issue. However, you can ex-
pect us to add a few new columns in the
next few issues. Watch for them—you will
enjoy them and become regular readers of
these columns.

So, let's take our hats off as the name
RaDI10-TV EXPERIMENTER is slowly erased
from our covers during 1969 and SCIENCE
AND ELECTRONICS takes its place. But please,
no regrets. Although a great name is passing
into history—the oldest name on the news-
stands for a small-size electronics magazine
—its new name, SCIENCE AND ELECTRONICS,
will continue to serve its readers in the
spirit and tradition of the old.

Look for a bright new future with
ScieNCE AND ELECTRONICS, for with its new
descriptive name many new readers inter-
ested in the varied esoteric corners of elec-
tronics and science will join our ranks. For
with greater numbers, we, the Editors of
SciENCE AND ELECTRONICS, can better serve
you. We will be able to increase our edito-
rial staff and stable of contributing authors.
Bigger and better stories; varied construc-
tion projects for hobby, home and lab; fun
items just for relaxing; and just about any-
thing the Editors believe you will enjoy see-
ing in SCIENCE AND ELECTRONICS.

To borrow a line from Dean Martin,
“Keep those cards and letters coming,
folks!” Every voice from our readers is im-
portant to us. Sometimes, only one letter
starts the wheels moving to grind out a spe-
cial feature or extraordinary construction
project. All the letters summed up give us a
good idea of the many faces of our readers.
We cannot serve you unless you help us. Is
there something you would like to see in
SciENCE AND ELECTRONICS? Let us know
what it is! Just drop a note in care of the
Editor. Remember, your letter is a contribu-
tion to the editorial material in SCIENCE AND
ELECTRONICS of equal importance to any
offering by the editors and writers who gen-
erate the stories you read and enjoy. Con-
tribute your ideas, today! Type your thoughts
on to a sheet of white paper and mail it to
the Editor, SCIENCE AND ELECTRONICS, 229
Park Avenue South, New York, N. Y. 10003.
Thank you. n

_ ApriL-May, 1969

SERVICE MASTER

HANDIEST HANDFUL

0f ervice ools

23 essential tools at your fingertips in this lightweight (only
234 Ibs.), compact, easy-to-carry, roll-up kit. Contains long
nose plier, diagonal plier, adjustable wrench, regular and
stubby plastic handles with these interchangeable blades:
9 regular and 3 stubby nutdriver, 2 slotted and 1 Phillips
screwdriver, 2 reamer, 1 extension. Eyelets in plastic-coated
canvas case permit wall hanging. New elastic loop secures
roll, eliminates need for tying.

many optional accessories:

Junior and Tee handles. .. Additional nutdriver, Phillips &
slotted screwdriver, and extension blade sizes.. . Allen hex
type, Bristol multiple spline, Frearson, Scrulox, and clutch
head blades...Aw!/Scriber...Chuck adaptors to use
blades in spiral ratchet drivers.

Xcelite, inc.
64 Bank St., Orchard Park, N. Y. 14127

Send Catalog 166 containing information on
Service Master kit and accessories.

nama..

address

——————————

city. state & zip

e e e s o . —— —— — — — o — — — — )
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FRAARALY
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One for Two
I've never seen a schematic for a single power
supply thar's suitable for a transistor stereo am-
plifier. If there is such & thing, how would you
prevent cross talk between the two channels if
you use & power supply common to both?
~—D.J. R., Ridgewood, N J.
It's being done constantly by manufacturers
of commercial stereo equipment. The diagram
shows the power supply section of the EICO
3566 FM stere% receiver. Current for the two

P T A A B L A e e A A A A R A R e et

push-pull output stages is supplied by the bridge
rectifier and is not regulated. The same rectifier
furnishes a regulated voltage to the tuner and
multiplex circuits through regulator transistor
QI12. Regulated voltages to the intermediate and
preamplifier audio stages are furnished by the
full-wave, center-tap rectifier (CR16 and CR17)
through transistors Q13 and Q14.

Cross talk results when the impedance of a
power supply is not low enough. Impedance can
be lowered by using very large filter capacitors
—such as C29 and C30 in the schematic. Of
course, the transistors help things out consider-
ably by lowering the impedance electronically.

Wrong Tune
1 have been having trouble with band 3
(12-30) MHz on my Star Roamer. 1 pick up
nothing except FM broadcast stations. Also, the
alignment is off. It's impossible to tune the coil
because I can’t locate a WWYV signal. On the
rare occasions when 1 can pick up WWV, 1
don’t know whether if's the 15- or 20-MHz
transmission. Could the trouble possibly be my
100-1t. antenna?
—D. R. H., Fullerton, Calif.
Yes, try a shorter antenna. To determine on
which frequency you are receiving WWYV check
its proximity to a ham band. If you'’re close to
the 20-meter ham band (14 MHz), it's the 15-

MHz signal you are picking up. You might

F1
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also consider building a crystal calibrator for
your set—take a look at the Fall/Winter edi-
tion of Electronics Hobbyist.

Overkill

I have a Decca DP-252 stereo phonograph
and would like to add an earphone jack. I also
have a set of 8-ohm per channel stereophones
which I've used with another set. With difficulty,
1 have been able to locate a five-terminal ear-
phone jack (double shut-off switch) so that 1
can shut off the speakers while the earphones are
used. A friend told me that 1 cannot connect this

jack across my 20-watt amplifier because this ANNUAL

. CATALOG
would not only kill the earphones, but would GIANT 1969
also underload the circuit and thus kill the out- - RADIO-TY
put transistors. Exactly how can I connect such : El!crnoulcs

a jack using these 8-ohm phones? I have enclosed
a copy of the schematic.
—R. L. S, Las Vegas, Nev.

