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Take a good look round this ad and
you'll agree that "All toge ther" is no
exaggeration. Whether you're making
or mending, cutting or joining, striking,
measuring or stripping, there's a Cooper
tool that's just right for the job. Don't taki
chances on tools. Specif y Cooper
and get 'em right the first tim e!

Lufkin

The Coo per Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7510 Telex 579497

~
CIRCLE 8 ON FREE INFORMATION CARD



SENCORE MODEL SC61 WAVEFORM ANALYZER

Double Your Trou6leshoO~ing an$l Testi1ng..
Productivity Or yo'uriMoney Back! I __ ~
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Freq: MeasureDCVto--,-f­
.5%; PPV to 2%tU-.
freq. to.001'% . Just
pu_sh abutton for
eithr Chant AorB. i
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One probe input:One
probe input per I

- " channel forall -I
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digital and scope .
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you intensify parts of a wavetorrn'ano in productivity with this first-of-its-
digitally measure the PPV, time or kind-automated bscilloscope. Every -
frequency for just that waveform I situation is different, however, so try'
section. T - T theSG6Lao.d judge for yourse.!1 -J _

And it's neat. No more tangled Here's our offer.
leads, piles of probes or danglingI Moneybackg~arantee. If tr e I
cords. TheSC61 is an entire test I -,-SCE?1 does not at least double your --
station in one unit. I I productivityduring the first thirty 1

The oneandonly._There are other_ l _days, you may return it ltor a full __
scopeswith digital readout, but none t refund, including freight both ways. I
of them completely automate every Call today. Get the entire SC61
conventionalscope measurement so---+ -- WaveformAnalyzerstory. Call toll-
you can automatically analyzeany ' free today, and ask for our eight page
waveform without counting one .+ t_color brochure. It could be the most
single graticule.Totally automatic productive call you make this year!
waveform analyzing at the push of a na. T II F
button. It will make all the difference- +- - I:uone 0 - ree -
in your productivity. I ' . I 1-800-843-3338

. W ~ Alaska, HawaH, CanadaandDoubleyourproductiVity. hen SouthDakota pall collect _

we say the SC61 will double your' (605)339-0100 l
productivity,we'rebeing I I I 85NCOR5 I
conservative. We've seen cases of - - 3200 Sencore Drive,Sioux Falls,SD 57107 -,
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The firstscopewith push button
digitalreadout. If you use general
purposeoscilloscopes for trouble­
shooting or testing, we can double
your present productivity with the
SC61 Waveform Analyzer, the first
instrument to turn every conventional
scope measurement into an
automatic digital readout.

No moregraticulecounting.
Connect onlY.. one l2'0be to view
anywaveform to 100 MHz.Then, just
push a button to read OCV, PPV,
frequency and time - automatically!

There are no graticules to count or
calculations to make, which speeds
every measurement.

The digital readout is from 10 to
10,000times more accurate as well.

Plus you have everything you want
to know about a test point, at the
push of a button, which speeds
troubleshooting tremendously.

-;-

Bright dual-trace CRT:
60 MHz ( - 3 dB); 100
MHz ( - 12 dB).

Simplify Freq ratio tests:
Automatically
compare input/output--I...-_......!'"""---"!"""-_-J.
ratio ofmultiply/divide
stages from1:1 to
1:999,999 with the
pushofabutton.

Six-digtt readout:Auto­
matically tracks every
CRTtest. Wecallit
digital autotracking.
It'spatent pending.

Detta PPV, Time, Freq:
Measure anypart ofa
waveform forPPV,
time orfrequency
using Deltameasure­
ments.Just dial inthe

, waveform section
youwant tomeasure
and push.
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8" SSSD IBM Compat ible (128 8/ S, 26 Sectors) F111 1.99
8" Same as abo ve, but bul k pac k w/o envelope F111 B 1.79
8" SSS D Shu gart Compatib le, 32 Hard Sector F3 1A 1.99
8" SSDD IBM Compat ib le (128 8/S , 26 Secto rs) F131 2.49
8" DSDD Soft Sect or (Unfo rmatted) F14 A 3.19
8" DSDD Soft Sect or (256 8/ S, 26 Sec to rs) F144 3.19
3" DSDD Soft Sector (51 2 8/ S, 15 Sectors) F145 3.19
8" DSDD Soft Sector (1024 8/S , 8 Sectors) F147 3.19
5V. ' SSSD Soft Sector w/ Hu b Ring M11 A 1.59
5%" Same as abov e, but bulk pack w/o enve lope M11 AS 1.39
5%" SSSD 10 Hard Sector w/ Hub Ring M41 A 1.59
5%" SSS D 16 Hard Sector w/ Hub Ring M51 A 1.59
5%" SSDD Lanie r No-problem co mpat ible M51 F 2.99
5%" SS DD Soft Sector w/ Hub Ring M13A 1.89
5%" Same as abo ve, but bul k pac k w/o enve lope M13AB 1.69
5%" SSDD Soft Sector Flippy Disk (use bot h sides) M18A 2.79
5%" SSDD 10 Hard Sector w/ Hub Ring M43A 1.89

5%" SSDD 16 Hard Sect or w/ Hub Ring M53A 1.89
5%" DSDD Soft Sector w/ Hub Ring M14A 2.79

5%" DSDD 10 Hard Sect or w/ Hub Ring M44A 2.79
5%" DSDD 16 Hard Sector w/ Hub Ring M54A 2.79
5%" SSOD Soft Sector w/ Hub Ring (96 TPI) M15A 2.69
5%" DSOD Soft Sector w/Hub Ring (96 TPl j M16A 3.79

SSSD = Sin gle Sided Sing le Densi ty; SSDD = Single Side d Dou ble Densit y;
DSDD = Double Sided Dou ble Density; SSQ D = Sing le Sid ed Quad Density;
DSQD = Double Sided Qua d Density; TPI = Tracks per inc h.

Buy with Confidence
To get the fastest delivery from CE of your Wabash computer
products, send or phone your order directly to our Computer
Products Division. Be sure to calculate your price using the CE
prices in this ad. Michigan residents please add 4% sales tax or
supply your tax 1. 0. number.Written purchaseorders are accep­
ted from approved government agencies and most well rated
firms at a 30%surchargefor net 30 billing. All sales are subject to
availability, acceptanceandverification.All salesare final.Prices,
termsand specificationsare subject to changewithout notice.All
prices are in U.S. dollars. Out of stock items will be placed on
backorder automatically unless CE is instructed differently. Min­
imum prepaid order $50.00. Minimum pu rchase order $200.00 .
International orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges. All shipments
are F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified
and foreign checks require bank clearance.

For shipping charges add $8.00 per case or partial-case of
100 8-inch discs or $6.00 per case or partial-caseof 100 5'14-inch
mini-discs for U.P.S. ground shipping and handling in the con­
tinental United States.

Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 48 106 U.S.A. If you have a Master Card
or Visa card, you may call and place a credit card orde r. Order
toll-free in the U.S. OiaI 800-521-4414. If you are outside the
U.S. or in Michigan, dial 3 13-994-4444. Order your Wabash
diskett es from Communicat ions Elect ronics today .
Copyrigh t ' 1982 Comm unicat ion s Elect ronics" Ad # 110582

CE qu ant.
100 price

Part # per d isc (5 )

wabash
error-free
diskettes

SAVE ON WABASH DISKETTES
Product De script ion

OrderToll-Free!
800-521-4414

In Michiga n 313-994-4444

Now...Get High Quality at a Low Price
Wab ash means quality products that you can depend on.
For over 16 years, Wabash has been making high quality
computer products. Wabash diskettes are made to provide
error-fre e performance on your computer system. Every
Wabash diskette is individually tested and is 100% certif ied
to insure premium performance.

Why Wabash is Special
The quality of Wabash diske ttes is stressed throughout
the entire manufacturing process. Aftercoating, all Wabash
diskettes go through a un ique burnishing process that
gives each diskette a mirror-smooth appearance. Wabash
then carefully applies a lubricant that is specially fo rm­
ulated to increase diskette life. This saves you money,
since your discs may last longer. It also assists your disk
dr ives in maintaining constant speed which can reduce
read and write errors.

Special Seal. .. Helps Prevent Contamination
To keep out fo reign particles, a unique heat seal bonds the
jacket and liner together. A special thermal sea l which
avoids contaminat ion from adhesives, is then used to fold
and seal the jacket. This results in outstanding perfor­
mance and true reliability. Wabash then packages each
diskette, (except bulk pack) in a super strong and tear
resistant Tyvek" evelope. The final Wabash product is
then shrink-wrapped to insure cleanliness and reduce
contam ination during shipment.

Each Diskette is 100% Critically Tested
Since each step in the Wabash diskette manufacturing
pro cess is subject to'strict quality con trol pro cedures, you
can be sure Wabash diskettes will perform for you . And
every Wabash diskette meets the ultra-high standards of
ANSI, ECMA, IBM and ISO in add ition to the many critical
qual ity cont ro l tests performed by Wabash. Wabash does
all of this test ing to provide you with con sistent ly high
quality diskettes. Rel iab ili ty and data integrity - that's
what Wabash quality is all about.

Flexible Disc Quantity Discounts Available
Wabash dis kettes are packed 10 discs to a carton and 10
cartons to a case. The economy bulk pack is packaged
100 discs to a case without envelopes or labels. Please
order only in increments of 100 units fo r qu antity 100
pricing . Wi th the except ion of bulk pack, we are also
will ing to accommodate your small er orders. Quantiti es
less than 100 units are ava ilable in increments of 10 un its
at a 10% surcharge. Quantity discounts are also avail­
able . Order 500 or mor e discs at the same tim e and deduct
1%; 1,000 or more saves you 2%; 2,000 or more saves you
3%; 5,000 or more saves you 4%; 10 ,000 or more saves
you 5%; 25 ,000 or more saves you 6%; 50 ,000 or more
save s you 7% and 100,000 or more discs earns you an 8%
dis coun t off ou r super low quant ity 100 price. Almost all
Wabash di sk ett es are immedi ate ly available from CEoOur
wa rehouse facilit ies are equi pped to he lp us ge t you the
quality product you need, when you need it. If you need
further assistance to fi nd the fle xibl e disc that's right for
you , ca ll the Wabash diskette compat ib ility hotline. Dial
toll-free 800-323-9868 and ask for your compat ibility
rep res entat ive. In Illinois o r outside the United States dial
31 2-593-6363 between 9 AM to 4 PM Cen t ral Time.

wabasH
diskettes I:~

$1.39 each!
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THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS
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SPECIAL FEATURE

BUILD THIS

TECHNOLOGY

55 VIDEO AND HANDHELD ELECTRONIC GAMES
A buyer's guide to electronic games. Danny Goodman

56 VIDEOGAMES '83

59 NEW FOR COLECOVISION

62 ATARI5200

65 STARPATH'S SUPERCHARGER FOR ATARI

68 VECTREX

70 SOFTWARE AND ADD-ONS FOR '83

73 THE TOP TEN GAMES OF '83

77 VIDEOGAMES THAT TALK

80 HANDHELD AND TABLETOP GAMES

51 AUDIO FREQUENCY-RESPONSE METER
Quickly and accurately find the frequency response of your
amplifiers, tape recorders, and other audio equipment with this
useful device. Ray Fish

4 VIDEO ELECTRONICS
Tomorrow's news and technology in this quickly changing industry.
David Lachenbruch

12 SATELLITEITELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen

14 VIDEOGAMES
Computers vs. videogames. Danny Goodman

83 LOW·FREQUENCY LOOP ANTENNAS
Part 5-A look at some highly directional antennas that do an
outstanding job at low and very-low frequencies. R.W. Burhans

ON THE COVER
Electronic games, both video and
handheld , have been extremely
popular for several years now. But
this past year has seen the introduc­
tion of more videogame consoles,
hardware add-ons, and game soft­
ware than in all previous years com­
bined. This month , we present a
special section dedicated to helping
you find your way through the ever­
more-confusing world of electronic
games. We'll tell you what's new,
what's hot, and how to get the most
out of your videogame system. The
section begins on page 55.
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FRONTPANEL of the audio frequency-response
meter . This Instrument will , among other th ings,
allow you to set your tape recorder's bias and
equalization controls with extreme precision.
The story starts on page 51.

CIRCUITS AND 88 HOBBY CORNER

COMPONENTS How to make your solar collector "follow" the sun.
Earl " Doc" Savage, K4SDS

92 DRAWING BOARD
Turn fixed voltage regulators into adjustable ones.
Robert Grossblatt

96 NEW IDEA
Frequency-boundary indicator.

109 STATE OF SOLID STATE
A solid-state brightness controller. Robert F. Scott

VIDEO 98 SERVICE CLINIC
All about countdown circuits- what they are, what you see when
they fail, and how to fix them. Jack Darr

98 SERVICE QUESTIONS
R-E's Service Editor solves technicians' problems.

RADIO 106 COMMUNICATIONS CORNER
Satellite technology and the mail. Herb Friedman

EQUIPMENT 26 Realistic Wide Range Stereo Frequency Equalizer

REPORTS 30 Micro-P rofessor II Microcomputer

DEPARTMENTS 10 Advertising and Sales Offices

140 Advertising Index

10 Editorial

141 Free Information Card

22 Letters

112 Market Center

103 New Books

111 New Literature

44 New Products

6 What's News

COMING NEXT MONTH
On Sale June 16

• Automotive navigation sys­
tems. With these computer­
based systems you'll never get
lost again.

• Loran-C. A look at this fascinat­
ing low-frequency, long-range
navigational system.

• Add-on RAM. The article on how
to add 8K of non-volatile RAM to
your Timex /Sinclair 1000 ,
bumped from this issue because
of lack of space will appear in July.

• And lots more!

Radio-Electron ics , (ISSN 0033-7862) Published monthly
by Gemsback Publications. Inc.. 200 Park Avenue South,
New York, NY 10003. Second-Class Postage Paid at New
York, N.Y.and additional mailingoffices.One-yearsubscrip­
tion rate: U.S.A. and U.S. possessions. $14.97, Canada,
517.97. Other countries, 522.47 (cash orders only, payable
in U.S.A. currency.) Single copies $1.50. 1: 1983 by Gems­
back Publications. Inc. All rights reserved. Printed in U.S.A.

Subscr iption Ser vice : Mail all subscription orders,
changes, correspondence and Postmaster Notrces of un­
delivered copies (Form 3579) to Radio-Electronics Sub­
scription Service. Box 2520, Boulder, CO 80322.

A stamped self-addressed envelope must accompany all
submitted manuscripts and 'or artworkor photographs if their
return is desired should they be rejected. We disclaim any
responsibility for the loss or damage of manuscripts and-or
artworkor photographswhile inour possessionor otherwise.

c:...
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As a service to readers , Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments.
Because of poss ible variances in the quality and condition of materials and workmanship used by readers , Radio-Electron ics disclaims any respons ibility for the safe and proper ~
function ing of reader-buill projects based upon or from plans or info rmation pub lished in this magazine . W
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VIDEO ELECTRONICS
DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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NEW TUBE
FAMILY

ANOTHER TV
STEREO SYSTEM

BETAMOVIE

VHD VIDEODISC
LAUNCHED

VCR
BEST-SELLERS

Always on the lookout for features to make top-of-the-line sets more salable, TV set makers
have modernized a sure-fire old approach-a change in color picture-tube size and shape.
This year will see introduction of the first members of a new family of picture tubes. They'll
have sharply squared corners and flatter faces, presenting a pleasing aspect in a set.
Because the corners have been extended, the new tubes will be designated 14, 20, and
eventually 26 inches, replacing the former 13-, 19-, and 25-inch tubes. The first such tubes will
come from Japan, to be followed by American-made versions. The new size nomenclature
runs head-on into a long-held superstition of American TV set manufacturers that no even­
numbered tube size has ever succeeded .

A novel approach to stereophonic TV sound has been demonstrated by Grumman Aero­
space: Placing the L - R stereo information in the color-video signal. The new Rainbow
Sound system transmits the L+ R information through the regular TV audio channel, and
samples L - R information every 21 microseconds , switching it into the video signal in the two
microseconds preceding the leading edge of the horizontal sync pulse. Thus, samples of
stereo information are included at the end of every line of the picture, but, according to
Grumman, safely within the area that is normally overscanned in a TV set and therefore not
visible to the viewer. Grumman claims that the system requires no modification to the TV
transmitter, and only a minor amount of additional equipment. The system has not been
submitted to the EIA Multichannel TV Sound subcommittee, which is completing tests of three
more conventional stereo-sound systems.

The second major innovation from the Beta group this year will be Betamovie, a combination
video camera-recorder in a single package that uses a standard full-sized Beta cassette.
Designed to look like a fairly large 8mm movie-camera, Betamovie weights just 5'12 poun?s
and can record for up to three hours and 20 minutes on an L-830 cassette. (However , Its
miniaturized battery must be changed or recharged after an hour's use.) The main app~~1 of
Betamovie will be to people who already own non-portable Beta recorders , because It IS a
record-only device. It will be introduced close to the year's end. No US price has been set, but
it will sell for about $1,000 in Japan.

That on-again-off-again third videodisc system, the grooveless , capacitance-VHD type, is
finally on the market-sin Japan . It was formally introduced this spring by its inventor , JVC, as
well as by a large number of other Japanese manufacturers. Two versions of the player are
available-a deluxe type, with random access, for about $630 ; and one without, at around
$550. A random-access accessory will be offered for the low-end model. JVC is currently the
only manufacturer of discs , with an initial library of more than 100 titles.

Introduction of the VHD system in the United States, most recently scheduled for this
spring, was called off because of poor economic conditions and the generally lukewarm
reaction here to the two previously introduced videodisc systems. The LaserVision disc
system is also on sale in Japan , and presumably the VHD proponents were sufficiently
encouraged by its reception to make their move there. Now it appears that Europe may be the
first foreign location for VHD's debut , with the U.S. still in doubt.

RCA remains the U.S.'s NO.1 VCR brand in terms of sales, but by a considerably reduced
margin, according to an annual survey made by the trade newsletter Television Digest. In
1982, RCA held a 22-percent market share, down from 28 percent in 1981, the survey results
indicate. At the same time, the number of VCR brands on the market increased from 21 to 31.
Panasonic retained the NO.2 spot, its share increasing to 17.75 percent from 15.3 percent,
while Sony retained third place with a 13 percent share, down from 14.2 percent a year earlier.
G.E., JVC and Zenith were in 3rd, 4th, and 5th places, respectively-all with shares of five
percent or less. In 1982, VHS brands held 73.5 percent of the U.S. market, Beta 26.125
percent as compared with 7.19 percent to 27.6 percent in 1981. (The percentages add up to
less than 100 because of the presence of the CVC 'I. -inch tape format.) R-E





WHAT'S NEWS

HOME CONTROL/SECURITY SYSTEM

A " PHONE-HOME" CONTROL SYSTEM, UNVEILED BY GE LAST JANUARY at
Las Vegas, will allow homeowners to phone home to contro l appliances
remotel y. A simple phon e call can moni tor or control heating and cooking
systems,kit chen applian ces, lightin g, secu rity and smo ke alarms, and phon e­
message device s. It also notifies the proper authorities automatica ll y in case
of break-in or fire when nobody is home , then dials a pre-set number where the
homeowner can be reached and delivers the message by synth esized voice.

IN-DASH CAR VIDEO/STEREO.

The system has a nominal out­
put of 18-watts RMS per channel
(maximum 25 watts per channel)
and carries a suggested retail price
of $1,495.

New picture-tube unit
for RCA and G.E.