© CATALOG

228 GIANT !

VALUE.PACKED 3
PAGES

HEADPHONE
mmsfomq[g JACK WRITE FOR YOUR FREE COPY TODAY
:—_:}—\r I SN S s S NS S
BURSTEIN-APPLEBEE C(., DEPT.RTE-D
'_L‘ 3199 MERCIER ST., K. C., MO. 6411t
PHONES E I
NAME
1

SPKRS
. --- I ADDRESS. |
: i cry STATE____21P J

[ 4
oUTPUT |3.20%
TRANSFORMER ~— PR s

L

FREE Catalog ;357000 7

SURPLUS ELECTRONIC BARGAINS

3.20 SPKR
. Now BIGGER and

= = BETTER Than Ever!

Not so. Your friend is suffering from a short i-——' MAIL-THIS,(COVRONENOW Appiy )
circuit. To load the amplifier properly add a F wame: |
pair of resistors as shown in the diagram. But use | * l
a dpdt toggle switch to change from speakers to | aponess: l
earphones and just ignore the switching capa- ] cITY: STATE: zIP: 1
bilities of the jack. Since your amplifiers are e ——— \

designed to feed 3.2-ohm speakers, the 5.ohm For your FREE copy, fll out coupon and mail. Dept. TV
resistors will help absorb part of the load. Just FAIR RADIO SALES
don’t turn up the volume as loud; there may not 1016 E. EUREKA - Box 1105 « LIMA, OHIO - 45802

be any d , b ight suffer.
any damage, but your ears mig t sufter TRﬂHStSTﬂHIIEu EHHUEH]’EH
Talk Yourself Silly KITS %5.00 EACH

Can you give me a circuit for adding a beep- Three kits available. Marine 2-3 mc, police &
tone call signal to my 80-milliwatt walkie-talkie? fire, high band 100-200 mc, low band 26-60 mc.
The call signal should work even when the unit 1 me tuning on car radio. Fu]l instructions.
itself is off, and draw power only when the beep
is actually received or transmitted. My schematic
is enclosed. Also, have you any suggestions on

how to eliminate the telescoping antenna from TUBE 5'
a walkie-talkie and replace it with an antenna <& cond Far #‘
coil? 2 '

J RM

—G.J. D., Toledo, Ohio E,E IELEI':BS D!r
i ew 19 2 —WESEL

Let’s talk about the antenna first. At best the CATALOG une PICTURE

telescoping antenna is incfficient; an antenna coil Many New Items N LOTS OF 10D TUBES

would be worse, limiting your range to almost 4219 N UNIVERSITY AVE., SAN DIEGO, CALIF, 92105

ApriL-May, 1969 11
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have low DC resistance and an
inductance of 10 Henries or
more.

g AUDIO AMPLIFIER-MODULATOR

nothing. To transmit a beep, try adding a re-
generative feedback loop around the AF ampli-
fier as shown in the diagram. Try various values
for Cl1 and use a pushbutton for S1. To beep,
press the transmit switch and hold it in while
you press S1. If it doesn’t beep, reverse the out-
put transformers secondary leads. You must
have the walkie-talkie turned on in order to re-
ceive a beep signal. Otherwise, how could you
hear it? A dead circuit does no one any good.

Lofty Amp .

Can you give me a circuit of a Loftin-White
amplifier that uses currently available-tubes. The
only one 1 have seen employs type 27 and 45
tubes which are no longer available.

—E. E., San Jose, Calif.

You can use a 6C4 (or other triode) for V1
and a 6AQS5 (or some other beam or power
pentode tube connected as a triode) for V2 in
the circuit shown. Output transformer T1 should
have the proper impedance ratio for matching
V2 to the speaker you intend to use. Power trans-
former T2 should have a 350- to 550-V sec-
ondary and 6.3-V filament winding. The rectifiers
(Q1, Q2, Q3, Q4) should be silicon diodes hav-
ing a high PIV rating. Filter choke L1 should

- this.

71
Ié OUTPUT

Breadboard the circuit first
and try difierent values of re-
sistors for R1 through R4 until
the DC voltage between the grid
and cathode of V1, as measured
with a VTVM, is the value spec-
ified in your tube manual. Do
the same for V2. Since current
flow through R1 and R2 will be
high, you may have to use high-
wattage wire-wound resistors.

Two For One
My old Zenith radio has three terminals la-
beled A, Z, and G. I know A stands for antenna
and G stands for ground, but what is Z for?
—B. G. P., Riverside, Calif.

DOUBLET ANTENNA SINGLE-WIRE ANTENNA

'l z i

= N = 6ND

It’'s another input terminal for use with a
doublet antenna connected as shawn in the dia-
gram. When a doublet is not used, connect a
jumper between Z and G. Remember, a doublet
should be cut for the approximate middle range
in the band of frequencies you intend to receive.
Any book on ham radio will explain how to do

Mysterious Orient

1 am the master of a foreign
vessel and would like to be in
touch with my ship when I am
engaged in business on shore. 1
want to communicate with my
ship at distances up to 35 miles
away. Also, I would like to in-
stall an amateur station. If you
had the choice, which installa-
tion would you prefer?