A new color-tube concept de­
veloped by RCA, COTY-29, will be
produced by that company as well
as General Electric and Zenith .
COTY-29 stands for Combined
Optimum Tube and Yoke in a 29­
mil limete r neck. The RCA tube
uses a system in which all
elements-yoke, tube , and re­
ceiver-have been optimized for
reduced system cost , plus im­
proved performance and reliability.

The new system is expected to
minimize manufacturing costs for
color-TV receivers, chiefly be­
cause of a substantial reduction in
yoke size. It can be used on all
tubes from 13-inch to 25-inch, and
wit h 90 -deg ree thro ug h 11 0­
degree deflection angles.

RCA will begin production of
COTY-29 picture tubes later in
1983, with G.E. and Zenith ex­
pected to follow soon after.

Radio pioneer enters
Inventors Hall of Fame

Ernst F.W. Alexanderson , de­
ve loper of the high-frequency
alternator that made trans-Atlantic
communication practica l, has
been inducted into the National In­
ventors Hall of Fame in Arlington,

(,ol/I/fllled 01/ jJa,fe 8

TV, as well as an AM-FM stereo
radio, an auto -reverse stereo
casse tte-player , and a dig ital
quartz clock.

The unit is designed for safe
dr iving-when installed in the
dash, the picture tube is blacked
out when the ignition switch is
"on; " the TV sound cont inues ,
however. If it's installed in the rear
of the car, the equipment may be
wired for TV viewing while the car
isrunninq.

Fujitsu to build plant
in Southwest U.S.A.

Fuj itsu America Inc. (FAI) is
planning a U.S. faci lity to man­
ufacture op tical -f ibe r com­
munications systems and related
equiipment. Present plans call for
a 38,000-square-foot structure in
the Southwestern sunbelt region;
the structure is to be completed by
the end of 1983.

The plant is expected to employ
approximately 150 workers in the
production, assembly, and testing
of optical-fiber equipment. Fujitsu
hopes to achieve an annual pro­
duction volume of $100 million in
the new facility.

Tesla coil construction
gaining new interest

Before audio arrived to attract
the experimenter's attention, prac­
tically every electrics enthusiast
had or was preparing to build a
Tesla coil. Now interest is surging
again; a group- The Tesla Coil
Builders Association-formed in
July, 1982 is already approaching
200 members strong.

Started by Harry Goldman of
Glens Falls, NY, the new associ­
ation puts out a quarterly publica­
tion, T.C.B.A. News , that runs from
8 to 18 pages per issue. It contains
descr ipti on s of coils built by
members; reprints of old articles
(some dating back to Hugo
Gernsback 's - Electrica/ Ex­
perimenter) on buildinq coils; tech­
nical articles on Tesla coil theory;
experiments with high frequen­
cies, and even news items on large
Tesla coils accessible to visitors in
museums or observatories .

Information about the Associ­
ation may be obtained by sending
a stamped, self-addressed en­
velope (absolutely a must!) to Har­
ry Goldman, RD 3, Box 181, Glens
Falls, NY 12801.

In-dash TV
for your car

Claimed to be "the world's first
compact in-dash car video," the
American Audio Corporation's ET­
9000TV features black-and-white

spreadsheet, and a spelling check­
er; it sold for $1,590, which Morrow
said is less than the cost of the
software alone.

come way down in recent years,"
he said, "but there's been no real
change in programmer productiv­
ity since compilers were de­
veloped in the 1950's."

A partial solution is the "univer­
sal" softwa re package, that can
run in a wide variety of hardware
environments. The package in­
creases productivity because the
programmer "doesn't have to re­
invent the wheel for each individual
machine ."

Universal software has also led
to another deve lopment ­
bundling software with hardware,
said Morrow, citing his own com­
pany 's introduction of the Micro
Decision personal/business com­
puter in 1982. It was supplied with
six software packages, including
word processi ng , a f inancia l

Growing computer field
faces growing pains

Lack of communication between
computers is one of the more
serious problems in the expanding
small-computer field, George Mor­
row of Morrow Designs told the re­
cent Automated Office Conference
in San Francisco. " Until local
networking comes of age," he told
the conference, "carrying a floppy
disk from one computer to another
is the most effective way to transfer
information ." The problem is made
even more confusing, he said, by
the lack of an accepted networking
standard.

A second problem is that soft­
ware has not kept up with hard­
ware in terms of productivity im­
provement. "Hardware costs have
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TEK 2200 MU LTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Now. Tektronix 60 MHz Performance
is just a free phone call away!

These easy to order scopes are
proof that it's not expensive to
have advanced, 60 MHz perform­
ance from Tektronix on your
bench. It's just practical! Feature
for feature, the Tek 2213 and 2215
set a price/performance standa rd
unmatched among portable scopes.
And are backed by the industry's
first three-year warranty on all labor
and parts, inc lud ing the CRT

So advanced they cost you
less: $1200* for the 2213! $1450*
for the dual time base 2215!
These low costs are the result of a
new design concept that uti lizes

'Price F.OS . Beaverton. OR. Price subject to change .

Copy right @1983. Tektronix. Inc . All rights reserved. TIA·371

fewer mechanical parts than any
other scope.

Yetthere 's no scrimping on per­
formance and reliability. You have
the bandwidth for dig ital and analog
c ircuits . The sensitivity for low signal
measurements. The swee p spee ds
for fast logic families. And delayed
sweep for fast , accurate timing
measurements.

Scope. Probes. Three-year
warranty and expert advice. One
free call gets it all! You can orde r,
or obtain literature, through the
Tektronix National Marketing Center.
Technical personnel, expert in osc il-

CIRCLE 74 ON FREE INFORMATION CARD

loscope appli cations , will answer
your questions and can expedite
delivery. Direct orders inc lude
probes, operating manuals, 15-day
return policy, full Tektronix warranty
and worldw ide service back-up.

Get all the facts.
Call toll free:

1-800-426-2200
Extension 92
In Orego n, ca ll col lect:
(503) 627-9000 Ext. 92

(X)M.MITTEO TO EXCELLENCE
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cheaper. As described by Eugene
F. Murphy, President of RCA Com­
munications Inc., it would contrib­
ute significantly to the expansion of
existing markets and the develop­
ment of new services such as Sat­
ellite Master Anten na Television
(SMATV) systems. The proposed
satellite will have an output of 40
watts in the K-band (10.9 to 36
GHz).

SMATV is a service used to dis­
tribute television from a receive­
only anten na to points with in a
sing le build ing or building com­
plex. Smaller antennas, made
possible by the higher frequency
and power of the K-band transmis­
sion, can be located on rooftops,
offering substantial savings when
compared to terrestria l microwave
or coaxial cable connections to a
remote antenna location. R-E

A BLOCK 5D-2SATELLITE IS BEING PREPARED FOR TESTS in a 24-foot
therma l vacuum chamber at RCA Astro-Electronics in Princeton, NJ. The
chamber is designed to simulate the conditions to which the satellite will be
subjected in outer space . The Block 5-0 satellites are designed and built for
the U.S. Air Force Space Division. The first of them was launched last Decem­
ber 20, and is now operating In the Air Force Defence Meteorological Satellite
Program system.

niques. Co nnected to a TV or
monitor through an SWS adapter,
eac h voice recording plays 13
seconds. Total playing time is 20
hours.

New applications, such as new
product prese ntations , t rave l
guides, language lessons, cata­
logs, and others are expected with
the new system.

Pioneer has also announced the
development of a conversational
interactive system. The system
combines Laserdisc and a per­
sonal computer.

New K-band satellite
to improve home TV

RCA plan s to launch a new
hi gh er -power co mmunicati ons
sate lli te that would make TV ­
program distribution simpler and

Sound with still pix
on Pioneer Laserdisc

Pioneer has announced a still
picture with sound (SWS) system.
When their Laserdisc is so op­
erated, it is able to store an almost
unbelievable amount of program
content.

Normally, 54,000 still pictures to
the side can be recorded on a
Laserdisc. To permit sound to be
recorded also, the number of pic­
tures is cut to 5400 and sound is
recorded between each picture­
using voice-compressio n tech-

This honor is by no means Dr.
Alexanderson's first. He has re­
ceived many, including the Gold
Medal of the Inst itute of Radio
Engineers in 1919 , The Edison
Medal from the American Institute
of Electrical Engineers in 1944 ,
and the Royal Danish Medal in
1946.

DR. ALEXANDERSON INSPECTS one of the high-frequency alternators used
to transmit from Rocky Point , Long Island , to Europe. The picture was taken in
1922.

VA. At the induction ceremony , the
U.S . Commissioner of Patents
ded icat ed an exhib it and pre­
sented a plaque to his widow, Mrs.
Thyra Alexanderson.

The alternator displaced spark
and the arc in high-power com­
munica tions and ruled the air­
waves until tube transmitters were
developed.

Dr. Alexanderson was a pioneer
in other fields. In 1924 he transmit­
ted the first fac simi le message
across the Atlantic . In 1927 he
staged the first test of home-TV
reception (using high-frequency
neon lamps and a perforated
scanning disc) at his own home in
Schenectady, NY.

He was also a pioneer and early
inventor and designer in hig h­
voltage power transmission. In all
he obtained 322 patents during his
long career with General Electric,
making him the company's most
prolific inventor.
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CORPORATION

7550 West Yale Avenue, Denver, Colorado 80227, 303/986-1516, 1WX 910-320-2917

If you own a TS-I000 or ZX-81 computer and want to bring out the power within it, you'll want Memotech. From easier input to high
quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral •
comes in a black anodized aluminum case and is designed to fit.together in "piggy back" fashion enabling you 'ltlll

to continue to add onand still keep an integrated system look. H.h:'.::':'::.:~~H

MEMOPAK RAM All Memopak RAMs are directly addressable, user transparent, are neither switched nor
paged and no additional power supply is required. You can also choose the Memopak RAM which is just
right for your needs. From economy to power. 16K RAM The Memopak 16K RAM is the most
economical way to add memory to your TS-lOOO. It is fullycompatible with the Timex orMemotech 16K
RAMs to provide you with up to 32K of RAM. The 16K RAM also offers additional add-on capabilities
through its "piggy back" connection. 32K RAM The 322K Memopak enables you to execute
sophisticated programs and store large data bases and like the 16K RAM is fully compatible with Timex'sor
Memotech's 16K RAMs to give you a full 48K ofRAM. 64K RAM The 64K Memopak is powerful
enough to turn your TS-1000 into a computer with capabilities suitable for business and educational use. It
accepts such BASIC commands as 10 DIM A(9000) . MEMOCALCMemocalc, our spreadsheet analysis

software, enables TS-1000 users to perform complex number crunching routines with ease. With I I
the 64K RAM a table of up to 7000 numbers with up to 250 rows or 99 columns can be specified.
Quick revisions can be achieved by entering new data to your formula.
MEM01'ECH KEYBOARD For ease ofoperation, the Memotech keyboard isa high quality
standard typewriter keyboard, with TS-1000 legends. The keyboard iscable connected to a buffered
interface which is housed in a standard Memopak case and plugs directly into the back ofthe . .

TS-I000 or other Memopaks. MEMOPAK HRG The Memopak High Resolution Graphics, with
up to 192 by 248 pixel resolution, enables display of high resolution "arcade game" style graphics
through its resident 2KEPROM, programmed with a full range ofgraphics subroutines.
CENTRONICS PARALLEL AND RS232 INTERFACES
Memotech's Interfaces enable your TS-1000 to use a wide range of
compatible printers. The resident software in the units gives the

complete ASCII set ofcharacters. Both Memopak Interfaces provide lower case character capabilities and
up to 80 column printing. The RS232 Interface is also compatible with modems and terminals.
SEIKOSHA GP 100A PRINTER The Seikosha GP 100A uses a 5x7 dot matrixprinting format with
ASCII standard upper and lower case character set. Printing speed is 30 characters/second with a
maximum width of80 characters. The printer uses standard fanfold paper up to r -:- - - - - - - :-- - - - - - - - - - - - -,
9V2 ' h .d Th GP 100A ' ff d kaze i I dt bl d IMail To: Mernotech Corporation, 7550 WeslYaleAve., Denver, CO 80227 I- me es WI e. e IS0 ere ~ a pac age me u .mg ca e an Code;RE·6 Price' Qty. lblal I
.---------------, interface, Other printer packages are also l 16KRAM $ 4995 I

available through Memotech. 132KRAM 9995 I
ORDER AT NO RISK. All Memotech 164& RAM 14995 I

products carry our 10 day money back I~Ie:=:c 'IhI f 4995 I, I ''lW~U ~' nter ace 99.95 I
gu~r~ntee. Ifyo~ re .no.t completely I High Resolution Graphics 9995 I
satisfied, return It within ten days and we I centronics pmJlel Interface 74.95 I
will give you a full refund. And every I RS232Interface 9995

M h d .th a si Printer Cable 1995 Iemotec pro uct comes WI a SiX I GP lOOA PUnter P2ckag<** 39900 ,

L..-- --' month warranty. Should anything be IShipping and Handling 495 $ 495 I
defective with your Memotech product, return it to us and we will repair or replace 11'.u (Colorado residentsonly) I
it free ofcharge. Dealer inquiries welcome. To order any Memotech product use I' TOTAL $ I

th d II II f b 80 /66 0 4
' Ail prices quoted in U.S. dollars. PM", and specificat ions subject to change without notice. I

e or er coupon or ca our to - ree num er 0 2_ 9 9 1 **Pleaseadd an additional $5.00for printer shipping charges I
• I 0 Check 0 MasterCard 0 1'.,

TS-lOOO is , registered trademark of TImexCorp. I I
_~k ~ ,

I (-l '
: Name Phone number I

1- I
ICity State Zip IL ~
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EDITORIAL
Videogames Today And Tomorrow

Videogames have come a long way since Atari's original Pong.
Many videogame manufacturers have come and gone. Many more
videogame systems have disappeared. In today's market, the
survivors are the cartridge-programmable videogames and
videogame cartridge manufacturers.

The market for videogame cartridges has exploded and the
number of videogame cartridges and cartridge manufacturers is
growing at an unbelievable pace. Hardly a day goes by when a new
videogame cartridge or accessory is not announced. To illustrate this
point, this year's summer CES show (which will be. held in early
June) will devote a large block of exhibition space exclusively to
videogames. Keeping track of the new videogame cartridges as well
as the new videogame accessories is a difficult task. To keep our
readers abreast of this market, this issue presents a special section
devoted to videogames . Handheld and tabletop games are also
covered.

While our special videogame section will bring you up-to-date with
respect to today's videogame market, it does leave one major
question unanswered-What will the videogames of the future look
like? So, at this point, I will dust off my crystal ball and gaze into it.

In the near future, I see home videogames with true
three-dimensional TV displays. Pee-Men will try to gobble you up
instead of those dots. In the far future, I see home videogames using
holographic displays instead of TV sets. Pee-Men will now have the
ability to attack you from all directions.

In the future, the arcade videogames will also change radically.
Here, I see environmental videogames. These will control the images
you see and the sounds you hear, and what you feel.

Now, my crystal ball has served me pretty well. But, I have to be
totally honest with you. Atari has expressed interest in a system that
displays true three-dimensional images on a standard TV receiver
without requiring that the viewer wear special glasses. So, the 3D
videogame may be closer than we all think.

The environmental videogame is currently being test-marketed . For
approximately two dollars in change, the player climbs into a spheri­
cal vessel. Once inside, the player is strapped in and is surrounded
by video displays. When the game starts, the sphere lifts-off and
rides atop a column of air. By controlling the airstream, the player
controls the position of the sphere. Inside the sphere, the video
screen places the player at the controls of a starship that is hunting
enemy starships. Of course, the object of the game is to destroy all
the enemy starships.

Initially, the environmental videogame has been well received.
There is one drawback, however. The first few times someone new
plays this videogame, he finds himself so overwhelmed with the
ability to control the attitude of the sphere that he forgets to play.

So, now that I've taken the credit away from my crystal ball I'll let
you enjoy our special videogame section.
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SPACE SETS
LICENSING

ACCORD WITH
SELECTV

TOO MUCH OF A
GOOD THING?

AROUND THE
SATELLITE

CIRCUIT

A landmark agreement involving authorized transmission of pay-TV programming to private
satellite receivers has been hammered out by SPACE (The Society for Private and Com­
mercial Earth Stations) and SelecTV, a California-based subscription-television service
which transmits up to 90 programs per month. The agreement covers satellite delivery of
movies to residents of multi-unit dwellings and distinguishes SelecTV as the first premium
service to go after the private cable and SMATV (Satellite Master Antenna TV) market. The
agreement provides for attractive volume discounts and rates for the pay-TV service , depend­
ing on the number of subscribers delivered through the SPACE member companies.

The agreement comes at a time when other major program suppliers, such as Home Box
Office, decline to bargain with the growing number of SMATV system operators who want to
offer pay programming directly to apartment , condo, and mobile home dwellers .The SPACE­
SelecTV deal involves a sliding fee scale under which SMATV operators pay about $7 per
subscriber (less for high quantities ) for use of the SelecTV programming.

The continuing increase in satellit programming was expected to reach a saturation point; for
years, gloomy forecasters have predicted that the cable industry couldn 't absorb all the
programming being sent its way via the new satellite networks .The predictions began coming
true in recent months, starting with the demise of CBS Cable, the critically acclaimed cultural
channel , which ceased operations at the end of last year. The Entertainment Channel, a joint
venture of RCA and Rockerfeller Center, was another attempt at a cultural-programm ing
channel. Although it is no longer in operation, don't count it out yet. It is expected to be back
again, this time as an ad-supported service.

Within a few days of the announcement that CBS would close, Group W Satellite Com­
munications and Walt Disney Productions said they were dropping their joint venture to
launch a "Disney Channel" pay-TV kidvid service. But Disney is going ti alone, and still
intends to begin transmitting the channel , probably aboard a Westar bird; target start-up date
was April 11. About one-third of the channel 's programs will come from the Disney library of
animated and live-action films ; the rest will be children/family shows acquired from other
producers , plus a healthy dose of original programming created in connection with Disney's
new EPCOT center in Florida.

Meanwhile programming services continue to bloom. Over at Group W, the Nashville
Network, a country music channel transmitted via Westar , has taken shape. For fans of
another style of music, the recently launched Cable Jazz Network offers 24-hours-a-day
audio-only service (in stereo) aboard the CBN Cable Net I transponder.

The unstoppable Ted Turner is making noises again-this time about launching a "fourth
network" to compete with ABC, CBS, and NBC as a full-scale national broadcasting effort.
The network would try to line up independent TV stations, plus disenchanted affiliates of
current networks. Programming would primarily encompass original shows , although other
Turner subsidia ries-especially Cable News Network-would contribute to the program
lineup. Target launch date could be as early as this fall, and the tentative name is Turner
Network Television-or "TNT."

The Canadian government is cracking down on unauthorized satellite receivers. A new
enforcemen t project, coordinated by the government's Department of Commun ications, has
started with warning letters sent to unlicensed users. The main targets are unauthorized cable
and SMATV operators, such as apartment complexes or saloons which pull in programming
from U.S. cable birds. At this time, the government doesn't plan to go after home or private
users of earth stations-a difficult task, anyhow, in Canada 's wide-open spaces.

Scientific Atlanta has introduced a line of receive-only earth stations-the Series 9000
models-which are available in 2.8-meter and 3.2-meter designs , starting at $1,500. They
replace a costlier line of professional equipment for mini-cable and SMATV operations.

Canada and the U.S. have set up an arrangem ent which will allow satellite com­
munications companies in both countries to negotiate agreements with each other for use of
domestic sate llites to carry comm unications to the other country. Until now, all tele­
communications traffic between the U.S. and Canada were carried by terrestria l microwave
facilities, with occasiona l satellite transmission permitted in accordance with a 1972 arrange­
ment between the countries.



VIC·20
(8 real computer at the price of a toy)

COMPUTER AND SOFTWARE

SALE
COMMODORE 64

(JTIore power than Apple II at hall the price)

S89.00
WE HAVETHE LOWEST PRICES - CALL USI

S197.00
(when you buy 6 programs) (with factory rebate and software savings appl ied)

PROFESSIONAL SOFTWARE

80 column BOARD

This Is the In-depth guide that goes into the heart
of the ~. All aspects of the basic and machine
language are covered. (A must for anyone wishing
to program'the Commodore-64). Sale $16.95.

COMPLETE DATABASE PACKAGE
A user friendly data base system that makes In­
formation easy to find and store. You can add,
change, delete, and search for data. Prlnt the In­
formation on a printer In any format desired. When
combined with the word processor pack you have a
powerful merge program that allows custom
documents and personalized mail ing Usts. List
$89.00.

COMPLETE ACCOUNTING PACKAGE
(Homeor Small Bu_I,,"_)

This general leager program Is perfect lor small
business as well as home. It utilize s a double entry
bookkeeping system . You only need enter one tran­
sactio n and the computer will handle the other. All
accounts are user defineable and will build for 1
year, result ing In a file of all t ransacti ons by ac­
count number, month and year to date. Each month
a current month 's transactions can be viewed at any
time (99 accounts 187 entr ies per month). With this
accounting program you will be able to monitor
your financ ial growth as well as your expenses. List
$59.00.

COMMODORE~PROQRAMMERS

REFERENCE GUIDE

You pay only $397.00 when you order the power­
ful B4K Commodore 64 computer! We pack with
your computer a VOUCHER good for $100 rebate
from the factory when you send In you r old
Alarl , Mattei, Coleco electron ic game or com­
puter. This Includes Sinclair, Timex, Texas In­
struments, VIC20 computers and others!! PLUS
we also Include a $100 software COUPON FREE
that allow s you to buy PROFESSIONAL SOFT­
WARE from the Items shown In the center col ­
umn of th is ad! Call us today (312) 382-5244 for
best prices and best service.

PROFESSIONAL WORDPROCESSING
PACKAGE

This wordprocessor Is specially designed for the
Commodore-64 utilizing the latest techniques.
Allows powerful text editing capabil ities withou t
long hours of orientation or training. Complete cur­
sor and Insert/delete key controls are used. Bloc k
movement and/or duplication, line Inserti on and/or
deletion, automatic center ing, margin settings, tab
settings, copy, disk or tape handling, and all printer
types. Up to 99 continuous pages of text can be
output to the printer. List $89.00.3.115

22.115

11.85

15.115

24.115
1llI.00

S69.00

S69.00

$49 00
$59.00
S15.95.
$19.95
$19.95

Sale
S6900

N.....
word oroce ssmc pack
com plete Oata Base pack

uncluoesMa"merge)
Elecl ron,c spreadsheel pack.

(li ke YISlcaIC)

Accou nllng pack
(persona l & busme ss)

Programmers Helper
Programming Releren ce guide
Basic Tutor
Typin g Tul or

• IntrOduc ti on to basi C progr amm ing
(manua l and lapes)

• Advanced basiC programming
(manual and lap IS)

• Progr ammers reference manual
(288 pages - you mu sl hlv, thl' !)

• Programm ers easy rel.rence card
(tables ·IISIS·drawlngs)

• VIC·20 Revealed
(267 pages of VIC secrelsl

• 6502 M.chlne L. nguage Assemb ler
• 16K Progr.mmlng c.rl rldge

(gives 400·'. more progr.mmlng power ­
gel S2495 16K advenlur e g.me fr.. !)

We have over 300 Programs for
Ih e Commodore 64 Com pul er

WE LOVE OUR CUSTOMERS

TOP 10 ARCADE GAMES
VIC·20 TAPE PROGRAMSALE"

Rin k Hlme ....
t . Super Paratroop er (Fanl.st ic) S18.8!I
2. Exllrm,"lit or·Plul $18.85

lB.tter lhan C." t l~d'l

3. Cllcke' IBt tle r th an Frogger ) $111.85
ol. Snickman (Bl llir tnan Pac krT\ln) $15.85
5. Galacti CCron firl (you in lhe middle) S18.Q6
a Anti Malt er $platler (NUClear Disaster) $18.85
7. Bug Blul (Creepy ) $1e.85
8. Bombs Away (Great) $15.85
9. 3·0 Maze·Escape S14.85

10. Krazy Kong $14.as

BUY ANY FOUR - DEDUCT10% MORE

VIC·20 PROGRAMMING AIDS!!
1010

522.115

80 charac ters pe r Ime on th e sc reen at one tim e. tn­
et udes word processing pack (l iSI $89.00). comple te
data base pack (lis t $89.001. Electron ic sp readsheet
pack (IIsl $89.001. ALL FOR ONLY S1lt

49KCOMMODORE VIC1249.00
with eUmn more power

40-80 COLUMN BOARD $".
A fantastic price breakthrough for VIC20 owners on
this most wanted accessory I I " Now you can get 40
or BO Columns on your T.V. or Monitor Screen."
Plus we add a word processor with mall merge,
electronic spread sheet, time manager and terminal
emulator II These PLUS programs require only
8K RAM memory .

VOICESYNTHESIZER $71.00
Makes your VIC20 talk, VOTRAX based plus
features found only In $295 versions . GREAT BUY
- DON'T MISS THIS SALEII

41K COMMODORE VIC$199.00
with 4Umn morepower

60KMEMORY EXPANDER $89.00
Slxslot - Switch selectable - Reset button - Rib·
bon cable . A must to get the most out of your
VIC20 computer.

33KCOMMODORE VIC$159.00
with 2~ Umn morepower

You get the VIC-2O computer plus we expand the
total memory to 33,000 bytes to give you 2% times
more programm ing power.

TRACTION FRICTIONPRINTER $211.00
Comstar FfT deluxe line printer, prints 8%xll full
size, single sheet , roll or fan fold paper, labels etc.
40, 86, BO, 132 columns. Impact dol matr ix, bl- direc ­
tional , BO CPS.

You get the Commodore VIC-2O computer for only
$134.00 when you buy 6 tape programs on sale for
only $59.00. These 6 progr ams list for $100.00 to
$ 89.00 You can choose one of three packs: 6
games pack, 6 home finance pack, or 6 small
business pack. The VIC·2O computer Includes a full
size 86 key typewriter professional keyboard, color
command keys, upper/lower case, full screen editor,
16K level II microsoft basic, color, sound and
music, real time , floating point decimal , easy to
read self teaching Instruction book, connects to any
TV, Includes console case.

• LOWEST PRICES · 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY
• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL. OVER 500 PROGRAMS· FREE CATALOGS

-----------------------------I Add $10.00 for shipping, handling and Insurance. il lino is residents •
I please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII I
I orders. WE DO NOT EXPORT TO OTHER COUNTRIES. I
I Enclose Cashiers Check, Money Order or Personal Check . Allow 14 days I
I for delivery, 2 to 7 days for phone orders , 1 day express mall I Canada I

orders must be In U.S. dollars., .-----------_-.-_--...----.-----_-.-

PRDTECTD
ENTERPRIZES ( WElOVE OUR CUSTOMERS)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 3121382·5244 to order

CIRCLE 36 ON FREE INFORMATION CARD



VIoEOGAMES
Game or computer?

DANNY GOODMAN, CONTRIBUTING EDITOR
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IT AP PEARS TH AT AFfER MANY YEARS OF

promi ses , we will really have keyboard
ex pander s and computer functions for
several game systems this year"(see this
month ' s special section for reports on
what ' s in the works from Atari , Co leco ,
Mattei, and Od yssey). But that develop­
ment is forcing many videogame enthu­
sia sts to fa ce a diffic ult dec is ion­
whether to buy one of the many under­
$300 compute rs current ly on the market ,
or to upgrade their present videogame
with one of the new add-ons , such as the
one from Matt ei , show n in Fig . I .

Computers are a temptin g alternative;
they're amaz ingly versatile , and they also
offer the promi se of helping childre n and
adults prepare for the' 'World of Tomor­
row" (a phrase whose meanin g may be
obsolete in only a few year s) . As pro­
ductivity tools , computers are hard to
beat. With a comp uter system and word­
processing softwa re you can shuffle more
words iri a year and a half than you could
have in four years with your the old type­
writer.

But what abo ut games? Th ere are , of
course, games for ju st about every com­
puter on the market. Some are quit e good,
espe cia lly those using high-resolution
co lor graphic s . But it' s unli kel y that
you' ll be able to find a single computer
that is capable of playing all of your fa­
vor ite videogames. Where else but on a
game system can you play such a wide
assortme nt of popular arcade, space­
action , adve nture, and strategy games'!
And even if some co mpa ny suc h as
Activision should decide to come out with
a computer version of Pitfall, how long
will you have to wa it for it? And will you
have the right computer to play it on?

The fac t is that the majorit y of the top­
quality games today are com ing fro m the
home videogame-software companies­
that ' s their business . To remai n on top of
a very competitive marketplace , those
compa nies are dedic ated to recrui ting the
best game-design talent and produ cing

more of the kind of games we wan t to
pl a y . A n d s i nce th e r e are m o r e
video games out there than there are com­
puters, and in far fewer form ats, compa­
nies find it much easier, and more profit­
able , to supply that market. Finally, eve n
the differences in format have begun to
disappear with the introduction of adapt­
ers that allow you to play one sys tem's
cartridge s on another. Th at' s something
you're unli kely to see in the computer
market.

Another new development is the in­
trodu ction of game-hardware add- ons­
voice modules , for example-that greatly
enhance game play . Whil e such add-o ns
are also ava ilable for computers , at least
to so me extent, most computer-game
software is not configured to take adva n­
tage of them. Also rem emb er that to be as
versatile as it is , a computer must make
compromises along the way. Those com­
promises become obv ious when a compu­
ter is co mpared to a " dedicated" ma­
chine, whether it be a videogame or a
word processor.

" But," you may objec t, "you can do
so much more with a computer!" Indeed
you can. Keep in mind , however , that
compromise is the key word here. If you
buy a computer to play games now and
expand later , what is likel y to happen is
that you will eventually discover that your
machine is not suited to many serious
computer-appli cations. Th us, if you have
a spec if ic applic atio n in mi nd (te le­
co m munic at io ns, dat a man agement ,
bu siness graphics, electro nic spread­
shee ts, or word processing) , buy a co m­
puter for it. If the computer has a few
games avai lable, then all the better for
you.

But if you want to play video games
now and expand later , direct your atten­
tion to today ' s videogame sy ste ms .
You' ll have an immedia te quality library
to choose from , plen ty of new titles to
look forward to , plus, on most machin es
today , the ability to add some measure of
computer capability . In most cases it will
be a simple computer add-on, but it will
supply you with a fundamental knowl­
edge of perso nal computing . Armed with
that know ledge, you' ll be able to select
the pro per , practical , personal computer
to fulfill your needs. And you won' t have
was ted your money on a weak computer
that doesn 't eve n do a good job of game
playing .

Contrary to what some analysts be­
lieve , there is room for both industries in
the consumer marketp lace .

Starpath 's Dragonstomper
for Atari 2600

Dragonstomper Starpath lAtari

GRAPHICS 1

SOUND
1 1

EASE
Ia~OF LEARNING

CHALLENGE

VALUE 1 1

1112131 41 516 71819 10

.~~0';

Like most of Starpa th's cassette-tape
games for the Atar i 2600, which require
the Starpath Supercharger plug-in mod ­
ule and a cassette-tape player, Dragon­
stamper will be admired more by ex­
perienced joystick jockeys than by casual
game players . It is not a game with which
to kill a few minut es before dinner. But if
you are into adventure gaming , you owe it
to yourself to see how a devilishly com­
plex game can be prope rly exec uted for
the 2600.

Dragonstomp er is a multi-l oad game.
Th at is, the entire game requires thre e
tape loads to com plete .

The ult imate goal of the game is to
capture a magic ring guarded by a fierce
dragon. To get to that final stage, howev­
er, you must first acquire enough gold and
other possessions in the wide open coun­
try to get past a guard at the bridge to the
city. You begin the game with some gold ,
strength , and dexterity. As you wand er
through a territ ory covering about nine

continued all page 21



~DYNASCAN
~ CORPORATION

6460 West Cortland sireet. Chicago, Ill inois 60635· 312/889 -9087
International Sales, 6460 W. Cortland S1., Chicago, IL 60635

• Canadian Sales , Atlas Electronics, Ontar io
South and Centr al American Sales, Empire Exporters, Plainview, NY 11803

MODEL 16 5 3 $16 5
Compact Isolated variable
ACSupply.

BUILT-IN LEAKAGE
, TESTER FOR OSHA. UL.

CSA TESTS [1655 only)

1SIUJf.,.

MODEL 1655 $350
Isolated-Variable AC Power Suppl y
with leakage te ster ,

WIDE VARIABLE
VOLTAGERANGE

0 -150 VAC

In stock at your local distributor or call toll-free
1 800 621-4627 [in Illinois 1-312-889-9087]
for mo re information .
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Computers are creating
. jobs for

NRI-tramed people.



H You're Serious About Making Money
In Microcomputers,

NRI Is Serious About Showing You How.

With NR I, you:ll havea choice
of courses that include the TRS -80
Model III Microcomputerwith disk
drive or the TRS -80 Color Com­
puterwith ComputerA cceIS Card.
You'll also get a profm ional LCD
muitimeter; the N RI Discovery Lab,
and hundreds of demonstrations and
experiments. W hat's mOT~, all
equipment is yours to keep.

'­
C
z
m

pro grams to control the circuits you de­
sign and build.

NRI will also provide you with hun­
dre ds of state-of-the-art experiments you
perform. And most importan tly, our full­
time faculty will always be available to per­
sonally assist you. Since 1914, NRI has
helped peop le become experts in advanced
electronics at home. And toda y, our entire
school is tota lly committed to giving you
the best oppo rtunity to build a reward ing
future in the microc omputer field.

The catalog is free, the
training is priceless.

W hen you have completed your N RI
trainin g, you'll be one of a new breed of
computer technicians-fully rounded in
advanced techn ology and ready to perform
the professional skills you most enjoy.
From programming to servicing, you'll be
a valuable candidate for hundreds of com­
put er jobs. And in this rapidly expanding
field, any job- whether in the realm of
maintaining, testi ng, or programming mi­
crocomputers-can be your first step to a
most rewarding and challenging career.

Sen d the postage-pa id card today for
your FREE 104-page cata log of courses,
equipment, and lesson plans available to
you. It 's a highly useful summary of
opportunities matched to appropriate
training in today's high-tech revolution in
electronics. But you owe it to yourself to
see how easily you can become part of the
exciting world of microcomp uters.

If the card has been removed, please write to us
today.

NRINRI School of Electronics
Mc Graw-Hill Continui ng

Education Cen ter-i'J~ 3939 W isconsin Avenuer!n1i Was hington, D .C. 20016

We'll g ive you tomorrow.

4-function LCD digital multimeter. And
with your NRI Discovery Lab, you build an
NRI-designed interface which allows you
to actuall y explore registers, memor y

locat ions, and input!
output ports of your

computer. You'll
even be able

to write

NRI advanced
technological equipment and

training teaches you how
to use , program, and

service state-of-the-art
microcomputers.

T hrou gh your carefully planned NRI
course, you' ll get a wealth of practical ex­
perience. Using ou r Discovery Lab®
which comes as part of your course , you' ll
build and study circuits starting with the
very simplest and progressing to the most
advanced. You will learn to analyze and
troubleshoot using a profes sional

Learn in your
spare time.

N o need to quit
your job or tie up
your evenings with
night schoo l . . . no
classroom pressure
or rigid schedules.
NRI trains you in
your own home at
your convenience.L_~.~iiJ!lI~.::::!

You' re a class of one with complete cour se
materials, practical training on the latest
equipment, and the backing of a full staff

of professional electronics instruc-
tors. NRI brings it all to you.
And more than any classroom

lecture could teac h you, your train­
ing is " hands -on, " designe d by

NRI's own com­
puter profession­

als around the
latest model of

one of the world's
most popular

microco mpute rs.
It 's the TRS­

80 ™ Model III
with disk dr ive

and the features
to perform di­
verse pers onal

and business
functions. N o other small
computer has so much
software available for it,
and no other is relied on
by so many people. And,
the T RS-80 is yours to
keep.

struc tion, you can be more than prepared.
You will be expertl y qua lified to handle the
operational, programming, and technical
aspe cts of all kinds of microcom­
puters and microprocessors.

(TRS-80 is a trademark of the Radio
Shack division of Tandy Co rp. )

Careers in small computer
technology will increase

600% in the next ten years.
The U.S. Department of

Labor project s jo b openings
for qualified computer tech­
nicians will more than double
as early as 1985. And a re­
port by Int ernational Re­
sou rce Development, Inc .
estimates a 600% increase in
service positions th rough the
next decade. Furtherm ore,
most of these will be new jobs
create d by the expanding role
of computers in our lives.
While thousands of people
fear losing their positions be­
cause of growing computer
applications in clerical, infor­
mational, and even service
fields, thousands of more jobs
will be creat ed for tho se who
ar e prepared to meet the
challenge .

Training with NRI can se­
cure a profitable, exciting fu­

ture for you. With our in-

Never has there been a
faster-growing field of

technology.
From complex cor porate manageme nt

systems to word processing down to the
popular video games, compute rs are
appearing everywhere you look. And han­
dling everything imaginable fro m robotics
to household budget ing. It 's all due to the
microprocessor. This tiny chip is revolu­
tionizing the role of computers in our ev­
eryday lives. And as a result, it is creating
a phenomenal demand for people skilled in
working with microc omputers.
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only

$55

_ T R IP L E T T

The Model 50 has been espec ia lly designed for the hard usage of the
indus trial and maintenance environment, vocatio nal Tech schools and
commerc ial elec tr ica l measurements use.

For a demo nstration, contact your Triplett dis tributor , Mod Center or
representative.

Tr iplett Corporation , One Triplett Dr., Blufft on, OH 45817 (419) 358- 5015,
TWX (8 10) 490-2400 .

Triplett performance ...
a tough act to follow

Snap off battery compartment access, built in tester stand.

Rugged 12 range V-O-M ; single range switch for con­
venience and minimizes error.

Overload Protection-protected with special ¥a amp 250V
and 3 amp 600V fuse arrangement.2.

3.

1 .

Triplett performance
a tough act to follow

_ T R IP LE T T

The new Model 3500 is loaded with features. Choose either the auto range
mode or manual mode. Included is a Zero Ad just for 011set meas urements.
overload protection , 10 Amp range, aud ible continu ity tone, readings to
2999 for greater resolution and many more.

For a demonstration, contact you r Triplett distr ibutor , Mod Center or
representative .

Trip lett Corporation, One Triplett Dr .. Blullton, OH 45817 . (419) 358 -5015 ;
TWX (810) 490-2400.

1 Autorange DMM -features simplest and easiest oper ation with auto
• or manual range selection plus range annunciators; only two jacks

make all measurements except lOA range.

2 Zero Ad just-relative reference feature (ollset) works with all DMM
• functions to display subsequent readings as ± deviat ions from the

stored input.

3 Overload Protection-with special .3A / 250V and 2A /600V fuse
• arrangement; HI and Low Power ohms on all ranges plus audible

continuity tone selection.