—E. A. S., Hong Kong

For your purposes a base SSB
(single sideband) transceiver on
your ship and a portable SSB
transceiver, both operating in
the high-frequency range, would
undoubtedly provide the com-
munication facilities you need.

There is so much amateur equip-
ment available. We suggest you
get a catalog from one of the
large mail-order houses and look

RAD10-TV ExPERIMENTER and SCIENCE AND ELECTRONICS
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BY BOOKWORM
Seoe5e5ahatesahe

€ Another Good Buy! Edited by William A.
Stocklin. Editor of ELECTRONICS WORLD. Al-
lied’s new book Understanding and Using Y our
Oscilloscope covers one of the mcest useful and
versatile of electronic test equipment. A clear
writing style is maintained for easy understand-
ing by students and beginners as well as the
veteran technician.

Subjects include basic theory of the oscillo-
scope, its many uses. inferprelation of wave
forms and operation with associated equipment.

Soft cover
128 pages
75¢

Chapter headings are: History of the Cathode
Ray Tube; Basic Oscilloscope Principles; Inter-
esting Oscilloscope ‘Applications; Oscilloscope
Controls, and How to Adjust Them; How to
Select an Oscilloscope; Auxiliary Equipment;
Oscilloscope and Test Equipment Kits.

The author. “Bill" Stocklin, is an old friend
of this oI’ Bookworm. Bill's writing cfforts have
always been classic products for the experi-
menter’s bookshelf. You can get your copy
direct from the publishers, postpaid—Allied
Radio Corp., 100 N. Western Avenue, Chicago,
111. 60680. L]

< The Numbers Game! 104 Easy Transistor
Projects You Can Build by Bob Brown is a
brand-new circuit/projects book for hobbyists,
experimenters, hams, audiophiles, technicians—
in fact, for everyone with an interest in elec-
tronics. If you would like to have a high-gain
telephone pickup, a wireless mike, an electronic
megaphone, a CB receiver, light dimmer, fence
charger, or any one of 104 other useful devices,
you can build them yourself, at very little cost,
and have a lot of fun in the process. What's
more, you will learn a lot about transistor cir-
cuits (including FETs and SCRs). (Turn page)

APRIL-MaYy, 1969

NEW AND IMPORTANT

SAMS BOOKS

NEW 12TH EDITION OF THE FAMOUS
Tube Substitution Handbook

Lists over 12,000 direct substitutions. A complete gulde
to substitutions for receiving, picture tube, miniature,
industrial, and communications types; includes torelgn
tubes. Tells how and when 10 make proper substitutions.
Order 20700, ONlY....cveeveecesenectonacnnnes $1.78

Short-Wave Listener's Guide. 3rd Ed.

Lists all short-wave stations by country, city, call let-
ters, frequency, power, and transmission time. Includes
Voice of America and Radio Free Europe stations, and
stations operating behind the Iron Curtain. With conver-
sion chart and handy log. Order 20685, only...... $2.25

Ham Antenna Construction Projects. 2nd Ed.
The antennas described in this book are either home-
made or represent major modifications of manufactured
antennas. All deS|gns are practical, and include im-
proved new versions of the Marconi, Yagi, and 8JK,
primarily for 10-500 watt PEP class rigs.

Order 20654, ONlY.....covveveeeenennnnns 000000 $3.95

49 Easy Entertainment & Science Projects. 2 Vols.

Shows how to build unusual and instructive electronlc
circuits. Some are for practical use around the house;
others are for science fair projects, toys, weird etfects,
and general entertainment. With full parts lists, dia-
grams, and instructions for each project.

Vol. 1 Order 20703, 0nly......cccvvueunns veesd.$2.50
Vol. 2. Order 20704, only....ccevevnenns veerens. 92,50

Learning Electronics Through Troubleshooting
Provides a thorough grasp of electronics theory through
the technique of soiving practical troubleshooting
problems. Includes two appendices containing valuable
reference data. Order 20651, only........ vesed. 3798

Novel Electronic Circuits

Offers 77 unusual circuits and devices for the experi-
menter, ham, or technician. Designs range from simple,
functional devices to unusual scientific types. Includes
both vacuum tube and semiconductor circuits with de-
tailed descriptions and instructions.

Order 20692, ONY....cveeiveeernnanannans vees0$2.50
RECENT BESTSELLING Boa/(s

49 Easy Transistor Projects. 20617........ 31.75
How to Repair Major Appliances. 20650........... 4.95
How to Build Speaker Enclosures. 20520.......... 3,50
Tupe Recorders—How They Work. 2nd Ed. 20445...4.50
Walkie-Talkie Handbook. 20572........000000000 .3.95
Lasers and Masers. 20558................ R ]
ABC's of Computers. 2nd Ed. 20012.............., .95
Citizens Band Radio Handbook. :lrd Ed. 20569.....4.25°
101 Easy CB Projects. 20663......cc00nnvarens ..3.25
Electronics in Photography. 20672.......,.... ...3.50
Color-TV Servicing Guide. 203§8............ veee.4.28
Record Changers—How They Work. 20661........ 3.95
So You Want to Be a Ham. 4th Ed. 20607..... vees4.50

~—=—-HOWARD W. SAMS & CO., INC.———-]

| Order from any Electronic Parts Distributor, or

| mail to Howarc W. Sams & Co., Inc., Dept. RT .4,
| 4300 W. 62nd St., Indianapolis, Ind 46268

: Send the following books: Nos

I ¢ oy
: [0 Send FREE 1969 Sams Book Catalog

l Name.