4. Manu al range readings to 2999 .
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VIDEOGAMES
continued f rom page 14

co nsecutive screens, you ' ll come acros s a
random selection of eleven different foes.
Through the cle ver design of screen
prompting me ssage s and joystick re­
sponses , you can elect to fight an y
enemy, although doing so may cost you
some strength. But a victory may net you
a prize and/or gold . Keys can open door s
to locked templ es , huts , churc hes , and
castles on the screen . Using some posses­
sions helps you regain strength.

Once you've gotten past the guard, the
second load puts you in a one-screen city
with three shops and three warr iors. As
you enter each, the screen changes to the
inside of the shop, where , throug h a shop­
keeper , you can sell off possessions and
buy new supplies for your journey to , and
battle with, the drag on . You can also en­
list any or all warriors for your batt le .
When you' re ready, you go to a gateway
to the darkness-and the third load.

That load features a corrid or laden with
visible and invisib le hazards that scro lls
vertica lly as you inch your way along .
Your strength and dexterity are sapped,
requi ring judicious use of certain supplies
to replenish them . After a region of
poison darts comes a pit-your entrance
to the dragon 's room and the magic ring
vault. Gettin g by the dragon is an incred­
ible challenge. And reac hing the ring re­
wards you with a mag nificent color dis­
play and heroic music .

If the descriptions here are vague, they
are purposely so . The fun of Dragonstom­
per is in discoverin g the effec ts of the
dozen s of possessions and supplies at
your disposal throu ghout the game. The
instructions won' t help , so be prepared
for long sessio ns and experimenta tion .

T he Supercharger's graphic pow er
comes through in the prompting and in­
ventory messages, as well as fine touche s
in numerous scree n elements. You would
need two or three $35 game cartridges to
achieve the compl exity of this one $ 18
tape (plus $44.95 for the Supercharger
modu le). But even then, you wouldn't
have the same continuity , becau se the
game carries ove r inventories from one
load to the next.

You 'll work hard in this game . And
even after you reac h the magic ring once ,
you' ll still want to ex periment again with
other powers and possessions. If you
think you' re an adventure pro , you can
prove it by telling me the tit le of the heroic
tune at game's end .

Parker Brothers' Amidar
for Atari 2600

CIRCLE 102 ON FREE INFORMATION CARD

I Am idar Atari

GRAPHICS I 1 I

SOUND 1 1 I 1 1 I ' I
EASE 1 II 1 I 1

OF LEARNING

CH",LLENGE 1 I 1 I 1 1 I

VALUE
1 I I I I I

111213141 5161 7 8 9 10
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Parker Brot hers won over many con­
verts with its fir st arca de-game title ,
Frogger. That was one of the truest-to­
arcade adaptations ever developed for the
2600. Unfor tunately, its seco nd arcade
attempt, Amidar, leaves out much of the
flavor of the arcade ga me on which it is
based. What co mes throu gh , however , is
a maze-type game for your library with
unusual play character istics .

Amidar was not a rip-roa ring success in
the arcades, so it' s possible you may not
have played the origi na l for comparison,
The esse ntial scenario of Parker ' s one­
player, two-screen home version is the
same . On the firs t scree n, you are in con­
trol of a gorilla, who is being chased by
five .warriors . All characters move only
on the horizon tal and vertical bars. As the
gorilla moves, he leaves a trail of co lor
behin d him . Ifhe co lors all four sides of a
square, the inter ior of the square fills , The
goal, then , is to fill all the squares without
being touched by the warriors.

Your gori lla has a couple tricks up his
hairy sleeve, however. For each gorilla
" life ," you have up to four opportunities

to make the warriors invisible for a few
seconds and thus escape a sandwic h situa­
tion (warriors also move faster than the
gori lla , so they may overtake you in a
stra ightaway) . Additionally , if your
gorilla manages to color all four corner
boxes , the warr iors turn into chickens and
the gorilla can get bonus points for in­
tercepting them . After about five seconds
and warning sounds, the chickens again
become warr iors and pursue your gorilla .

Scree n two is an identical maze , only
this time you contro l a paint roller , while
five pigs chase you; they look like tiny
piggy banks in this vers ion. The objec tive
is the same on this screen-color the
maze . (The difficulty level is the same­
it increases only after eve ry gorilla ­
paint-roller round .) Successful comple­
tion starts you back on the first screen
with six faster warriors .

What I don' t see from the arcade ver­
sion is the gori lla picking up coco nuts
along the maze in screen one. In the
seco nd screen of the arcade version, the
roller turns ninety degrees for horizontal
paintin g-no such luck in the home ver­
sion, because of the limited capabi lities of
the 2600. Also, in the arcade version the
paint roller screen is a lot tougher, be­
cause only blank squares adjacent to col­
ored squares can be painted ; the paint has
to roll continuously around a square in­
stead of leaving the haphazard trails that
were permi ssible in the first screen. Park­
er' s Amidar, however , is not so sophisti­
cated .

To the game 's credit, I get frustrated
sometimes when I' ve colored the fourth
come r under pressure from the warriors . I
expect an instantaneous switch from war­
rior to chicken, but there is often a delay
of a second or so-disast rous for my poor
gor illa. Yet on other occasions , squares
fill in immediately.

Pattern players will find the gorill a!
roller's foes easy to track , relegating the
game to the Pac-Man genre. The game's
graphics are crisp for the 2600 and free
from the serious Atari Pac-Mall-cartridge
flicker problems, even though there are
more moving objects on the screen. The
sound , however , is somewhat dull, parti­
cularl y compared with the sub tle ,
tension-bu ilding background music of the
original .

Amidar may be fine for a light action
game, but don 't expect the glitter of an
arcade jewel. R-E
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LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

FASTER THAN LIGHT?
In the January 1983 issue of Radio­

Electronics, Dr. Harold W. Milnes claims
that his experiments have shown that electric
waves move over wire with velocities exceed­
ing e-the speed of light.

It is not my purpose here to argue about the
theoretical aspects of his article; neither will i
take the space to show some flawed
assumptions-such as the negligence of the
inductions of his giant loop, etc.

If we want to compare the velocity of light
propagation cwith the velocity of propagation
of an electrical wavefront along a wire or a
transmission line, then an exper imental
arrangement should be-and can be­
devised to let the one "race" against the
other.

A most appropriate experimental setup­
which, I agree, cannot be devised on the
cheap-is to initiate an electrical wave as a
result of a light wave.

Needed equipment (and that is where the
cost comes in): A collimated light source with
remote control over a shielded wire by means
of a pushbutton switch; a straight stretch of
twin lead (300 ohm) transmission about 100
meters long; two photodiodes-with identical
characte ristics (no photo transistors-they
are too slow for the experiment) ; appropriate
biasing battereis and "pots" for the diodes­
also 300-ohm termin ation resistances for
each diode. Now, the most expensive item: a
two-chann el , high -frequency scope with
"storage" feature.

The setup : Conn ect the 300 -ohm ter­
minated transmission line to "channel A" of
the scope with one photo diode at the "far
end" (properly biased to threshold forward
conduction).

Connect the other photo diode to the input
"channel B" , again threshold-biased and ter­
minated.

Align the two diodes with the collimated
light source, so that the light will "hit" the

diode of channel A first. Use the pushbutton
also to trigger off the horizontal sweep of the
scope.

Incidentally, to be able to distinguish the
output of the two diodes, one might like to
have the one connected in the opposite­
polarity sense with respect to the other. That
is easy, because we have two independent
bias batteries.

After proper arrangements are made, take
care that no stray light hits either diode. (Wait
until dark, for example.)

Now, the experiment: Push the button brief­
ly to obtain a light flash. The light wavefront
will hit the "far" diode first and then the one of
channel B about '13 microsecond later. The
electrical wave front set off by the first photo
diode meanwhile has traveled the distance
toward the scope, but along wire. The posi­
tion difference between the two vertical lines
of the scope will tell you which one traveled
faster than the other.

The possible delay between light and con-

en
o
Zo
a:
f­o
W
...J
W

6
is«
a:

RCR'sneN
VCR ~ tts PackaCJe.
RCA's newest Parts Package holds the 25
fastest-moving VCR parts you'll need for
servic ing RCA and ot her brands of VCRs.

And it's priced to save you money.
The whole pack age sells for less than the
total cost of the ind ividual parts . You get all
25 mechanical and electrical parts with one
conven ient order.

For full information, see your RCA
Parts Distributor. Also ask him for the RCA
VCR Parts Cross Reference (Form 1F6627)
and VCR Tool Catalog (Form 1F6857).

HenDistributor and
Special Products Division

22 1F7-273
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RE6

( ) Yes, I want to subscr ibe to TIMEX
SINCLAIR USER at the special rate of $29.95
for 12 Issues delivered to my door . In addition I
understand I will receive the FREE software
casselle with my first issue.

800·543·3000
To order call TOLL FREE

Ask for Operator 243. In Canada call
(513) 729-4300 and ask for Operator 243.
These numbers are for orders only. Have
your VISA, or Mastercard card ready.

SUBSCRIBE NOW and take advantage
of our special of fer. Only $29.95 for 12
monthly issues post age paid . This
represents a $6.00 saving over regular
newstand prices. And remember, you
receive a FREE BONUS wit h every
subscription, a " Packrabbit" software
cassette ($15.00 reta il value).

Remember: the TS1000 was designed
precisely for you. Whatever your age and
experience in computers, TIMEX
SINCLAIR USER can help you use the '
power of your computer.

"Packrabbit"
Retail value

$15.00

) Money order. Or charge to

) Mastercard

Number

Mailto TIMEX SINCLAIR USER, 49 La Salle Avenue, . Buffalo, New York, 14214

Expiry

Address

Name

City State Zip _

) Check

) Visa

r--------------------------

A good reason to order now! Receive a
software program cassette of an ex­
citing, new arcade game! "Packrabbit"
is a regular $15.00 retail value. Free with
subscriptions for a limited time only.

FREE BONUS WITH YOUR
SUBSCRIPTION

TIMEX SINCLAIR 1000: the price and
technology breakthrough that finally
made computers affordable.
TIMEX SINCLAIR USER: the magazine
that helps you use the power of this
revolutionary computer.

The best add-on value
for your ZX81 or TIMEX

SINCLAIR computer
Now that you've got a TIMEX SINCLAIR
computer make sure you get the new
magazine that helps you to get the most
out of it ... TIMEX SINCLAIR USER! And
take advantage of our special bonus of a
free software cassette ($15.00 retail
value) with each subscription.
TIMEX SINCLAIR USER is published
monthly. It keeps you totally up-to-date.
It helps you make full use of the power
of your computer.

..... :r:i;' -'" . ." " '14 ,>£. ; . ' . ' . ~ ", ~.
-" ""': -~:;" " -;r:.- . ~:'i' .....;:'f}";'-:': """':''''''i-:::'; ;•.~.;,~ .!.: :j7issues,,:'~~'··.:,m .' I ~ . ifR·;:OS WoO-liars t '~ , iti IW'~"''': '-~ ,~ , ' .:o....';~ _.

. :. ':' . . ,. . . :.-~.-- , .,~ , Qr/y·$29.95' · · ':spectr~m -of 'user iriter~sts : ' . .... ~ - ' . "" ..' - '. .'
- Save $5.~5! Business applications. Home manage-

Plus receive ment. Games and family entertainment..ss: And TIMEX SINCLAIR USER does it in a
cassette! easy-to-understand style that's

authoritative yet friendly.
Each issue is packed with articles and
information that help owners make use
of the power of their computer. News
about software releases. Reviews. Hard­
ware developments. Reader question
and answer column. Eight pages of pro­
gram listings in every issue. New and
unique user applications. How to pro­
gram. Interviews. Special money saving
offers to readers.
In fact, all the latest ideas and informa­
tion to ensure that new owners and ex­
pert users never tire of their computer.

Signature _



ductance in each diode is small, but since
both diodes are identica l, the experiment will
just cance l that possible excuse out and be
totally honest. Incide ntally ,good photodiodes
are made by many first-c lass semiconductor
houses : There is Motorola's MRD500 or
Hewlett Packard 's HP4220.

If all that is a little too expensive for your
taste, there is a less comp rehensive way of
test ing the theory: Take a crystal-co ntrolled
10-MH z generato r (pure sinewave is re­
quired) and launch a standing wave on about
120 meters of transmission line by having first
an open line and then a shorted line. With a
very loosely coupled detector, count the num­
ber of minima (nulls). You should find two
nulls per wavelength . .

Since A = vlF, you can verify for yourself
whether v is smaller, equal to,or larger than s.
If the number of nulls along the 120-mete r
stretch is less than eight, v would have to be
larger than c. Good Luck!
P. H. VAN ANROOY
Zionsville; IN

MICROPROCESSORS
We enjoyed reading " How To Interface

Microprocessors," by Will iam Barden, Jr., in
the J an u a ry 19 8 3 iss ue of Radio­
Electronics. Microprocessors are, indeed,
taking over , and it's articles like that one that
are helping to make it possib le. However,
especially in today's fast-mov ing world of
the article is already slightly obsole te in what
it refers to as "state-of-the-art."

Specifically, Fig. 7 (two 7475 latches and
Fig 8 (four 7545 1 relay drivers with eight dis­
crete diodes) can all be replaced direc tly with
a single Sprag ue UC N- 4801 A BiMOS

latched driver. That single integrated circuit
also featu res improved output ratings (50
volts and 500 mAl .

Alternat ively, if even higher output ratings
are requ ired , the 7545 1 drivers and diodes
can be replaced with a single device from the
Ser ies ULN-2820A for ratings to 95 volts , or
with two devices from the Series UDN-2540B
for rating to 1.5 A.
F. RAYMOND DEWE Y
Worcestor, MA

COVER TESTER
I don 't know who was using the IC tester on

the cover of your January 1983 issue, but he
obvio usly doesn't know one end of an IC from
the other.
STEVE HATLE Y
Jonesboro, TN

Our cover photographer was using the Ie
Tester. And you 're right-he doesn 't.- Editor

HOME-STUDY COURSES
Readers of Radio-Electronics may be in­

terested in knowing about two new "study-at­
home " courses that are now available from
Oklahoma State University. They were de­
ve loped by Dr. Larry Jones, professor of
elect ronics-engineering technology, and are
designed for stude nts who have a basic un­
ders tanding of electronics. They go on to in­
troduce students to theories needed to un­
derstand and implement specific applications
using the tech nology. .

The courses , "Digital Electronics" and "An
Introduction to Linear Integrated Circuits" are
eac h offered for three hours of university
credit from the Oklahoma school. Admission

requir ements apply only to students who are
working towa rd an OSU degree .

Th ese " Iea rn -by-doing" co urses are
offered for year- round enrollment , and each
cons ists of 13-15 written assignme nts and
two proctored exams . Students may go from
enro llment to completion in their own home­
towns ; the materials are sent by insured, re­
turn mail when the course applicat ions are
received. The exams may be proctored by an
approved examiner in the enrollee 's loca le.
Assignments are comp leted on self-paced
schedu les and mailed to the Independent
and Correspondence Study Course at OSU
for evaluation by Dr. Jones.

The courses are designed around a sylla­
bus, the learner's guide to the cou rse in­
formation. Th ose guides serve much the
same purpose as a professor's classroom
lecture and are desig ned to supplement the
course textbook .

Of interest to career profess ionals may be
the special reduced-tuition rate available to
persons who need the information in the
courses , but do not want college credit. They
may submit the written assignments only and
omit the proctored exams; upon successful
completion of the course , students selecting
that option will be awarded a Certif icate of
Completion appropriate for framing.

For more information on eithe r of t he
courses, write Independent and Correspond ­
ence Study , 001 Classroom Building , OSU,
Stillwater , OK, 74078 - or call (405) 624­
6390 . Be sure to specify the course for which
information is wanted .
PHYLLIS J. LUEB KE
Assistant Director,
Oklahoma State University R-E

FIRST QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" :;~llfbbr~rt~taIOg -

ARIESZERO~
INSERTION .
FORCE "
SOCKETS -

cam actuated, true zer o
ins erti on - tin plat ed so lder
tail pins - capable of bei ng
plugged into dip socke ts.
includin g wire wrap .

Stock No. of
No . Pin . r-s 10 -49 so

1 10 55 24 4 .98 14 .35 53.9 0
11 0 5e ,. 5 .15 4.50 4.05
, , 0 57 •• 6 .8 1 5.95 5.35
" 0 58 .. 12 .02 10.50 9.45

.C·KOOLERS~ lrom Sloc k N o.Pl n '
UNI TRA CK· d,ulpi!lte No. In Ie Pri~.

e« . r 2 .....1It!$o'h. al ' rOITl 2 22 2 5 14 $ .2 9
~~'~·c;~~~~~6~~~fe 22 226 16 .2 9
Ju st puSh IC-Kool •• o n - 22 22 7 18 . 2 9
hee llS co ll.cll'd ' fo m l op 22228 20 .2 9
~ndbotto"'oI ICal\d

=~."..@~
.- ~.

WILD ROVER
To uch $w ,lch ca psule @Jt
Operat in g monon 1$ OOS" With ou t the t
use 0 1 a leve red ar m Extre me ly last on
and c u With low nOise Norma lly op en ­
rated 115 VAC. 1 6 amp -30 m unc hrn re­
sis tance - 615 eaows by .160 thIc k

$t ockNo. i -s 10&Up
1209 8 $ 1 .42 $ 1. 28

60 /40 ROSIN COR E SOLDER

IJSl ock l e n 9 t h W e ig h !

No D" l l • • u ;o l l
50015 .. 2 • "

S116
5001 6 " 2 "

, 239
50077 ..2 eo 6

,,.
50078 D32 J3 "

,,,
5001 ' DJ2 665 , 241
5OO6D 0 32 '" 6 451

TI WIRE ~#,;,
WRAP ~#
SOCKETS
Tin plat ed ;
phosph or bronze . .
contact - 3 wrap
Stock 100

N o . No Pins 1-99 -4 99 500
11 301 a '5.40 $.36 $.30
1 13 0 2 14 .59 .54 .4 5
11303 16 .64 .58 .48
1 13 04 18 .7 3 .6 6 .5 5
1 13 0 5 20 .99 .90 .7 5
11306 22 1 . 1 2 1.02 . 8 5
11307 2 4 1 .25 1 .14 .9 5
1 1308 28 1 .52 1.38 1.15
1 13 09 4 0 2 .05 1.86 1.55

TI LOW PROFI~E
SOCKETS ~
Tin plated
copper alloy
688 contact pins
with gas tight seal.
St ock 100­

N o . N o Pin s 1-24 25 ·99 999
11 201 8 $ .10 $ .09 S .08
1 12 0 2 14 . 14 . 13 .12
11203 16 .16 .15 .14
1 1204 18 .18 .17 .15
11205 20 .20 .18 . 16
11206 22 .22 .20 .18
11 207 24 .24 .22 .20
112 08 28 .28 . 26 .25
1 12 09 40 . 4 0 . 3 7 . 3 3

MODUTEC

~
Mln lclamp AC Volt -Amm eter
allow s Sing lIng one co nductor out of

~ many With out disa rrange men t
- . -: .----:. St o ck N o AC Ampe res Pr ic e

, r;::., .1-----'--5 9 9 .00 13 730 (}2S A S39 ' 0
~ sE..~~~ ';l''-::':--- 13 7 31 ~50A 3 9 50
~ 13732 ~100A 3950

~
ACCESSORY LINE SPLITTER

"0 allows fast readin gs of AC powe r co n-
~ sum ptron of plug to equipmen t With-

out separation of leads
Stock No 13727 $9. 9 5

l;
~ ~~:JyS+~~~E R
-=-=- :\.~or all type s o. f small. batte nes from

~, .35V to~~: No. 13733 $ 1 3 .95

VOLT+CATOR

~
automotive diagnosti c me te r plu gs

. ' :~~ ~~~~~i~~c:~~ ~~~;8~~ar~~~~at-
'. . Stock No. 13736 $15.95

~
AC VOLTAGE TESTER

~ plug s into any 11Ov service rece pt-
~ ac le to check line voltage over 50-

150 VA~oCk No. 1373 5 $14.95

~
VOM·MUL TITESTER
versatile vo rt-Ohm-wunarnrneter In

Ef\ ~ small package
"'-J . S tock No. 1 3 7 2 9 $ 13.9 5

We eeeeet VISA. Me .