|

| Address

|

| City. State. Zip.
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A complete schematic diagram is included for
each device, along with a parts list, plus a brief
description of its operation and application, and
notations concerning any critical points. All
schematic diagrams are large enough to be easily

104

EREY
TRANSISTOR
PROJECTE

Yeu Can Build

Soft cover
224 pages
$3.95

ﬂmllu BOOHSE

read, and parts are listed in a standard format,
to simplify identification and ordering correct
components. Most circuits use parts which are
readily available from any electronics parts dis-
tributor, and in most cases values are non-
critical, making it easy to use substitutes from
the “junkbox™ or discarded receivers. Get your
copy direct from the publisher, Tab Books, Blue
Ridge.Summit, Pa. 17214. [

<> They Stlll Use Tubes, Many times a service-
man or home repairman does not have a certain
tube type, and he has to substitute its equivalent.
To find the proper substitute, chances are he will
turn to the Tube Substitution Handbook, by the
Howard W. Sams Engineering Staff. Now in its
11th edition, it contains an up-to-date listing of
over 10,000 direct substitutes for all types of
American and foreign receiving and picture
tubes, making it the most complete, up-to-date

E?IST‘ITU’I’H]N

“CF 0

‘

Soft cover
6 pages
$1.75

T

direct tube substitution guide available. This
completely revised edition includes a cross refer-
ence of all American receiving tubes, a list of
picture tubes and recommended substitutes, a
cross reference of miniature tubes, industrial
substitutes for receiving tubes, substitution list-
ing for communications and special-purpose
tubes, and a cross reference of American and
foreign tubes.

Actually, Tube Substitution Handbook is two
books. One is the full-sized (5%2 x 812”) edition,
for the workbench. The second is pocket-sized,

Rap10-TV EXPERIMENTER and ScIENCE AND ELECTRONICS

for the tube caddy. Available at a slight addi-
tional charge of only 50¢ when purchased with
the full-sized edition, the pocket-sized book con-
tains exactly the same information as the larger
version. . . . it is not an abridged edition. Copies
are available from electronics parts distributors
and bookstores throughout the country, or from
the publisher, Howard W, Sams & Co., Inc., 4300
W. 62nd St., Indianapolis, Ind. 46268. ("]

= Looking for Room, Here is a brand-new book
that reveals the many VHF-UHF techniques in
practice today, to escape the crowded lower fre-
quency amateur bands—it's VHF Ham Radio
Handbook by Edward G. McKinnon. Written
for the ham who takes pride in contributing to
the advancement of the art, the content begins
by explaining the differences between VHF and
lower frequency gear (such as vacuum tube limi-
tations, lead inductance, wavelength factor, etc.).
An entire chapter is devoted to propagation

VHF HAM
RADIO
_HANDBOOK

By Edwaid G. MacKinnon

Soft cover

-T-.:‘T:..z. J00KS 176 pages
$3.95

phenomena, including tropospheric propagation,
effect of the aurora, sporadic E-layer skip, and
6-meter moon-bounce communications. Trans-
mitting equipment for 6 and 2 meters, a 432-
MHz tripler, and several modulators are de-
scribed in another chapter. For those readers
who want to use existing equipment, detailed in-
struction showing how to modify the Hi Bander,
Gonset 11, Heath Seneca and Heath Sixer are in-
cluded.

The final section contains 25 additional proj-
ects—some for the less experienced operator and
others for the more knowledgeable one. Included
are circuits for medium and low-power trans-
mitters, receivers, preamps, filters, RF amplifiers,
a field strength meter, noise generator, and oscil-
lators for 50, 144, 220, 432, and 1296 MHz.
Truly a book every ham will want to own. Get
your copy by writing directly to Tab Books, Blue
Ridge Summit, Pa. 17214, [

> Get In the Groove, The latest Cecil E. Watts
booklet Professional Methods for Record Care
and Use supplies the combined experience of
professionals for record care and use. The text
explains the newest methods used in cleaning
records, and the proper care of the stylus, turn-
table and cleaning tools. Discover how to elimi-
nate static problems and the relationship
between light tracking pressure and record
cleanliness. The author gives full details on how



BOOKMARK 2Z52525eaesesesesesdhdaehihes

to handle records, how to play records with
record changers, how to clean the stylus, how to
rejuvenate records and how to store them. Al-
though the booklet salutes record care products
sold by the publisher and excludes all others,

oy On b . Wtk 144,
sk vy

Soft cover
1 20 pages
fn -

your ol’ Bookmark believes you must read this
booklet if you own a hi-fi record player. Want a
copy? Then write to Elpa Marketing Industries,
Inc., Thorens Building, New Hyde Park, N. Y.
11040. "]

N e

< ANl Wrapped Up. Since transformers and
coils appear in almost all electronic equipment,
it is necessary to know how they work in order
to understand how circuits operate. In a style
easily understood even by a beginner, ABC’s of
Transformers and Coils (2nd Edition), by Ed-
ward J. Bukstein, does just this. It explains the
basic principles of inductance, transformer and
coil construction, inductor applications, and
methods of testing inductive components.

In addition, there is a chapter on magnetic-
core memory and logic circuits, as well as new
sections of toroidal and ferrite-bead inductors.
An understanding of these developments is vital
in today's expanding world of computers.