TOLL 800-526-5960 ~.?c~g:~~:l;;'N,<\ g"ARGES-
Ot o S100 - $300FREE In NJ (201) 996·4093 ~:2:'s~~2:~,-J;'OO

MICRO-MIKE

nrc EXTRACTOR
One-pie ce, spring steel con­
struct ion.Will extract all LSI.MSI
and SSL devices with 8 to 24

pins. Stock No. $ 2 10
• 1331 3 •

Special of the Month!

Preci sion Pocket Mic ro , c op .
Features. ProfeSSIonal Quality
cones • always m foc us
• prec ise measur eme nts
(readlnOs to .00 1, acc urate to

These h'Oh·powered. l ClbI • Ide.1 size (under S"
peecsronmcroecooes are e speci al beveled opem"O
co ntain ed In f\J9li1ed. pock et e durab le aluminum case
Sized cases, Micro-M ike
provid es distort ion free Stock No. Po_r Pric e
mag nificat ion Without 5 10 58 10 X S~ . ~5

fOCUSing. Guarantee d for Iife l 5105~ 20 X ~ .~5

PIN FORMING T OOL ~ j;
puts IC's on their ~ .~ ,
tr ue row 10 row r===1 J /'"
spac ing. One side IS ... --'

fo r .3 0 0 centers, Flip tool over for device s
on .60 0 centers. Put device in too l and
squeeze. NEWl Stock No. 10200 514 .95
ONE TOOL DOES (ANTI-STATIC MODEL)
8 t hr u 40 PINS! Stock No. 110 59 512 .95

' 3 :l'9 ~ 14 PO '"
1319616 pon
13 19 7 18p ...
13 0'98 1O p-...
l J 199 ·11 p'"
13300 14 PO'"
1330 1 28 p' '''
13301 40 p ,n
1330 3 96 p,,.,

$1.82 per pack

CIRCLE 82 ON FREE IN FORMATION CARD

_.
Fi"ee1 in c h.d ..:! $3 9 .9 5
F,xeel l,.cl ..6ecI 31 .9 5
Fixeel ,,. c l.. d " 31 .IS
FixH i,. c l.. d..:! 31 .IS

OYP-4 SI!. t s
OVP-4 5t .t S
OVP-" 5IU .S
OVP-" 51 .IS

.... . ... ... . . . . 25

SOC KET WRAP 10
DIP 1oQC ~"1 ~' l f''' pI,,", loC pa ...t" I ~

...,lhnumberedh olp".,. pon IOCii
IIQt\1. Sl ,ponIOKIC ktolbo"! Off' '' '' t'
.. . . 00<...0 to odt'"loIV 1>"" AI$O
_ ,t..Of\lhfom 'Ot Ioc." on IC p.i fT
n",,,,boPr func l<Ol\t'l t 5 ,,.,p l,.,.. ...
,,,,.1,.111 .lIl' ......II. Pponq " a ub/..
sh oo hnq , nd ''' p.II"

Drawer Q Milford
CO. NJ 08848·9990

1",1 ",,,1'\ D IP IC .. d ·oKIO'\ " ...,
~f'rt"'\IOoll:(O"I' ''''Od.ll I''o1lIIC~
I,om U 10 40 pon~ 1001\ II'\,)!

C';jO%"\~~~I:;~,~~~~.~~~
"'<lIUQ~ ~;~NO 537.74

hi i l' IC INSERTION/
,,_ .. EXTRACTION KIT

~
ELPAC POW ER SUPPLI ES - DC/ DC CONVERTE RS

EEJ s~~~:~~. E;::CVI~I~:~. S~::~~ c~u,:::tt °li~lI~:~n$
300 MW Type (V OC) (VOC ) (MA) In Inche s

~-- ~ 13 8 2 5 C B3 8 0 1 3 .C>-7 .0 12 ±O .6 0- 2 5 .04S l(.5 1:r.3. 0 5 S 7 .9 5

'-- _ "- ~ ;:;i ~ :~:~~ ; :~~ :~ -~~~~'.~ ~~~ :::::~ ~ : ;:~~ ;::~
138 28 CB38 123.0-1 .0 - 15± O.1 0-20 .4 8)(.5 1:113. 0 5 7 .9 5
13 8 2g CB38 04 3 .().7 .0 28 :t0 .1 0. 10 ." S• .51x3.0 S 1 .9 S

Stock No 13801 13830 C8 3S1 .. 3 .0-1 .0 - 28± O.1 0- 10 ."S• .51x 3 .0 5 1 .9 5

- "Floppy Disc" _ 1 .S WTY PE:
Power Supply For~- 13831 CLJ801 " .0. 1 .0 1 2 ±O .& 1 25 .1S5 1x 1. 211 1. 11 S2" .9 S
Winch este r Drives ~ 1383 2 CL3S 11 4 .0-1 .0 - 12:0. & 125 .&Sh 1. 2 11 1 .71 24 .9 5

$109 po ~ ~:~~ g~~~ ::~~ :~ -~ ~:g.': ~: ::~~ : ~ :~: ~ : ~~ ~:::~
13 801 -1 Data Sheet ~ ~:~~ g~~~ ::~~ : ~ _~::~:: ~~ ::~ ~ : ~ :~: ~ : ~ ~ ~:::~
for 13801 25 1382 !H DAT A S HEET FOR DC / DC CO NVERTE RS 2 5
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The world famous Super
ase. Complete with 48 of the most popular

and professional problem-solving tools. From
screwdrivers and nutdrlvers to pliers, wrenches,

crimping tools and more. A super variety and super value. All
unconditionally warranted from Vaco, of course. The Super Case

and all the other fine Vaco tools can be seen in our new 1983
catalog. It's free, just write. Say you want to take a good look at VACO.

Vaco Products Company, 1510 Skokie Blvd.,
Northbrook, IL 60062 U.S.A.
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EQUIPMEN REPORTS

Realistic Wide Range
Stereo Frequency

Equalizer

CIRCLE 103 ON FREE INFORMATION CARD

IN THE EA RLY DA YS OF ST EREO, FE W PEO­

ple took time to worry about custom­
tailoring the sound of their sound systems
or enhancing recordin gs made with those
systems. For most , it was simply a matter

Realistic Stereo Equalizer

OVERALL I 1 1 1 1 1 I
PRICE

EASE 1 I
OFUSE

INSTRUCTION 1 I
MANUAL

PRIC:';VALUE

11121314151617 8 9 10

~~0~\

1 • of installing a system and hoping for rea­
sonable sound reproduction . Actually,
there wasn' t really any cho ice, because
equipment for fine-tuning frequency re­
sponse was not readi ly avai lable. But

times changed, tastes grew more sophisti­
cated , stereo equipment improved, and
people wanted better perform ance. Also,
there wa s a gro wing awareness that
everything in the listening area had an
influence on the qualit y of the sound that
could be ob tained . Rugs, fu rn iture,
walls, ceiling height , and speaker place­
ment all had their effects---o ften detri­
mental. To overcome those obstacles,
something was needed .

What was needed was not a new de­
vice . Rather, it was one that had been
around for years in the professional audio
indu stry-the equalizer , a device for
boosting or cutting frequenc y response at
a number of points in the audio spectrum
to obtain the best response under a given
set of condition s. The equalizer was , and
still is, one of the most importan t signal -

FROM THE LEADERS IN DISCOUNT TEST EQUIPMENT

THE NEW WBA PHONE CENTER
HUNDREDS OF PHONE SYSTEMS AT DISCOUNT PRICES

PANASONIC

KX·T222Q

Louisiana Only Toll Free
800 462·9520

KX·T3830 CORDLESS 1""-~
WITH INTERCOM \i

V
""I ,.--:. .

All Featu res Of KJ(-T3820 $180 00\'\: I- ./h-
Plus 3-Way Intercom · • \' ~
Call Holding. Mute Switch \ /. .

WM. B. ALLEN SUPPLY
1601 Basin Street, New Orleans, LA 70116

800 535-9593

LINEAR TELEPHONE
TOUCH CALL KEYSET

FLlp·PHONE n
TElEPHONE

$32 20 One Piece Sty le Flip s
• Open When Lifted. Uni -

versa l Dialing Keyse t Provides Pushbutton Operati on •
Auto Redial· Mut e . 3 Positi on Ring Tone Select. 14'
Modu lar Cord

LINEAR TELEPHONE KX·T3820 CORDLESS rF'~::.,; :
UNIVERSAL DIALING KEYSET L "

$46 00
Uniqu e Li near Keys et Arrangement • 700' Cordless Range • Auto Redial • I: ..~~.

• UDK Provid es Pushbutton Oper ati on Auto Dial Lock Swit ch· 2-Band Frequen- $141.25 I' - v ,

On Most Private Lin es· Aut o Red ial· cy and Tone/ Pulse Selector . Built-In Re-
Call Hold » 3 Positi on Electronic Tone CALL TOLL FREE charger· 2-Way Paging· StandbY(Talk . \ -
Ringer· FUlly Mod ular FOR MORE Pause· Base And Handset LED Indi cators \ .

INTRODUCTORY
PHONE PRICES AND
THIS MONTH'S

TEST EOUIPMENT
SPECIALS

SAVE ON
PRIVECODE

TELEPHONE ACCESS TELEPHONE/AUTODIALER
CONTROL TERMINALS Comb ination Phone ( ~- . ~, ;

And 16 Number Auto $102.50 d't, -:
Dialer· 2-Speed Dialing · Monitor Speaker · Comb ine IS:::::V . ;
2 Or More Stations Up To 15Stations . On-Or-Off -Hoo k '
Dialing • Volume Control • Battery Backup For
Memo ry

$ 3 00
Lin ear Keyset • Tou ch

5. Calli ng Keys et Allows
Fast And Easy Dialin g. Call Ho ld « Ful ­
ly Mod ular

Over 70,000 Electronic Items
Same Day Shipment

(J)
o
Z
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A P PRODUCTSINCORPORATED' 9450 Pineneedle Drive. P.O. Box 540' Mentor, Ohio44060· [216) 354-2101· TWX: 810-425-2250
In Europe. contact A P PRODUCTS GmbH.Saeumlesweg 21 • 0 -7031 WeiI 1 • W est Germany

Fo r the name of your nearest distributor call Toll F ree 800·321 ·9668. (In Ohio call collect 216-354-2101.)
.. .. . . ...



Address _

Name _

City State Zip _

Ship to:

Setting up the unit
In a typical home system, an equalizer

is placed in the tape loop of the amplifier.
Then , the equalizer can be used to process
the signal from the amplifier that will be
recorded or listened to. That amplified
signal can be from any source- a phono
cartridge , a tuner, or even a tape deck .
Let' s see how that' s done.

The various ways that the equalizer can
be used depends upon the settings of the
BYPASS, T APE Ma N (tape monitor), and
EQ REC (equalization record) buttons on
the unit. For instance , dependin g on how
you set the EQ REC button , you can use the
device to equalize the signals fed to your
amplifier while leaving the signal to your
tape deck untouched , or you can equalize
both the signals to be amplified and re­
corded.

Using the TA PE Ma N button , you can
equalize program material that is being
played back on your deck . If you press
both the EQ REC and TAPE MON buttons,
you will then be able to hear the equalized
sig na ls tha t are be ing recorded. Of
course, if you have a three-head deck ,
you will be able to listen to the actual
recorded equalized signals . In those ways
you can compensate for problems with
the source material (such as hiss and
scratches on old records) as you make the
recording.

When the BYP ASS button is pressed in,
it (as you might expect) disconnects the
equalizer from the system. You cannot
equalize any signals in that mode , but the
TAP E MON switch will still function and
allow you to listen to your tape deck.

Other controls
Overall, the 4 '/2 by 16'/2 by 10 '/4-inch

unit is cleanly designed and will blend in
well with any compon ent stereo system.
The front panel includes (aside from the

wanted "muddy" sound. The equalizer
can be adjusted to compensate only for
the loss of the lower bass while leaving
the response in the middle-bass range un­
touched .

The equalizer can be used not only to
compensate for the acoustics of the listen­
ing area, but can also enhance and im­
prove recordings you make. It can get rid
of high-frequency distortion, while add­
ing the bass needed in some instances.
For example , you may have had the expe­
rience of making a cassette tape that
sounded good on your home system, but
that sounded awful when you listened to it
on another one, such as a casse tte player
in an automobile. With an equalizer, you
can compensate for the car' s acoustics
when you make the tape.

You can also compensate for the quali­
ty of the source material that you are
recording-an old scratchy record for ex­
ample . By decreasing the high-frequency
response you can stop much of the hiss
and scratches from showing up on the
recording.

RE683
360116

-----

Understanding Series TM :

For eve ryon e from n ovi ce to
ex pert. Easy-to-un derstan d, fu lly
illust rated and idea l fo r self­
paced learning. Twelve t itles,

n ow on ly $6.95 each. ~
Check you r choice on J
the coupon.

controls (ten per channel) on the front
panel. They are used to vary the frequen­
cy response at 31 , 62, 125 , 250 , 500 ,
1000, 2000, 4000, 8000, and 16,000 Hz.
You may wonder why you would need an
equalizer when you already have bass and
treble controls on your stereo amplifier.
Well, those controls can have too much of
an effect. Say , for exa mple, that you
move your speakers from a shelf to a
stand on the floor. As a result, you may
find that the bass response below 100 Hz
drops. If you were to turn up the bass
control on your amplifier, you would not
only increase the response below 100 Hz,
but you might increase the response up to
several hundred Hz, resulting in an un-

T EXAS
INSTRUMENTS

C reat ing useful products
an d se rv ices for yo u .

Prices subjectto change
without notice.

© 1983 TI

o Understanding Electronic Security Systems­
LCB7201

o Understanding Electronic Control of Energy
Systems- LCB6642

o Understanding Electronic Control of Automation
Systems-LCB6641 (MAY 83)

o Understanding Telephone Electronics - LCB7141
(DEC 82)

o Understanding Automotive Electronics - LCB5771
o Understanding Solid·State Electronics- LCB3361
o Understanding DigitalElectronics- LCB3311
o Understanding Microprocessors - LCB4023
o Understanding Communications Systems - LCB4521
o Understanding Computer Science - LCB5471o Understanding Optronics - LCB5472
o Understanding Calculator Math - LCB3321

Enclose check or money orderwith sales tax (except AK, DE , NH , OR). Foreign orders must be in U.S. dollars andinclude
shippingcharges. No phone orders , please .

Order Audio Course with Text- Save $24.95
o DCTexlI Audio Combination $29.95
o ACText/Audio Combination $29.95
Text $19.95
o DC·LCW8161
o AC·LCW81 68
Audio Course $34.95
o DC·LCB5922
o AC·LCB6651

Basic Electricity Series:
Fro m sim p le concepts to com­
p lex c irc u it s. Two h ardback texts
(DC 924 pages, AC 560 pages)
co mplemented by a correspond­
ing aud io course . B u y the au d io
course w ith the bo ok an d save
$24.95. See cou pon fo r details.

f------ ------
Send orders to: Texas Instruments

P.O. Box 3640, MIS 54
Dallas, TX 75285

Books from
Texas Instruments

For a basic understanding
of today's technology

processin g devices used in the pro­
fessiona l recording studio. At firs t ,
equalizers were expensive affairs , but
quality equalizers for the home became
available at modest prices, and they were
then readily adopted by owners of stereo
equipment.

One example of a high quality, low
priced equalizer is the $ 159.95 Realistic
ten-band Wide Range Stereo Frequency
Equalizer (catalog number 3 1-2000) dis­
tributed by Radio Shack (One Tandy Cen­
ter, Ft. Worth , TX 76102). It is gives you
control over the frequency response of
your stereo system in ten frequency bands
per channel.

There are twent y freq uenc y slide-
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ADVANCE ELECTRONICS IS PROUD TO
INTRODUCE THE A.W. SPERRY

INSTRUMENTS LINE OF TEST EQUIPMENT.
15 MHz DUAL TRACE PORTABLE

W/INTERNAL BATTERY PAK
20 MHz DUAL TRACE W/BUILT-IN

COMPONENT CHECKER

CALL FOR
OUR

SPECIAL
INTRODUCTORY

PRICES

MODEL
620C

SPECIFICATIONS
Vertical System CH. A and CH. B- Deflection Factor, 5mV/div­
20v/div, (±3%) 12 steps. Frequency Response, DC-20MHz
(-3dB) • Risetime, 17nsor less. Maximum Input Voltage, 300
V (DC + AC peak) • Input Impedance, 1Mf1 ± 5%, 20pF ±3pF .
Invert, CH-B only. Operating Modes, CH.-A, CH.-B, DUAL,
ADD, X - Y • Internal Horizontal System (Sweep Operation)­
Time Base, 0.2/Ls/div-0.5s/div (±3%) 20 steps. Magnification,
5x • Trigger System - Sources, INT, CH-B LINE, EXT. Modes,
Norm, Auto • Coupling, AC, HF rej, TV • Slope + or - •
Sensitivity, INT: 1div or better, EXT:1V pop or better.

FEATURES

• Component checker for locating defective
components in or out of de-energized circuits.•
6" high brightness, internal graticule CRT. TV
(Video) sync filter. Z axis (intensity modulation)
• High sensitivity X-Y mode. Front panel trace
rotator. Low power consumption. 3PCB modu­
lar construction. Comes with 2 year warranty

THE SMALL PORTABLE
WITH 81G FEATURES

MODEL
315P

FEATURES
• AC/DC powered. 2mV/Vertical sensitivity. TV
(Video) sync filter. 31f4" internal graticule, high
brightness CRT. X-Y display mode. Add/Sub
mode with ch.2 invert. Automatic and triggered
time base. Trace rotation adjustable from front
panel • Internal rechargeable pak included •
Lightweight ·12.1 Ibs with battery • Small size
(4.4" x8.8" ·x11.7")

SPECIFICATIONS
Vertical System CH. A and CH. B· Deflection Factor, 2mv/div ­
10v/div, 12steps. Frequency Response, DC -15 MHz (-3 dB) •
Risetime, 24 ns • Maximum Input Voltage, 300 V (DC + AC
peak) .Input Impedance, 1Mf1 ± 5%, 20pF ± 3pF • Display
Modes, CH-A, CH-B, DUAL, ADD, CHOP. Internal Horizontal
System (Sweep Operation) • Deflection Factor, 0.5/Ls/div. ­
0.5s/div (±5%), 19steps. Magnification, 5x all ranges. Trigger
System - Sources, INT, CH-A, CH-B, EXT • Modes, AUTO,
NORMAL. Sensitivity, INT: 1 Div or more, EXT: 1V pop • Cou­
pling, DC, TV SYNC.

A.W. SPERRY INSTRUMENTS INC.
FEATURES A FULL 2 YEAR PARTS AND LABOR WARRANTY ON OSCILLOSCOPES.