Important mathematical relationships and for-
mulas are presented, but not as a substitute for
adequate verbal explanation. Anyone who works
with electronic equipment, beginner or profes-
sional, will find this book useful and instructive.
Copies are available from -electronic parts dis-
tributors and bookstores throughout the coun-
try, or from the publisher, Howard W. Sams &
Co., Inc., 4300 W. 62nd St., Indianapolis, Ind.
46206. 1.

Soft cover
96 pages
$2.25
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THOUSANDS OF BARGAINS
TOP VALUES IN E-ECTRONIC

Transistors, Modules, C. B., Speaker, Stereo, HI-Fi,
Photo Cells and Thousands of Other Electronic Parts.

Send for FREE Catalogue
ELECTRONIC DISTRIBUTORS INC.

Dept. TA.2, 4900 Elston
Chicago. lll. 60630

O RUSH CATALOGUR
Name ....
Address ..

Wt MCGEE’S
swrme:e CATALO G

1001 BARGAINS IN

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

| McGEE RADIO CO.,
| 1901 McGee St. (RTE) Kansas City. Missourl 64108

| [3 SEND 1969 McGEE CATALOG

VHF RECEIVER

AM/FM—MULTI-BAND
HIGH SENSITIVITY—SELF CONTAINED

Hear police, fire, aircraft.
amateur CB, etc. signals.
Covers 26 to 54 and 88 to
174 mc in eight calibrated
bands. Plus a ninth adjust.
able band for 15 or 20 meter
SW BC listening. Five tubes
AC power supply with silicon
rectifier. ’

V‘lrm "nr catajogue of complete y
line of converters. recoivers and
audio equipment for recording. 559'95

KUHN ELECTRONICS, INC.
1801 Mills Ave. Norwood, Ohio 48212

Learn of the many money making ideas
and low cost/high profit businesses you
can start in.

INCOME
OPPORTUNITIES

75¢

on sale now or write Davis Publications,
Inc./229 Park Ave. S./New York, N.Y.
10003. Add 25( each for postage and
handling.

Better yet, enter your subscription and
receive 8 issues (one year) for only $6.00
which includes two $1.00 Directory issues.
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NEW PRODVCTS

HIGH-FIDELITY
AMATEVR RADIO
SHORT WAVE
RECORDERS
GIMMICKS
GADGETS

Make With a Mallet

Here’s a new construction system—a method
of assembling square sieel tube furniture and
fixtures with the use of just a mallet. The system,
called Apton, has three basic components:
square steel tube; a tough styrene type collar;
and a series of seven different joint formations.
The tube can be either ordered in the desired
lengths or cut to size with an ordinary hacksaw.
You assemble Apton by sliding a collar into the
end of a tube, inserting the tapered arm of joint
into the collar and tube, then driving the joint
solidly home with a soft-faced mallet. The tube
is made in 1- and % -in.-square sizes in lengths

Hobbyist designed furnifure made from Sexion
Square Sheet Tubes

Rap10-TV EXPERIMENTER and SCIENCE AND ELECTRONICS

up to 8 ft. In black maitte finish, the 1-in. size is
37¢ a foop; the 34 -in. goes for 32¢ a foot. For
further information write for a brochure,
“Planning and Building with Apton,” from
Dexion, Inc,, 39-27 59th St., Woodside, N.Y.
11377.

Feelie Maps

Of special interest to hams and SWLs, these
full-color, three-dimensional wall maps are elec-
tronically thermoformed to produce authentic,
sculptured representation of touchable hills,
mountains and valleys. Based on maps pre-
pared by the Army Corps of Engineers, they

Phyllis Lee S-Dimastlioat] Maps

measure 21 x 27 in., they depict political boun-
daries as well as cities, mountain ranges, water-
ways. So track your SWLing around the world

in three dimensions! Available individually
(United States, Europe, Asia, the World) for
$2.95 each, or the full set of four for $9.95.
Send your order in to Phyllis Lee Enterprises,
Dept. RT3, 11 Raines St., Melville, N.Y. 11746.

Seated One Day at the Organ

Allied has a spinet organ, a Schober, in kit
form, which is easy to assemble. It’s small
enough to fit in any home music room and quite
reasonably priced at $599.50. Nearly all the
wiring has been arranged on 14 printed circuit
boards numbered for easy component place-
ment and step-by-step instructions with giant
illustrations are included. There are 14 distinct
voices, usable singly or in any combination,
The voice levers light up when in use, and
there’s a built-in spring-type reverberator. Man-
ual ranges overlap, but lower manual goes
lower for accompaniment and upper manual
goes higher for melody—each keyboard has
right pitches for its purpose. Pedals produce
one complete octave starting from three octaves
below middle C. Expression pedal (swell shoe)
gives instant-to-instant volume control. Cir-
cuitry has 93 transistors and a 25-watt rms sine
wave output. It plays and fully reproduces bass
down to 32.7 Hz, and the sound reproduction
system consists of a 12-in. bass speaker, 6 x 9-in.
treble and crossover network. The sanded, wal-
nut-veneer console and bench are ready to as-



Earn Your
F.C.C. LICENSE

in Electronics!

In today’s world of electronics employment, an
. FCC license is important—sometimes essential
Knight-Kit KG-388 Spinet Organ but it’s not enough! Without further education,
. . you can’t make it to the top. Get your FCC
semble—screws and glue included—and it | [icense without fail, but don’t stop there. To
measures 34 x 38 x 22%4 in. The model KG-388 | prepare for the best jobs, continue your elec-
is fully described in the 1969 catalog, free frorp | tronics education (mostly by home study) and
Allied Radio Corp., 100 N. Western Ave., Chi- | get your Degree in Electronics Engineering.

cago, Ill. 60680. This is good common sense for those who
want to make more money in electronics. It also
Seven Bands and Portable makes sense to prepare for your FCC license

with the School that gives degree credit for your
license training—and with the School that can
then take you from the FCC license level to the
Degree level.