AWS DIGITAL MULTIMETERS
Models EZ-6100, 6110, 6200 & 6220

• Autoranging on volts and ohms
• Self-contained 10 Amp AC/DC ranges (EZ-6110

& 6220)
• Low power ohm ranges-applied voltage ~ 0.3V.
• .Continuity buzzer (EZ6100 & 6110), 5 settings
• Range hold (EZ6100 & 6110)
• Large 3Y2 digit LCD display
• 300 hours continuous operation

FIVE-YEAR WARRANTY

THE TEST EQUIPMENT SPECIALISTS• lOLL FREE 1100474
i .V1S4 J 800-223-
26 WEST 46th STREET, NEW YORK, N.Y. 10036 • 212-730-7030

ADVA
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twent y boos t/cut con trols and BYP ASS , EQ

REC , and T AP E MON buttons) a power
switch and an LED power-on indica tor,
two. ZE RO -GA IN co ntrols and their LED
indicators .

The ZERO-GAIN controls are used be­
cause after equaliza tion , the outpu t signal
level s may be higher or lower than the
original input to the equalizer. The ZE RO ­

GA IN controls must be used to restore the
level of the origina l signals . The two large
knobs are located on the front right of the
panel and above each knob are three
LED' s . Th ose LED ' s serve as indica tors
for the correc t levels- whether the level
is too high , too low, or "zero ." Using
those indicators en sures that the amp lifier
and/or speakers will not be drive n into
distortion.

Now that we know what is on the
brushed-aluminum front panel , let' s take
a look at what's contained on the flat­
black rear panel. That panel houses the
unit' s inpu t and output connectors . An
unswitched , AC con veni ence outlet is
also included .

The intermodul ation distortion of the
equa lizer is specified as 0.02 percent at
0 .775 volts, while harmonic dis tortion is
the same from 20 to 20 ,000 Hz. Hum and
noise are 80 dB down at 0 .775 volts ,
while the dynam ic range permi ts signal
levels up to 10 volts rms . Benc h testing
confirmed that those figures were accu­
rate to within 5 percen t.

Overa ll, the Rea listic Wide Range Fre­
quency Equalizer was easy to use , but
required a great deal of exper imentation
to get the most out of it. The instruction
manual gives a few poi nters to help make
understanding the contro l settings eas ier.
It includes a chart showing the appro x­
imate freque ncy range s for some musical
instrumen ts and for mal e and female
voices . Gra nted , eac h audio enthusiast' s
tastes are different, as is eac h listeni ng
area, but the ow ner's manu al had few
actua l user-hints about initi al settings .
However , the manu al was very strong on
theory of opera tion, per haps under the
assumption that it wo uld aid the begin­
ning user. Th e setup pictorials were clear
and straightforward.

Once the fami liarization process was
ove r, the equa lizer became a welcome
addition to my audio sys te m . Sou nd
repro duction from reco rds and tapes be­
came much more realistic and lifelike ,
with basses enhanced and the top ranges
sharper and clearer. Th e same was true of
recordings I made .

In co nc lus io n , the Real ist ic Wid e
Range Frequency Equalizer is a goo d
buy. Its performance is goo d and it will
make a we lcome addition to anyo ne's
system. Although the novice user may be
a bit confused by some shortcomings of
the docu mentatio n, that confusion should
be short-lived and easi ly overco me with a
bit of experimentation. R-E

AS HA S B EE N APPAR ENT TO A N YO N E

watching microcomputers over the last .
year or so, they are getting sma ller. Not
that micro s were eve r that large, but they
have now come down from tabletop size
to pocket size. And, in the category just

SATELLITE TELEVISION SYSTEMS

VARIETY IS THE NORM , NOT THE EXCEPTION.
Placed over the equator, by the U.S . and Canada,
a r e 12 satellites carrying over 80 channels of TV
programing. First run and classic movies, sports,
specials, childrens shows and night club acts .
Super stations from New York, Atlanta and
Chicago. Adult films. Network broadcasts from
ABC. CBS, NBC and PBS. Channels dedicated to
heal th , medicine, science, religion, news, weather,
f in a ncial information a n d live coverage of
congr es s . Even video music in STEREO. There are
ch annels dedicated t o Pop/Rock and Country
music . Yours with the push of a button and the
twist of a knob on your TRITON satellite system.

perfectly clear. we have a technical staff standing
by on our TOLL FREE line to answer any questions
that you may have. What a great f eeli n g ! !!
Watching satellite TVfrom a system YOU installed .

.THE TIME TO ACT IS NOW. TRITON has all
systems IN STOCK for immediate delivery. Shipping
is done by motor freight and UPS. depending on size
and weight. Our shipping staff is alert and efficient,
assuring you quick,complete shipments at the lowest
possible cost. Many systems can be shipped toyou for
less than $100.00

TO ORDER your TRITON satelli te system, just
phone. To make purchasing quick a nd simple we
will accept MASTERCARD and VISA on all systems
and accessories. Sorry, no charge ca rds on dealer
sales. All systems and components carry a full one
year warranty. In NEW YORK

212 345-8000

Outside NY
800 221-6535

DEALERSHIPS ARE WELCOME. We at TRITON
would be pleased to discuss de alership opportunities
wi th the established satellite dealer as well as
those who a r e thinking about sell ing satellite
equipment. National a dver t is in g , fast product
delivery, lead generation and technical suport are
only a few reasons to choose TRITON a s your
sa t ell i t e equipment distributor.

TRITON MARKETING Corp.
679 REMSEN AVENUE
BROOKLYN, N Y 11236
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INSTALLATION IS SIMPLE. Most people who
purchase our systems do their own installations.
You need no special tools or ski lls . Instructions,
aiming coordinates and alignment instruments
are provided with each system shipped. Just in
ca se there is any part of the procedure not

ANTENNAS AS SMALL AS SIX FEET in dia met er
wi ll deliver a picture t h a t is quite watchable in
most of the U.S. Some a r eas do require larger
antennas t o view all channels. TRITON carries
complete systems to suit your individual need.
Sy stems are available for ground or roof
mounting with antennas constructed of aluminum,
fiberglass or plastic. Optional equipment includes
programable antenna positioners, wireless remote
control a nd stereo.Prices start as low as $1395 .00
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LOWCOST DM-8 CAPACITANCE
METERMODULE

ALL NEW LOW COST LOW OHM
METER MO DU LE

Model
DM-B
Stock No.
15-000B

Connect this high quality low cost
Capacitance Meter Module, DM-B to
your digital Volt Meter and turn it into
a Digital Capacitance Meter - the
Low Cost Way!

Completely
assembled
and tested!
Ready to usel

Measuresresistancefrom10 milhOhms
to 20 Ohms. Now youcanmeasurere­
sistance down to 10 milliOhmswith this
lowcost,easy touseDVM Module. Check
coil resistance, transformers, relays,
chokes,printedcircuitboardcopperpaths
andgrooM cables.Special zero balance
control nullsout Input cableresistanceto
ensureaccurate readings. Your DVM has
to be set to 2Vrange riJring operation.

S PEC IFIC ATIONS

- 2V output $69 99- Accuracy better than 5%=~~~: d~ I~~~:ti~~n~~n\~~lllOn) lrom1 pF 10 20,000uF •

- In one easy to use, self-contained package.
- Battery powered. with "push to read" battery saver

circuit (9V batteries not included).
- Size- 6.25" x 3.75" x 2" - READY TO USE-
- IncludesModel 336 Test Clips

Completely assembled andtested! Ready
touse!Model OM·I 0Stock No. 15-0010.

SPECIFICATIO NS
- Hesistance range10 milliOhms to 20 Ohms
- Zero Calibration control
- Battery powered (push 10 readbatterysaver CIr-

cuit). ReqUires a 9 Volt battery (nol Included).
- Size 6.25" x 3.75" x 2"
- IncludesModel 336 Test Clips

(inputcables not included or available)

LOW COST FREQUENCY METER
MODULE DM-ll "5Hz to 100MHz"

NEW 8 CHANNEL SCOPE
MULTIPLEXER

SPECI FtCATIONS
- Frequency Range 5Hz to 100MHz
- Inputimpedance 1 MegOhm
- InputSensitivity: 100Hz BOMV

100Hz 60MHz 30MV
60MHz 70MV

- Size6.25" x 3.75" x 2"
- External9VDCpower supply Included
- BNC input cable accessory Model PSA·2

Stock No: 110027 add 512.95

Measurefrequenciesfrom 5Hzto100MHz
on your digital Voltmeter with a resolu­
tion of 3Y2 digits - easy to use ­
perfect for fieldservice- lab testing ­
home hobbyist! Connect the OM-11 to
your DVM, set the DVM 10 the 2VOC
range, connect asignal to the OM-11 via
a BNC cable (notincluded) and measure
the frequency ofanysoerce,Hi, lo Range
lEOs ensure fast accurateread ings.
Completelyassembledandtested!Ready
touse!Model Om-11StockNo. 15-0011.

$69.00
- READYTO USE -

Convert your singlechannel scope into a
4 or 8 channel instrument. just connect
theDM·12, 8 channel scopemultiplexer
to your scope, clip the 8 input probes to
the signals you want to view. Simple,
easy, fast - canhandle logic level TIL
signals fromDCto3MHz. Featuressepa­
ratespacing and traceamplitude controls
and selectable sampling rate - all to
ensure easy clearscopedisplay.

BNC output cable accessory Model PSA-2
Stock No. 11-0027 add 512.95 SPECIFICAT IO NS

- 8 TIL compatibleinput channels(1 TIL load per
channel) candrive50 Ohm scope cable.

- Maximum lull screen amplitude 1.6 Volts
adjustable.

- Trace amplitudeandspacing controls,
- 4 or 8 channelselector SWI tch.
- 8 color coded input cable, 24" 1009 With

insulatedalligator clips.
- Externa l 9 VDC powersupply Included
- SIZe 6.25" x 3.75" x 2"

o MASTER CARD 0 VISA 0 AMERICAN EXPRESS

CREDITCARD NO.: _

EXPIRATION DATE: _

BANK NO.: _

MASTERCARD: 4 numbers above your name

ORDER S ADD
510. - 525. 5315
525 01- 550 S465
S5001- 5100 S645
5100.ot - 5200 S700
OVER - S200 01 S850
AIRFREIGHTCALL FOR CHARGES

STOCK MODE L CAT. UNIT TOTAL
OTY. NUMBER NUMBER PAGE S PRICE , S PRICE ,

TOTAL

FOREIGN ORDE RS, Please add 25% 01 CO.O CHARGES
TOTAL ORDER. Pay via credit card. U.S.
money orderor checkdrawn on U.S. bank IN CT ADO SALES TAX (7'h%)only. Prices,specificationsandconditionsof
salearesubject to change without notice. SHIPPING s HANDLING

SH IPPING & HANDLING
TOTAL AMOUNT

Zip _City State _

Tel. No.: -'..(__'--- _

Name/Company _

COM BINATION SPECIALS
DM-BCapMeter Module, DM-10 LowOhm Meter Module, DM-11Frequency Meter
Module, DM-12 Scope Multiplexer:

Any 2 torSI14.99 3 'or SI74.99 All 4 'or only S239.99

Address _

lIiJiiiilI..eclroniiffi
44 Kendall Street
P.O. Box 1833
New Haven, Connecticut 06508
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ove r "pocket size" there are several
entries-mos t pro minent amo ng them be­
ing the Timex/Sinclair 1000. In that same
size category is another computer that we
recently had the pleasure of examining,
the Micro -Professor 11 from Multitech
Elec tron ics . Inc . (195 W . EI Camino
Real , Sunnyvale. CA 94086) .

The Micro -Professor 11 is slig htly lar­
ger tha n the Timex/Sinclair computer,
measu rin g about 7 x io x I-inches .
Inside that sma ll package, though, lives a
very powerful sys tem. You see, Multi­
tech ' s Micro-Professor 11 thinks it's an
App le .

It would be hard to call the com puter an
"Apple look-ali ke " because of its small
size, but, if you disregard that , you might
very well th ink, on the basis of perfor­
mance , that that's wha t you had in your
hands.

Physical characteristics
There ' s an awful lot packed into the

Micro -Professor ll 's 70-cub ic-inch beige
plastic case. In addition to a full 64K of
RAM , 56K of which is ava ilab le to the
user (the rest is reserved for disp lay mem­
ory and for system use), the com puter
also boasts 16K of ROM . Three-quart ers
of that , or 12K , is dedicated to a BASIC
interpreter (more abo ut that later). The
microprocessor used is a 6502. That is, of
course , the same type found in the Apple
computers.

The keyboard is. as you might ex pec t
in a device th is size , sma ller than stan­
dard , but the fac t that it has button-type
keys, rather than a membrane keyboard
like the Timex/Si nclair , makes it fairly
easy to use . Mos t of the keys are in the
familia r locati on s and it' s poss ible to
touch-type to a certain ex tent , although
word processing is pretty much out of the
ques tion . (M ultitech indicates that a full­
size keyboa rd is avai lable as an option for
$39.00.)

Also included in the case is a small
speaker-the Micro-Professor II has
sound-ge nerati ng capabi lit ies-a slot for
ROM cartridges containing a variety of
software, two co nnectors for peripherals ,
and, on the rear, four jacks.

Two of the jacks are for connections to
a cassette recorde r , and the two remaining
ones are for video output. Color video.
One jack prov ides compos ite video for
direc t con nection to a mon itor , while the
other makes ava ilab le an RF sig nal on TV
Channel 13. Whi le we are used to mod­
ulators that output on Channel 2 or 3 , the
Channel 13 choice is not a bad one-it is
high eno ugh in freq uency so that much of
the RF inteference generated by the com­
puter (and all com puters generate RF to
some extent) is attenua ted, and view ing
the computer ' s displ ay on a TV rece iver is
esse n tia lly in t e r f e r e nc e- f r e e . A
screwdriver-adjustable fine -tuning capa­
citor can be reac hed fro m the bottom of

the case, although we found no reaso n to
have to use it.

In add ition to being ab le to reproduce
sounds through its built-in speaker, the
computer mod ulates its RF sig nal with
audio, so that you can listen through the
speaker of the TV set being used as a
disp lay unit.

The Micro-Professor II u se s a
switching-type power supp ly in a sepa­
rate case that also conta ins the ON/OFF

swi tch. The supply run s a bit warm to the
touch, but seems reliable and gave no
prob lems during the time we used the
computer.

The computer comes with a cable to
con nec t it to a TV set or monitor , as well
as with a game-type antenna swi tch. All
you have to add are the cab les for the
cassette recorder.

The co mputer offe rs several tape mod­
es . Not only will it read and record tapes
in its ow n format, but it can also read and
write tapes in Apple format. From what
we 've see n, both modes work well. It
may take a littl e adjustment to find the
correct playback volume- leve l, but that
setting is not ove rly cr itica l (especia lly
whe n compared to other computers of this
type) . There should shortly be ava ilable a
51,14-inch floppy-di sk drive ca pable of
readin g and writing App le-format disks .
A printer and add-ons like joysticks and
a speec h synt hesizer are also on the way.

continued 0 11 page 39

Sylvania ECG
Replacement
Semiconductors
and Components
Full line in stock.
The best quality
semiconductor.

VERY POPULAR

80 MFD x 450 Volts ... •99
100 MFD x 450 Volts ...1.09

REMEMBER!
Sylvania

Tubes
70% + 10%

OFF
LIST

2 SC1172B
51 g9

SYLVANIA Triplers
ECG·500A ECG·523 ECG·526A
212-139 212·141 212·141·02
212·139·01 212·141·01 212·141·03
212-139-02 212·141·04

51295 ea. 51500 ea. 51699 ea.

(]lJiJ(]UUUJ(](]: The Source for Quality at Low Cost

RG.59/U 75 OH M Bare copper • 0 F·59 Connector
d withSeparate Ferrule

Co-Axial Cable can uctor 10¢/100 lot · 7¢/1 000 lot

C B"d d Braided bare \ ~ Matching Transformeropper rat e copper Sh~e ld ~ 75.300 Ohm
Shield _""";;=?iI=o MT·1 59¢ ea. $44/100 29¢/1000 lot
WhiteorBlack I ~
5 I Foam polyethylene .- 2 Way- 75 Ohm Coupler
4450 1000 ft. dielectric MT·2 $1'9ea. 59¢/1 00 lot

G.E.OM·300

~
REPLACEMENT RODS

Send Purchase Order, Check or Money Order

or Call Toll Free 800-223-0826
in NY STATE (212)865·5580

All ORDERSSHIPPED UPs/COD F.O.B., N.Y.C.

MASTER CARD' VISA 11=

SILICONRECTIFIER 2.5Amp/1000PIV CHEATER CORDS
100/5985 SL.100 - Polarized CClip
____ _________1 Price: 3ge24620
GLOBAR DISC· 120OhmsC~ J't...~ 4Section LAR·4 sse 51 49
107191 RCA 99';~ ~UP 5SeclionLAR·5 ese

Standard CClip 6 Section LAR·6 99C PANASONIC OM·500
Price: ase 24623 7SectionLAR·7 99C ~E=------
~~ 10 lot 69¢ ea. 5 g
~~ may notbe assorted 15

IJJIJt]IIJUUQJl!JIIJ
ELECTRONICS
770 Amsterdam Ave., New York, NY 10025

~ Write for Free 100 Page Catalog ...

SOLDER (60/40 Rosin Core)11 1 lb...062dia.
(regular size)

. $799 SOL·1

SOLDER WICK 99'~ 10ASSORTEDCIRCUITBREAKERS ~
Solder RemovalSW·5 ..~ 10/$799 Good Assortment : "'''00.::.
... Wide(Thick Type~ 5 feet ~,. CB·1 0
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Now there's
a new breed of
Beckman hand-held
DMMs tough
enough to withstand
accidental drops,
input overloads
and destructive environments.

The new HD100 and HD110
DMMs are drop -proof, packed
with overload protection and sealed
against contamination. You won't
find more rugged meters than the
Beckman HDs. Inside or out.

Drop Proof
Constructed of double-thick

thermoplastics, the HD100 series
DMMs resist damage even after
repeated falls. All components are
heavy-duty and shock mounted.

Contamination Proof
The HD series meters are

designed to keep work ing even
around dirt , heavy grime, water
and oil. The special o-ring seals,
ultrasonically-welded display
window and sealed input jacks pro ­
tect the internal electronics of the
HD meters.The oops-proof meters
are sealed so tightly, they even
float in water.

Accidental Overload
Protection

All DC voltage input s are
protected up to 1500 Vdc or 1000
Vrms. Current ranges are pro ­
tected to 2A/600V with resistance
ranges protected to 600 Vde.Tran ­
sient protection extends up to 6KV
for 10 microseconds .

More Meter for
Your Money

For starters you can get 2000
hours of cont inuous us e from a

CIRCLE 78 ON FREE INFORMATION CARD

common 9V transis­
tor battery. You can
run in-circuitdiode
tests and check con­
tinuity. You even get

a one year warranty.
The 0.25% basic de volt accu­

racy HD meters serve you with 7 .
functions and 27 ranges. The HD
110 also gives you 10 AMPS ac and
de, With one simple turn of the
single selector switch, you can go
directly to the function and range
you need. There's less chance of
error.

Also available is the electrical
service kit. It includes the meter
of your choice, a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently.

Feature for feature you can't
find a more dependable meter
with prices starting at just $169
ruS. only).

To locate your nearest distrib­
utor, write Beckman Instruments,
Inc., Instrumentation Products,
2500 Harbor Blvd., Fullerton, CA
92634 or call (714) 993-8803.

BECKMAN



Learning
electronics
• ••IS no piCnIC.

-- -

At anylevel it
takesworkand
a few sacrifices.
ButwitheIE,

~ it'sworth it.
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Address Apt. _

State Zip _

City _

RE-62

Pattern shown on

oscilloscope screen

is simulated.

o Active Duty

answer your question in terms you can
understand.

CIE prepares you for your FCC
License.

For some jobs in electronics, you
must have a Federal Communications
Commission (FCC) License. For
others, some employers tend to
consider your license a mark in your
favor. Either way, your license is
govern ment-certified proof of your
knowledge and skills. It sets you apart
from the crowd.

More than half of CIE's courses
prepare you to pass the govern ment­
adm inistered exam. In continuing
surveys, .nearly 4 out of 5 graduates
who take the exam get their licenses!
You can be amo ng the winners.

Associate Degree
Now, ClE offers an Associate in

Applied Science Degree in Electro nics
Engineering Technology. In fact, all
or most of every CIE Career Course
is directly creditable towards the
Associate Degree.

Today is the day. Send now.
Fill in and return the postage-free

card attached. If some other ambitious
person has removed it , cut out and
mail the coupon . You'll get a FREE
school cata log plus complete
information on independent home
study. For your convenience, we' ll try
to have a CIE representative contact
you to answer any questions you may
have.

Mail the card or the coupon or write
ClE (mentioning name and dat e of
this magazine) at : 1776 East 17th
Street, Cleveland , Ohio 44114.

MAIL TODAY I

Age Phone (areacode)I _

Check box for G. !. Bill bulletin on Educational Benefits: 0 Vetera n

facts about circuits and transistors.
Electronics is inte resting! It is based
on recent developments in the industry.
It' s built on ideas. So, look for a
program that sta rts with ideas and
builds on them. Loo k to ClE.

Programmed learning.
That 's exactly what happens with

ClE's Auto -Programmed " Lessons .
Each lesson uses famous ' 'programmed
learn ing" methods to teach you
important principles. You explore
them, master them compl etely, befo re
you start to apply them. You
thoroughly understand each step
before you go on to the next. You
learn at your own pace.

And, beyond theory, some courses
come fully equipped with electronics
gear (the thin gs you see in technical
magazines) to actually let you perform
hundreds of checking , testing, and
analyzing projects.

Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson , you can be
sure it will be reviewed, graded and
returned with appropriate
instructional help . When you need
additional individua l help , you get it
fast and in writing from the faculty
technical specialist best qualified to

r---------------C IE Cleveland Institute of Electronics. Inc.

I 1776 E a s t 17th S t r e e t , C le v e la nd. O h io 44114
Accredited Member National Home Study Council

I 0 YES. .. I want to learn fro m the specialists in electronicsc--ClE. Send me my FREE
CIE school catalog .. .includirrg deta ils about the Associate Degree program .. .plus my

I FREE package of home study information.
P rint Name _

I
I
I
I

Whoe ver said , " The best things in life
are free;' was writing a song, not living .
a life. Life is not just a bowl of cherr ies,
and we all know it.

You fight for what you get. You get
what you fight for. If you want a
thorough, practical , workin g knowl­
edge of electronics, come to ClE.

You can learn electronics at home
by spending just 12 hard-working
hours a week, two hours a day. Or,
would you rather go bowling? Your
success is up to you .

At ClE, you earn your diploma. It
is not handed to you simply for putting
in hour s. But the hours you do put in
will be on your schedule, not ours.
You don' t have to go to a classroom.
The classroom comes to you.

Why electronics training?
Today the world depends on

technology. And the "brain" of
technology is electronics. Every year,
companies the world over are finding
new ways to apply the wonders of
electronics to control and program
manufacturing, processing . .. even to
create new leisure-time products and
services. And the more electronics
applications there are, the greater the
need will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficientl y. That
means career opportunities in the
eighties and beyond .

Which CIE training fits you?
Beginner? Intermediate? Advanced?

CIE home study courses are designed
for ambitious peop le at all entry
levels. People who may have :
I . No previous electronics knowledge ,
but do have an interest in it;
2. Some basic knowledge or experience
in electronics;
3. In-depth working experience or
prior training in electronics.

You can start where you fit and fit
where you start , then go on from there
to your Diploma, FCC License and
career.

Many people can be taught
electronics.

There is no mystery to learning elec­
tronics. At CIE you simply start with
what you know and build on it to
develop the knowledge and techniques
that make you a specialist. Thousands
of ClE graduates have learned to
master the simple principles of elec­
tronics and operate or .maintain even
the most sophi sticated electronics
equipment.

CIE specializes exclusively in
electronics.

Why ClE? ClE is the largest
independent home study school tha t
specializes exclusively in electronics.
Nothing else. ClE has the electronics
course that's right for you.

Learning electronics is a lot more
than memo rizing a laundry list of



Gillaspie Continues Industry Leadership ...
WITH A a-FOOT ANTENNA SYSTEM THAT WORKSI
- AND MAKES SATELLITE TV AFFORDABLE NOWI

The Model 7600A Satellite Receiver is th e
new look from Gillas pie, state of th e art techn ol­
ogy, distinctively sty led, successful integration
of th e most sought after high performance
characteristics and ease of operat ion capa-

Nevada Satellite
Las Vegas, NV
(702) 452-5509

Satellite
Communications Corp.

Silverlake, KS
(913) 582-5819

Distributed by:

• Precision spu n aluminum
reflector

• Hot dipped galvanize d or
stainless steel hardware

• Hot dipped galvanize d
stee l mount

• Ease of installation

• Comp lete orbital coverage

6 Foot Antenna
• High gain

• Direct broadcast application

365 San Aleso Avenue, Sunnyvale. CA 94086

GilltJspie & Associates

Multi-Vision
Oakridge, TN

(800) 351-3000

North American
Satellite

Fresno, CA
(209) 431-4936

7600A
• Receiver frequency range:

3700 to 4200 MHz
• Full frequency tunable

audio for nil subcarriers: 5
to 8 MH z

• Simp lified channel tuning
• Built -in video modulator
• Improved video perfor­

mance circuitry
• Automatic frequency

control
• Signal strength carrier

level meter
• Attractive allwood cabinet
• Definitive Gillaspie

quality control

v
v
v
v

On the 7600A All Channel Selections ar e
controlled from the comfort of your easy-cha ir by
the convenien t optiona l remote control un it. Ask
your dealer about han dy satellite progra m
guid es, published weekly and monthly. Pro­
visions have been made for sharing of an antenna
among neighbors for eve n further savings!
Sounds Too Good to Be True: Is It Legal?
P erfectly, as long as you don't charge admission
and open a th eatr e in your home. The Fed eral
Communications Commiss ion has sp ecifically
de-regulat ed sate llite t.v. re ception by priv at e
individ ua ls for personal enjoyment.
The Gillaspie Mo del 5800 Portab le is a com­
pletely se lf contained high perform ance sate llite
receiver, t.v. set , signa l

bilities. Attractively packaged, affordably priced, meter, signalscanner,with
exper ience th e differ en ce perform an ce mak es! rechargeable batte ry pack
The Model 7600A introduces more high perfor- and charge r all in one
mance characteristics to its price range than ever small po rtable uni t! It is
before, like uni-board construction for maximum light weight, fits under
reliability and easier service, full frequ en cy tun- .an airplane seat and is
able audio for cleaner cr ispe r sound with less dis- perfect for site surveys,
torti on, a new temperature compensated oscillator R.V.'s, antenna alignment
to elimina te dr ift, advanced circuit design for and system trouble shoot-
improved video sens itivity , and more. ing.

._----------------~• How Do I Get One?
• Gillaspie satellite t.v. systems are sold by fran chised dealers

throughout the U.S. and Canada. Most accept majo r cred it car ds
• and many can help you arrange long range financing. For the name
• of your near est dealer and free descriptive brochures, ju st phone or

mail in this handy coupo n.
• (408) 730-2500 ask for Lydia Gillaspie• •• Yes! I would like to receive more information. •

• Name •• •• Address •

• Telephone •
• D Consumer D Dealer •

~------------- I(Gillaspi e # 7600A Sys te m, including re ceiver, low-noise amplifier and 6 foot diam et er ante nna so ld as a un it. May be inst alled by custo mer or by dealer at slight additiona l cost.
*Gillaspi e syste ms are warranteed by th e ma nufac ture r to be free from defects for 90 days. See dealer for det ails of warranty and op tional dea ler ins ta llatio n.)
Note: Satellite TV recept ion may vary in certain loca les . Check with your nearest Gillaspie dealer.

Perhaps Only a Re ce iver as Good as the
Gillasp ie can del iver good video from a 6-foot
antenna, but deliver it does, and we guarantee it
with our money-back-if-n ot-sat isfied warranty*.
The Gillaspi e 7600A receiver has been pr oven
the standard of the industry with over 8,000
uni ts in use by t.v, stations, ca ble system s, indu s­
trial user s, and individu als thro ughout the
world.

Don't be Fooled by the Low Price.
The Gillaspie is not a toy or kit you have to
assemble. It is a comp lete system which includes
the same 6-foot "dish" ant enna which was the
sensation of th e recen t Satellit e TV Trad e Show
in Atlanta. Of som e 150 antennas demonstrat ed ,
from 8-foot to 20-foot diameter, Gillaspi e's was
th e only 6-foot. Sophisticated t.v. engineers
approa ched th is easily installed ante nna, su it­
able for nearly any hom e, in utter disbelief, but
th eir skepticism vanishe d when they viewed the
studio-monitor quality pictures it deliv ered
whe n coupled to the Gillaspie 7600A receiver
that is the he art of your Gillaspi e Satellite T V
E arth Station.
Her e are just so me of th e advant ages you' ll enjoy
with Gillaspie's new 6-foot antenn a:
v An aes thet ically ple asin g appeara nce in

your yard or on your roof.
v E asy mounting where larger dish es can not

go, such as rooft ops, apartments, condos
and even R.V.'s!
Complies with more local zoning ordinances.
Great er sa fety, even in bad weather.
E asily moved when you do.
Commercia l-grade spun aluminum . . . ju st
like th e pr ofessional ante nnas used by
cab le systems and t .V. st ati ons.

v Will not rust, warp or lose acc urac y.
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EQUIPMENT REPORTS
continued from page 32

Software
The monitor and BAS IC contai ned in

the computer' s ROM are remarkab ly sim­
ilar to those used by the Apple 1/. Any
App le user will have little difficulty in
program ming the Mi cro-Prof essor 1/. All
the littl e nice ties are there-things like
the LOM EM and HIM EM commands (that
let you set memory boundries). There are
also high- and low-resolution grap hics
modes . Resolution in the low-resolution
mode is 40 x 48 pixe ls with six colors
avai lab le ; in the high-resolution mode it' s
280 x 192 pixels , again with six co lors
avai lab le .

Enha nced BASIC co mmands allow
lines and arcs to be plott ed eas ily . Provi­
sion is made for the user to define his ow n
shape tables for special graphics charact­
ers, in addi tion to those special symbols
already programmed into the computer ' s
chara cter gener ator.

As ment ioned ea rlier, the computer has
so und -ge nera tion ca pabi lities , but we
were unable to test them (except by hear­
ing them when runn ing demo programs)
because no instructions for programming
for sound were given in the documenta­
tion that came with it.

Since we ' ve already mentioned man y
of the similarities between the Micro-

Prof essor 1/ and Apple's co mputers . we
should now ment ion that the unit has
severa l nice features that the App le com­
puters haven 't. One is an on-screen in­
dication of the length of the program be­
ing loaded from tape, as well as a " pro­
gress report" as the program is loaded
from tape into the computer' s memory .
Another is the ability to use one- key
BASIC command s . Th at feature is made
con venient by a template that slips over
the keyboard to indicate which key per­
forms which function .

Beside s coming with a game program
(Space-Invade rs type) , the co mputer also
comes with a diagno stics prog ram on tape
ca lled Mi cro-Nurse that quickl y checks
out (among other things) RAM, ROM,
the video and sound gen eration sections,
the built-in math function s , the keyboard ,
and the cassette inter face .

According to the information supplied
by M u l t i te c h , a wid e variety of
software- both cassett e and cartrid ge­
based-is available or on the way . There
are games, of course , but there are also
programs for such areas as business man­
agement, statistics, and ed ucation. Pro­
gramming languages like Pascal, For th,
an assembler , Pilot and Chinese BASIC
are also either pro mised for the future , or
are already avail able .

The Chinese BASIC is inte res ting,
even th ough we ha ven 't seen it. The
Mi cro-Professor 1/ is manufact ured in

Taiwan, and can be orde red in a Chinese ­
lan gu a ge vers io n at ex tra co st. It s
graphics ca pabilities make it ideal for dis­
playing the or ienta l charac ter-set. Much
of the language software that is being
offe red see ms to be intended for the
Chi nes e-s peaking stude nt wishin g to
learn Engl ish .

The computer com es with several short
instruct ion manuals (one on setup. and
one on using the Micro -Nurse program)
and a book entitled MPF -I/ Programming
Ma nua l . T hat book is a combination
co urse in BAS IC and in using the compu­
ter. Whil e it is fairl y extensive , it un­
fortunate ly contains a number of elTors
(mos tly typographic al) which may con­
fuse or frustrate the beginner. One of the
most glaring is the inciL7sion of two differ­
ent commands for reading a tape. Fortu­
nately , one of them works . Also absent is
a section on making use of the computer' s
sound-generation feature . Perhaps later
editions of the book will be better. but it
would be a goo d idea for the first-time
user wish ing to make the most of his
computer to have on hand alterna te refer­
ence works on BAS IC-some of the
books that have been written specifica lly
for the App le computers would probably
be ideal.

Overall. Multitech has not done a bad
job in packi ng so much into such a small
package . For the $399.00 list price you
could do a lot worse . R-E
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AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
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SONYTECHNICS

·11·iiQ_~1 IftOII G""IO
BANK CARDS ACCEPTED

12 East Delaware
Chicago , Illinois 60611

312·664·0020
800-621-8042

SAVEl
MONEY • TIME • FREIGHT
~ QUALITY STEREO EQUIPMENT
.' AT LOWEST PRICES.

~ YOUR REQUEST FOR QUOTA•
• ' TlON RETURNED SAME DAY.

~ FACTORY SEALED CARTONS­
• I GUARANTEED AND INSURED .

,. SAVE ON NA ME BRANDS LIKE :

PIONEER JVC

KENWOOD TEAC

MARANTZ SANSUI



70 MHz. Dual Time
BASE SCOPE

........ . . L-_-----l

Model 130: Keithley user
research led to unique OMM
designs . Easy to read LCOs , largest
OMM displays on the market.

Model 135: First 4"/z-digit
handheld OMM, ideal for
analytical /bio-medical service. lOA
range standard on all Keithley
handhelds.

Model 131: 5139.00
Model 135: 5235.00

DIGITAL MULTIMETERS

--------

\:

MODEL
1570

• 1 mV/division sens it ivity to 70 MHz

• 500 }.LV/div is ion cascade sensitivity

• Four -input operat ion provides tr ig­
ger view on 4 separate inputs.

• Alternate t ime base operation

• SWitching power supply delivers
best eff iciency and regulation at
lowest weight

'D -C, 'i -~ '~ l 1476
=='" - . ' DUAL

~ -\TRACE

TRIPLETT

LEADER • Non-Unear Sratame

• Mastercharge & Visa shipped within 24 hours.

• Bank checks or Money Orders shipped within 24 hours .

• Personal checks - please allow 3 weeks lor check to clear.

• All prices plus shipping charges. Please call l or appropriate
charges. Use our tolliree number .

• New York Slat e residents add appropriate sales lax.

• PRICES SUBJ ECT TO CHANGE WITHOUT NOTICE.

Quantiti es are limited

Model 128: Beeper OMM
designed to meet the tough specifi­
cations of a major computer
manufacturer. See/hear display
includ es over/ under arrow and
on / off beeper.

Model 131: 0.25 % accuracy
added to the easiest to use handheld
OMM. Color-coded front panels for
maximum clari ty, minimum
confusion .

Model 128: 5139.00
Model 130: 5124.00

CALL FOR
OUR PRICES

I(EITHLEY

• Trigge red and autom ati c sweep

• 18 calibrated sweeps

• On 1476 mode automatically shifts
between CHOP and ALTERNATE

• Bright P31 blue phosphor

• Front panel X-Y operati on using
matched verti cal amps

• Video sync separators

• Check most dig ital logic circu itry

PRICE DOES NOT INCLUDE PROBES

'D ' ~'- ~ : 1466

~
•• SINGLE

TRAC E

\

EfJlZlJ1JI/I l 0 MHz SCOPES

. ..-$'1 595.°0
whilJ quantities last

MODEL
1590

1\( I I t f l l 1

• Mode automatically shifts between
CHOP and ALTERNATE

• Bright P31 blue phosphor

• Front-panel X-V operation

• Differential input capability

• 19 calibrated sweeps-.5}.LSEC/cm
to .5SEC/cm

• Sweep to .1}.LSEC/cm with 5x;
1.5SEC/cm with uncalibrated vernier

• 1mV/division sensitivity to 100MHz
• 500}.L V/division cascade sensitivity
• 2ns/division sweep rate with 10 x magnifier
• Four-input operation provides trigger views or

four separate inputs
• Selectable 1Mn or 50n inputs
• Alternate timebase operation
• 20MHz bandwidth limiter for best view of low

frequency signals
• Lighted function push buttons employing

elect ronic switching with non-volatile RAM
memory

• Switching power supply delivers best eff ic iency
and regulation at lowest weight

• Selectable frequencies for chop operation
PRICE DOES NOT
INCLUDE PROBES

~ PHILIPS

BJB.1//''ff,I'lf 100MHz Dual Time
; BASE SCOPE



;-KPRECISION
eHITACHI

~ATAPRECISION

VIZ liill HICKOK

COLOR BAR GENERATORS
4112 DIGIT

MULTIMETERS

• High-speed
Beeper

• Relative measure­
ments

• dB measure­
ments

• Basic dc accura­
cy 0.04%; 10 p.V,
10 nA and 10 mn
sensitivity.

MODEL 8060A

~IF:EL5u~K~E~' s
• Frequency

measurements to
200KHz

• True RMS
iiIIII===-

J
Ii
~-_·--...

MODEL
1210

• Generates 10 stable patterns in­
cluding crosshatch, 7 x 11 dot ,
gated rainbow and pur ity.

• Compact for convenient field ser­
vic e use

I CALL FOR OUR PRICES

MODEL1250

;-KPRECISION

Professional studio quality generator. Ultra stable.
Ideal for VTR work.

• Generates NTSC color bars with or
without-IWQ signal

• Generates 5 step' linear staircase;
staircase with high or low chroma

• External video input-modulates rt
or i-f carrier outputs

$29995

was $359

MODEL 8062A

• Continuity and rela­
tive reference func­
tions identical to
8060A.

• True RMS measure­
ments to 30 kHz.

• Basic dc
accuracy
0.05%; 10
p.V, 10 nA
and 10 mn
sensitivity.

• Beeper

MODEL
1650

• Function s I. three separate suppl-
10.

• Exclultve tricking circuit

• Axed output 5VDC. 5A

• Two a to 2SVDC outputs .t O.SA

• FUlly lutomatlc. cur rent-limited
overlOlld protection

POWER SUPPLIES

$31995

was $390
~

1601

:KPRECISION

• ltotaled G-SOVDC, continuously
vlri lble; o-2A In four r.nge.