A deluxe portable radio, the Model TRF-
2600W covers AM, FM, aircraft, longwave,
marine, and two police bands. It has 40 tran-
sistors and diodes, flywheel-controlled slide-rule |
tuning, illuminated dial and band indicators, Accreditation, and G.l. Bill Approval
battery condition meter, tone control, and 8-step | Grantham School of Electronics is accredited by
telescoping directional antenna. Equipped with | the Accrediting Commission of the National
Home Study Council, is approved under the
G. 1. Bill, and is authorized under the laws of
the State of California to grant academic degrees,

Grantham School of !

Electronics
® Established in 1951 ®

1505 N. Western Ave. 818 18th Street, N.W.
Hollywood, Calif. 90027 °F  Washington, D.C. 20006

Mail the coupon below for our free Bulletin.

(P C e e e C D e C C e e e CCCC e =
| Grantham School of Electronics  RT447 |
| 1505 N. Western Ave., Hollywood, Calif. 90027 |
| Please mail me your free Bulletin, which |
| explains how the Grantham educational |
: program can prepare me for my FCC |

. License, my Associate in Science Degree,
Crown TRF-2600W 7-Band Portable Radio | and my Bachelor of Science Degree in Elec- :
tronics Engineering.

a 4x6-in. speaker, the unit also has an earphone { L . |

socket for private listening. It operates on six I Name Age I

D battcries or on AC; power output is 1500 mW. I |

The cabinet is finished in black leatherette, with | Address I

carrying handle. The TRF2600W measures 1073 | C S - |

x14%¢x4%¢ in. and weighs 7.1 Ib. Price, includ- | ;  SWV—7uw——-—-95 tate______Zip-—— |
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NEW PRODUCTS

ing earphone and batteries, is $169.95. Write for
more details to Crown-Industrial Suppliers Co.,
755 Folsom St., San Francisco, Calif. 94107.

For “State of the Art” Kids

Edmund Scientific has thought up two new
kits to help stimulate science fair participation
among the youngsters. Called Show and Tell
Kits, the $5 (Stock No. 70,982) job ihcludes a
sharkstooth fossil, jumping metal disc, magnetic
doggie and spinning ball, centripetal force puz-

gy A -\:"" e | -
AR : &,
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Edmund Scientific ''Show and Tell” Kits

zle,- plastic fibre optics, lenticular, and six more
items. The $10 Deluxe Show and Tell Kit
(Stock No. 70,983) has all the starter kit items
plus 18 more, specially selected to stimulate
interest in nature and science, math and physics.
Order by sending your check or money order
to Edmund Scientific Co., Edscorp Bldg., Bar-
rington, N.J. 08007.

Sound Box that Fools the Eye

Now you can astonish your friends when
they accuse you of having nothing in your at-
tache case but a ham sandwich. Open it up
and dazzle them with the Crown CTR9650S,
a 10-transistor-diode battery/AC-operated com-
pact cassette tape recorder. You can even re-

4
Crown CTR9650S Cassette Tape Recorder

Rap10-TV ExPERIMENTER and SCIENCE AND ELECTRONICS

cord with the case closed and the microphone
concealed! An external button control starts
and stops the tape. Five piano keys are used
for mode functions. Other features—tone and
volume controls, AC pilot lamp, automatic level
control, digital tape counter, record level/bat-
tery condition meter, and pop-up cassette
ejector. There's also a tape repeater which re-
peats 15-second segments of recordings in prog-
ress or completed recordings—great for dicta-
tion, transcribing and “letter-writing” purposes.
The speaker is a 4-in. dynamic, and there is
storage space for three cassettes. Frequency
response: 100 to 10.000 Hz. CTR9650S is
priced at $119.95, which includes a dynamic
mike and small accessories. For more info,
write Crown-Industrial Suppliers Co., 755 Fol-
som St., San Francisco, Calif. 94107.

TLC for Your Sides

This record cleaning and muaintenance kit,
called the Parastat, is meant for new records to
be played with cartridges requiring very low
tracking pressures of 2 grams or less. The den-
sity of the nylon bristles. the pointing angles
used, and the natural resilience of the nylon
produce countless oscillations as the myriad
twists and turns of the groove are followed,
so it’s thoroughly and completely explored right
down to the bottom and in the minute high fre-

Watts Hi-Fi Parastat

quency waveforms. Every trace of foreign
matter is removed. According to its inventor,
Cecil Watts, the key to the control of static is
the attainment of the correct level of humidity
at the working surface at the time of playing
and cleaning. The Hi-Fi Parastat maintains a
humid atmosphere within the case and activa-
tion immediately before use. The price of the
kit is $15.00, and you can obtain more infor-
mation from Elpa Marketing Industries, Inc.,
Thorens Bldg., New Hyde Park, N.Y. 11040.

Suitcase Full of Tape Goodies

Robins Industries has thought up a starter
kit for tape recordists, and they’'ve put it in a
vinyl attache case. All you need to go with it



’ Robins Tape Recordists Starter Kit

is a recorder. Included is a Robins-produced
28-page guide, “Tape Editing and Splicing.”
Also these basic accessories: a 7-in. reel of 1200
ft. of Robins’ Brand 5 1.5-mil acetate tape, a
7-in. take-up reel, a splicer with splicing tape,
75 tape clips, six 7-in. tape storage boxes, 2 oz.
of head cleaner and 2 oz. of head and guide
lubricant, 180 self-adhering white title labels,
and 3 tape editing and cueing pencils. The kit
lists at $16.50 and you can inquire about it
from Robins Industries Corp., 15-58 127th St.,
College Point, N.Y. 11356.

New Audio Gen
Here from Heath is the model IG-18, a solid-
state sine-square wave generator, with a price-

tag of $67.50. The new generator has a sine |

wave output range continuously variable from
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NOW, BETTER THAN EVER
the new and improved S&M
supersensitive photo meter

Here is a precision instrument that meets
the highest standards of any meter available.
It offers consistently accurate readings at
very low light levels, which, if required, can
be converted to ft.-candles from a graph sup-
plied. Researchers, scientists, educators and
hobbyists have confirmed that this meter can
read light levels as low as 0.000245 ft.-
candles.

The S&M Supersensitive Photo Meter uses
the newest Clairex Corp. CL-505L Cadmium
Sulfide Light Cell to measure light levels
from twilight to bright sunlight at ASA
speeds of 3 to 25,000. A new %" high easel
type probe and also a miniature probe are
now available as accessories. The Computer
included gives F stops from .7 to 90; lists
exposure time from 1/15,000 sec. to 8 hrs.;
4 range selection; EV-EVS-LV settings;
weighs only 10 ounces.

Used extensively in Photo Labs, Physics and
Research Labs, Hospitals, High Schools,
Universities and numerous industries. Also
used with movie or still cameras, micro-
scopes and telescopes and IS A MUST FOR
PHOTOMICROGRAPHY.

FREE BOOKLET included on Photomicrography
F——————————— ———— — — ———3

SCIENCE & MECHANICS—INSTRUMENTS DIV. RTV-69 |
| 229 Park Ave., S., New York, N.Y. 10003

| Enclosedis $__________Please send me the new S&M Super- I
sensitive Photo Meter. If | am not satisfied, | may return |

the meter within 10 days for a complete refund.
(Prices subject to change without notice)
Model 102 Photo Meter

|
|
] O $36.95 with standard probe [J Addt'l. Standard Probe
| + carrying case $7.50

I O Microscope Adapter $5.00
| O Addt'l. Computer $2.00

[ $2.00 carrying case
O 3s”-mini Probe $7.50
[ Easel Probe $7.50

| add 10% for Canadian and forelgn order. New York City
| residents add 5% sales tax. (No Stamps)

I Name

| (please print)
| Address
I City State 2ip.
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1 Hz to 100 kHz using one multiplifier and
two selector switches plus a vernier control.
The IG-18 features 8 output voltage ranges
from .003 to 10 V rms with an external load
of 10.000 ohms or more, and 6 output ranges
from 003 to 1 V rms (—62 to +22 dB) using
the built-in 600-ohm load or an external 600-
ohm load. Sine-wave output has less than 0.1%

Heath 1G-18 Sine-Square Wave Generator

distortion from 10 Hz to 20 kHz. The square
wave section has a frequency range from § Hz
to 100 kHz at 0.1, 1 and 10 V (P-P) switch-
selected outputs, with a rise time of less than
50 nanoseconds. Sine and square waves are
available simultaneously. The unit is equipped
with a dual-primary transformer for 120/240
VAC operation and a 3-wire line cord for added
safety. And it has the tasty Heath styling. For
more specs. write the Heath Co., Benton Har-
bor, Mich. 49022.

Everyman’s VOM

This is a volt-ohm-mil-
liameter at a really nice
low price, $11.95. Pock-
et-size and in kit form,
the Knight-Kit model 646
has an easy-to-read two-
color scale. Sensitivity is
20,000 ohms per VDC,
10,000 ohms per VAC.
Top quality shunts and
multipliers give accuracy
of 2% DC full scale,
and +2% AC full scale.
It has a tough metal case and a plastic cover for
the meter, and it operates on a single 1.5-V pen-
light battery. There are oversize wiring diagrams
and easy-to-follow instructions. Size: 5x3%2x13%
in. At all Allied stores, or write to Allied Radio
Corp., 100 N. Western Ave., Chicago, Ill. 60680.

Knight-Kit 646 YOM

Patch Makes Dialogue

Hy-Gain has introduced a CB phone patch
which will interconnect any base CB with the
telephone—thus extending a CB call to any
telephone in the nation. The company says hav-
ing the Phone Patch on your base is equivalent
to having a telephone in your car. You can talk
to any local or long distance phone via your

Rap10-TV EXPeRIMENTER and SCIENCE AND ELECTRONICS

Hy-Gain CB Phone Patch No. 402

base while traveling. This could be very handy
in emergencies for contacting police or other
public safety units. The Hy-Gain Phone Patch
(part No. 402) can casily be connected to any
CB transceiver and comes with complete in-
structions. It sells for $7.95; for further infor-
mation write Hy-Gain Electronics Corp., Hwy
6 & Stevens Creek, Lincoln, Neb. 68501.

A Scope Within Your Scope
The new Heathkit 10-17 oscilloscope is a
really sophisticated instrument for the money.
Its dual-primary power supply requires no acces-
sories to operate on 220-V, 50- or 60-Hz sys-
tems. There’s a 5-MHz bandwidth for TV signal
analysis with 30-mV peak-to-peak sensitivity.
All controls, except astigmatism, are mounted
on the front panel. The vertical gain control has
e a pull-out x50 attenuator; the 10-17's plastic
graticule has four major vertical divisions and
six major horizontal divisions. The recurrent-
type sweep generator has a frequency response
of 20 Hz to 200 kHz in four overlapping ranges
and a choice of horizontal sweep source—from
(Continued on page 22)
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this valuable guide to
HONEY-MAKING OPPORTUNITIES

with your NO RISK TRIAL
subscription to the new

INCOME OPPORTUNITIES _'”"’ ey |
Newsletter NOT FOR SALE al any price

HUNDREDS .OF IDEAS that can mean
big money for you assembled by
INCOME OPPORTUNITIES staff in a
special report can be yours FREE
when you mail the coupon below
accepting a NO RISK Charter sub-
scription to the new INCOME OP-
PORTUNITIES Newsletter —the new
confidential reporting service that
brings you exclusive reports of new
business breakthroughs FAR IN AD-
VANCE of any other source.

YOUR FREE SUCCESS GUIDE con-
tains these powerful profit-makers:
» Success secrets of millionaire
mail order professionals!
« 200 high-income, low investment
opportunities!
« 55 Businesses you can start right
now for under $500 investment!
« 101 Red-hot novelty items you
can sell for phenomenal com-
missions!

AND REMEMBER . . . THIS SUCCESS
GUIDE IS NOT FOR SALE, anywhere
else, AT ANY PRICE!

TO GET YOUR FREE report on AMERI-
CA'S BEST MONEY-MAKING OPPOR-
TUNITIES, mail the coupon below to
enter a NO RISK Charter subscription
to the new INCOME OPPORTUNITIES
Newsletter — the confidential report
that brings you exclusive advance
news of money-making opportunities
month after month.

HUNDREDS OF EXCLUSIVE IDEAS
YOU CAN USE TO MAKE MORE
MONEY

THE REASON we want to send you
this valuable report on AMERICA'S
BEST MONEY-MAKING OPPORTUNI-
TIES as a FREE gift with your NO
RISK subscription to INCOME OP-
PORTUNITIES Newsletter is we know
that once you become a reader you
will never want to be without it.

but you can gel a copy FRE
by returning (e coupon Delow.

22 MONEY-MAKING HOBBIESI

Hobbies are not only for fun, but can be profitable as
welll Hers’'s how to turn your coin/stamp collecting,
{eur tropical tish or even your own art and craft items
& tial 1

to & Y source of

HERE'S THE EXCLUSIVE VALUABLE
INFORMATION

You'll find in your FREE copy of
AMERICA’S BEST MONEY-MAKING
OPPORTUNITIES:

55 BUSINESSES YOU CAN START

FOR UNDER $500! .
Proven profit makers which offer independence
and financial security . . . many can be started
on a part time basis . . . with addresses for ob-
taining detailed information.

200 HIGH-PROFIT FRANCHISES!

Selected franchise profit-making opportunities
with initial investment of under $5,000 ., ..
covers all major areas such as: services . . .
products . . . schools . . . sports and recreation

EACH MONTH this exclusive confidential newsletter reporting service will bring
every area...always with the
names and addresses of the sources so that you can take full advantage of
money making opportunities and can go into action immediately long before

you exclusive advance news of opportunities in

anyone else has even heard of them.

OUR NATIONWIDE STAFF of reporters and the editors of INCOME OPPORTUNITIES,
the world’s leading magazine in this field, are in constant touch with EXCLUSIVE
sources of inside information about unusual opportunities of increasing your
income . ..and this information is rushed to subscribers in fast-reading news-
letter format....together with special in-depth reports of information you can

get nowhere else.

YOU TAKE NO RISK WHEN YOU SUBSCRIBE SINCE YOU MUST BE 100% SATISFIED

To get your FREE exclusive report on AMERICA'S BEST

MONEY-MAKING OPPORTUNITIES, all you need do is mail the
ost card facing this ad or the coupon below to enter your
0 RISK trial subscription to the new INCOME OPPORTUNI-

TIES Newsletter. The cost is less than 5¢ a day . .. and a

single idea you get from It can be worth many times the

cost of a year's subscription.

THESE SPECIAL REPORTS are included with your subscription as

an EXTRA VALUABLE BONUS

22 MAIL ORDER FIRMS THAT WILL PUT YOU IN BUSINESS!

Top-notch, reputaple firms...each with a profit-producing mail

order program. Choose your own hours . .. work fuil- or part-time.

33 SELECT FRANCHISES FOR UNDER $5,0001

Choice fr i U d to return b profit for an Invast-

ment within your means. Restaurants, automotive, stores, and many,

msny more!

25 HOME-BASED, SPARE-TIME MONEYMAKERS

For anyone who would want additi I incoms — laminsting spe-

cialty mail order, secretarial services. Full detalls on how to get

customers and how to price your product for profit!

DIRECT SELLING DIRECTORY!

Leaders in the direct selling tield — Saladmaster, Tupperware, Stan-

ey, and Many others help put you on the path to financial independ-

ence selling nationally known products . . . and earning commissions

of up to $1,000 monthiy!

20 FASTEST GROWING RETAIL BUSINESSES!

Survey and report of independent businesses which are currently

booming — coin-op car wash, beauty/wig salons, poodie grooming
riors . . . economic indicators to help you make the wisest choice

a profitable business!
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... stores . . . vending machines . , . cosmetics
... health aids 