• Fully automltlc shutdown, adJust­
able current limit

• Perfect for solid Itllte Hrvlclng

INDUSTRIAL
TRANSISTOR
I TESTER

$19995

was $249

i ··
C

• ;:~ MODEL
c._- -~: 5208

• Now with HI/LO Drive

• Works In-circuit when
others won't

• Identifies all three tran­
sistor leads

• Random lead connection

• Audibly and visually In­
dicates GOOD transistor

WE STOCK FULL LINE
OF VIZ ANALOG and
DIGITAL POWER
SUPPLIES

\lIZ

MODEL 820

• Resolves to 0.1pF

• 4 digit easy-to-read
LED display

• Fuse protected
against charged

· capacitors

• Overrange Indication

$15995
\- : _

was $192

CAPACITANCE METERS

MODEL 830

• Automatically mea­
sures capacitance
from 0.1pF to 200mF

• 0.1pF resolution

• 0.2% basic
accuracy

• 3% digit LCD display

$17995

was $220.

$29995

was $379.

SWEEP FUNCTION
MODEL 3020

MODEL
3010

MODEL
3020

• Fou r Instruments In one package­
aweep gener ator, funct ion generator.
pul.. generator, tone-burlt genet'IItor

• CoYen 0.02Hz·2MHz

• 1000 :1 tuning range

• Low-dlltortlon high-accuracy outp uts

FUNCTION GENERATORS

MODEL 3010

:1<PRIC/S/{)N

• Sine, squ i re and triangle output
• V.nable and ftxed TTL output .
• 0.1 Hz to 1MHzIn Ilx ... ngel

• Push button rIInge and function
Hteetlon

• Typical l ine Wive di stortion und er
0.5% 'rom 1 Hz to 100kHz

fi....,. ~ E. \"\01 \-\~E.1 ATHE TEST EQUIPMENT SPECIALISTS
10\-\-f~€ 3-0A

I. ylS4 I 600-22
26 WEST 46th STREET, NEW YORK, N.Y. 10036212-730-7030



$38900

~FlITACRI

OSCILLOSCOPES

KEITHLEY

BENCH/PORTABLE

MODEL 169 $1 8 9 00
3% DIGIT

MODEL 176 $26900
4% DIGIT

DIGITAL
MULTIMETER

"':0 -- --~
c-: '-A'~~:} "

CALL FOR OUR

PRICES

• Fast GO/NO-GO in­
circuit transistor test inq

• Fast and tho rough
GOOD/BAD out -of­
circuit testing

- 4% Digits
- 50 KHz frequency response
- 10 !J-V reso lut ion
- .03% accuracy
- True RMS - dB
- measurements and memory

relative

BJll1IllIIJI
PORTABLE
TRANSISTOR TESTER

:1

8050A-01
RECHARGEABLE

$43900

Reg. $27900

- True RMS
- Analog display
- Peak hold

~ DIGITAL
~' MULTIMETER

rFLUKEI ~ HANDHELD DIGITAL MU LTIM ETER
MODEL
8022B

MODEL
8024B

8022B THE TROUBLESHOOT ER _ 6
functions _ 0.25% basic dc accuracy ­
Overload protection

8020B THE ANALYST - 7 fun ctions ­
0.1% basic dc accuracy - LCD display _
Safety design test leads .

8024B THE INVESTIGATOR _ 9 func­
tions - 0.1% basic dc accuracy - Peak
hold on voltage and cur rent funct ions _
Selectable audible indicator fo r conti nuity
or level detection.

V134 10MHz Dual Trace Storage
V202 20MHz Dual Trace
V203 20MHz Dual Trace w/delay sweep
V209 20 MHz Dual Trace Portable
V352 35MHz Dual Trace w/delay line
V353 35MHz Dual Trace w/delay sweep
V509 50MHz Dual Trace Portable

w/delay sweep
V650 60MHz Dual Trace w/delay sweep
V1050 100 MHz Quad Trace w/delay sweep

All in Stock Ready for immediate shipment.
CALL FOR OUR PRICES

All Hitachi Oscilloscopes feature 2 year parts and
labor warranty.

a Mastercharge & Vi.. shipped within 24 hours .

a Bank checks or Money Orders shipped within 24 hours .

a Pwaonal checks - plell.. allow 3 WMks for check to clellr.

a All prices plus shipp ing charges. Pi.... call for appropriate
charges. U.. our toll free number .

a New York State residents add appropriate ..les tax.

a PRICESSUBJECT TO CHANGE WITHOUT NOTICE.

Ou8ntltles are limi ted



Rise Time
SignalO.la

I
Max . Input Vo ltage

. -4- I+-lnputCouphnv -+- t-H
Input Impedance

• -!_I+_ 'Operati"gMOdos+--++t
X,V Op:-rltion

• -t""- I+---1'Se~nsit iv i"'Y_+--t-tfi

• HorizJ :l Defl ection
• -I-l+-Trlgge-fMifdri

Trigger 'Source
1 .,- I+ - Triwe, "Couplinv+--+-H

TVSvric
.-tr-·t+--~:::~:~:-I+-1-+--1+
. _j--"I+ _Tr\gger'Sens'tivitv I ,--'-;=+--'"'-i'=+~:-=:-=.:=c:+-:o----'-,----',

• ~r--I+-- S,,?,eep ·Timer-+-I-H

• -f-I+-Sweep Tim. P.b gnifier
M*x . Sweep Time

•r!!I
~6 ~Esi 46th S{REET, NEW ~ORK, N.Y. 10036 212-~30-7030
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EW PRODUCTS.
For more details use the free

information card inside the back cover

SPEECH SYNTHESIZER, the SSB -APPLE,
is a plug-in board that gives Apple /I users an
easy and economical way to add speech
capabilities to their systems.

CIRCL E 121 ON FREE INFORMATION CARD

The board can be used for language in­
struction, speech therapy, video games, ex­
periments in speech synthesis, and many
other applications. Its 1200-word vacabulary
is the largest one presently available for the
Apple /I.

The 2.75 x 6-inch board is based on
Texas Instruments' model TMS52220 high-

performance speech-synthesis device ; it
plugs into any spare slot of the Apple /I.

The SSB-APPLE has an on-board audio
amplifier, which provides 325 mW to drive
either the built-in Apple /I speaker or any
external 8-ohm speaker. A socket is also
available to expand the unit's voice-synthesis
memory by adding a TI TMS6100 chip. In­
cluded with the board are a 5%-inch floppy
diskette containing the 1200-word dictionary
(in digitized form), a complete instruction
manual , and a stand-alone high-qual ity
speaker.

The SSB-APPLE is priced at $195.00.­
Multitech Electronics, Inc ., 195W. EICami­
no Real, Sunnyvale, CA 94086.

TURNTABLE, model 8000A, has an ad­
vanced linear motor which contributes toits
high signa l-to -no ise ratio , elimination of
tracking error, low wow and flutter, and neu­
tral skating force.

The model 8000A also features a polymer

graphite tangential-tracking tone arm with a
. direct -induction linear motor for improved

tracking ability. An opto-electronic detector
cell senses tracking error and corrects the
tone-arm position. The stable hanging rotor
eliminates "platter wobble" and the quartz­
PLL (Phase- Locked -Loop) system, com­
bined with frequency-generator reference,
helps maintain accurate motor speed. A dou­
ble isolation suspension system minimizes
acoustic feedback and susceptibility to vibra­
tion. The tone arm can be operated by push-

FROM

firestlt~ ,
•ANTENNAS·
·ACCESSORIES·

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
ANDCS

'FirestiK'n
GOLDEN SERIES

BARE-HANDS TUNABLE
" NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES

MONITOR SCANNERS

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

- - -:;;1..ltlk ' AJlt..ft~.o-;;;;;---I
2614 East AdamS/Phoenix. A:l.85034 I

Name I
I
I
I

Cily _

State __-=--:--,:---: Zip -.,-- _
Serving the CB and

Communications Markel Since 1962.

Sl'''''t _

SEE YOUR DEALER TODAY

Model 381 Vacuum Base
Panavise

•.....

Our catalog explains it all.
Send for one today. Suggested Retail Price $37.95

For more information, contact your dealer or PANAVISE
PANAVISE PRODUCTS, INC. 2850 E. 29th St., Long Beach, Ca. 90806 (213) 595-7621

•
Being professionals, they demand the very best.
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button control even when the dus t cover is
closed.

The model 8000A has a suggested retail
price of $650.00.- Phase Linear, 4136
North Un ited Par kway , Schi ller Park, IL
W1~. .

EXPANSION INTERFACE, model TtOOO, is
a 32K-plus-I /0 unit that adds 4 parall el I/O
ports and 32K of memo ry to the Timex/
Sinclair 1000 or the Sincl air ZX-81comp uter.
The unit plugs into the back of the computer
and makes it poss ible for you to interface it
with the real world.

CIRCLE 123 ON FREE INFORMATION CARD

The model TtOOO expansion interface is
priced at $155.00 plus $4.95 shipping and
handling . (A partiall y populated board that
provides the I/O ports and room for expan­
sion to 32K later is ava ilable for $50 plus
$4.95 shipp ing and handling .)-Wisconsinc
Electronics, PO Box 332 , Milton , WI 53563 .

LOUDSPEAKERS, Ditton 110 Mark"
(shown) and Ditton 250 both feature the 1­
inch soft dome tweeter that was developed

CIRCLE 124 ON FREE INFORMATION CARD

and used in the first generation of laser­
developed Ditton speakers . The tweeter of­
fers wide dispers ion and has the ability to
reproduce musical peaks cleanly and accur­
ately . Both systems also offer accurate
stere o imaging .

The Ditton 110 Mark /I is a two-way book­
shelf speaker measu ring 17.7 x 9.9 x 8.3
inches, and contains an 8-inch woofer for
improved bass response . The price is
$200.00 each . .

The Ditton 250 is a three -way system with
bass response range to 45 Hz. Designed for
10-80 watt (per channe l) amplifers, its 8-inch
woofer with fiber cone has been specially
treated to damp out unwanted resonances.
Its PVC roll surround ensures propertermina­
tion of vibrations, eliminating standing and
traveling waves. It measures 22.5 x 11.5 x
9.4 inches, and is priced at $300.00 each.-

Celestion Industries, Inc., Kun iholm
Drive-Box 521, Holliston, MA 01745.

MOBILE TRANSCEIVERS, model TR-7950
(shown) and model TR-7930 are 2-meter mo­
bile transceivers identical in features except
for RF output. The output of the model TR­
7950 is 45 watts , while that of the model
TR-7930 is 25 watts . Both models offer a

CIRCLE 125 ON FREE INFORMATION CARD

large , easy-to-read LCD display , 21 multi­
function memories, automatic offset, pro­
grammable priority channel, memory and
band scan , long-life lithium-battery memory
backup (estimated 5-yea r life), and built-in
16-key autopatch . Accessories include an
optional 3-frequency sub-tone unit , with
keyboard-selectable subtones.

The suggested retail price of the model
TR-7950 is $300.95; for the model TR-7930,
i t ' s $ 3 5 9 .9 5 .- T r i o - K e n w o o d Com­
munications, Inc. , 1111 West Walnut St.,
Compton , CA 90220.

DYNAMIC RANGE EXPANDER , model
4BX, offers 20 dB of noise reduction and
three separate bands of expansion for high ,

WABER
MULTIPLE OUTLET

STRIPS

UL LISTED,
CIRCUIT BREAKER
15 AMP, 1875 WATT

• 4SPDX-4 OUTLET $16.88
• 6SPDX-6 OUTLET $18.88

(
SOLDERING STATION
CONTROLLED OUTPUT

• WTCP-N $64.88

~UCONTROLLED STATION

~ • 9270 $74.88
• 1476P-10MHZ

DUAL TRACE $439

• 1477P-15MHZ
DUAL TRACE $495

• 1479BP-30MHZ
DUAL TRACE $609

• 1570P-70MHZ
QUAD TRACE $1079

PRICES INCLUDE PROBES

• TC-100ST
XCELITE'S BEST
CONTAINS 53 TOOLS

$329

• TC-150ST
SMALLER UNIT
CONTAINS 23 TOOLS

$279

ELECTRONIC
SALES

·300$109
.310$129

·330$199

• 8060A $345
• 8062A $275

• 8022A $143
• 8020B $193

• 8024B $247

BECKMAN

DIGITAL MULTIMETERS

• V151F-15MHZ
SINGLE TRACE $349

• V202F-20MHZ
DUAL TRACE $579

• V352F-35MHZ
DUAL TRACE $725

• V650F-60MHZ
DUAL TRACE $989

PRICES INCLUDE PROBES

STABILIZERIVIDEO FADERI
ENHANCER/RF CONVERTER

$99.88

ONE UNIT DOES IT ALL

46 CHANNEL VCR
CONVERTER WITH

FINE TUNING $27.88

WATCH ONE CHANNEL
AND RECORD ANOTHER

$16.88

VIDEO CONTROL CENTER

REMOTE CONTROL ACCESS
OF ALL VIDEO, TV OR CABLE

INPUTS TO TV SET.
4 INPUTS TO ONE OUTPUT

UHF/ VHF/ FM
2 SET 75 n AMPLIFIER

• 10DB GAIN $8.88
• 25DB GAIN WITH FM TRAP

$26.88

TAFT ELECTRONIC SALES I CALL I- MASTER CHARGE - VISA IADD FOR SHIPPING

212 575 - MONEY ORDER - CHECK UP TO $300.00 · $5.50
68 W. 45th Street - • 25% DEPOSIT ON C.O.D.'s OVER $300.00. $8.00
N .Y.C. , N .Y. 10036 8632 $50-MINIMUM ORDER N.Y.S. ADD SALES TAX
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NewDimensions
InTime s,Frequency

Nowa Unique concept in benchtop/portable instruments
Global Specialties' New Handheld Model

5000 COUNTER TIMER
Des igned for both laboratory and field operation, the Mod el
5000 is sophisticate d enough to handle virtu ally all your Time
and Frequency measurement needs.
BIG ON VALUE . . . FEATURES & PERFORMANCE. The only
things small about the Model 5000 are its SIZE (7.60 x 3.75 x
1.72 inches) and PRICE . .. at only $349.95 can you
afford not to have one? In stock now and ready for de livery
· . . call us TOLL FREE to find out how to get your Model 5000
today! .

• Measure Frequency, Period and Pulse Width
• Full input signal conditioning
• Battery or Charger/Adapter operation
• Unique automatic master reset logic
• High contrast 0.43 inch , 8 digit LCD display
• LCD indicators: Overflow, Gate Open, Low Battery
• Display storage function maintains last reading

5000 COUNTER-TIMER

-

~-

~ -1 -1'-
=t :J :/./3 6 '-/

r-------SPECIFICATIONS---------,
Input:BNC

Impedance:
Sensitivity:

1M 11 @ 25pF in all modes
30mVRMS-1 kHzt030MHz
50 mVRMS - DC to 50 MHz

~
I

KHz US

Modes:
Frequency: .1 Hz to 50 MHz (gate times 0.Q1 ,0.1,1.0, 10 s)
Period: 50 ns to 10 s (1, 10, 100, 1000 cycle averages)
Pulse Width: 25nst010s(1 , 10, 100, 1000 cycle averages)

Full Signal Conditioning:
Coupling: AC or bC switch selectable
Attenuation: x1, x10, x100 switch selectable
Polarity: +/- edge Freq. & Period; >/< trigger

level, Pulse Width
Trigger Level: variable 0 ± 500 mV x attenuator setting

Time Base: 10 MHz crystal osci llator (± 4 ppm,0-40'C.)
Controls: Power/Test/On, Mode , Gate

Time/Cycles Averaged,
Display-Norm/Hold ,Trigger Level ,
Polarity, Coupling, Attenuation

Power: 6M Cells (Nicad or Alkaline) 10 hrs
continuous operation Optional AC
Charger/Adapter

Dimensions: 7.60x3.75 x 1.72 inches ,(193 x95x44mm)
Weight: 14 oz., (397g), without batteries
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STEP UP YOUR TRS-80®
PROGRAMMING WITH SAMS.
Let How ard W. Sams he lp you move to a new level of fa st ,
effe ctive programming wi th t he TRS-80. Sams has a
variety of easy-to-read guides fo r TRS-80 users of all ages
and skil ls.

If you ' re a beginn ing TRS-80 prog rammer, sta rt wi t h
TRS-80 FOR KIDS FROM 8 TO 80, Volume 1. Based on th e
study methods of Nat ional Computer Camp , it s easy-to­
f o llow exercises encourage you to t ry many diffe rent
t h ings w it h your TRS-80 . Quickly shows you how to w rite
your own programs, and more. No . 22046, $9.95.

TRS-80 FOR KIDS FROM 8 TO 80 , Volu me 2, t akes you
one step fu rth er, cover ing new details and elabor at ing on
topics f rom Volume 1. Incl udes ma ny helpfu l prog rams ,
hints and techn iqu es for quick programming. No. 22070,
$9.9 5.

Explo re new horizons with TRS-80 COLOR COMPUTER
INTERFA CING, Sams complete guide to the inte rfacing
te chniques , inn erw orkings and operat ion of the Color
Comp ut er. A lso show s you how to contro l and mon it or
various eq uipment by means' of expa nsion connectors.
No . 2 1893 , $14.9 5.

Sams precisely detailed CLEAN SLATE W ORD
PROCESSING FORTHE TRS-80 shows you how to get
the most out of your Clean Slate softwa re. Includes
fo rm letter and mul t ico lum n applicat ions, te lephone
communication, and mo re. No . 22005, $ 17.95.

Take a step in the right direction and improve your
TRS-80 programming with Sams Books. To order, call
800-428-3696 or 317-298-5566 and ask for Operator 348.

SAMS BOOKS AND SOFTWARE
HOWARD w. SAMS & CO., INC.
430 0 West 62nd Street , P.O . Box 709 2, Indianapolis, IN 46206
In Canada , contact Lenbro ok Electron ics, Markham. Ontario , Offer good in USA only
and expires 9/30/83 . Prices subj ect to chan ge witho ut notice.

TRS-80 is a registered t rademark of Radio Shack. a Tandy Corporation AD348

CIRCLE 32 ON FREE INFORMATION CARD

mid, and low frequencies. A fourth band re­
captures the stored, previously unreachable
audio signals, the omission of which has
been responsible for the lack of presence or
dullness common to much recorded music. It
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CIRCLE 126 ON FREE INFORMATION CARD

restores the transients that are clipped during
the recording or broadcasting processes.

A hand-held,digital,wireless remote "Loqi­
control", which is supplied with the model
4BX, allows the user to set volume and de­
grees of expansion, transition, and impact­
restoration levels precisely from the listening
position. The actual tracking of the music sig­
nal is displayed on four horizontal rows of
program-dependent yellow and red LED's,
which show the amount of expansion.

The model 4BX is 3% x 1715/ '6 x 12'/.
inches, and comes with 19-inch standard
rack-mount hardware for its faceplate. An op­
tional wood side-kit will be available. The
model 4BX is priced at under $1000.00.­
dbx , Inc., 71 Chapel Street, Newton, MA
02195.

DMM, model 3500, is a hand-held, 3%-digit,
22-range digital multimeter that uses CMOS
LSI circuitry to provide autoranging, auto­
polarity, overrange, and low-battery indica­
tion in a compact tester that the user will find
easy to operate.

The audible continuity tone and overrange
buzzer-alarm offer additional convenience
for laboratory, design,or field-service testing.
A zero-adjustment memory button can be
used to make different measurements. Over­
load protected (fused) up to 1OO-volts DC and
750-volts AC and up to 600-volts on the re­
sistance and current ranges.

CIRLCE 127 ON FREE INFORMATION CARD

Ranges are: DC volts: 0-1000 volts DC in
five ranges; AC volts: 0-600 volts AC in four
ranges; low-power ohms: 0-2 megohms in
four ranges; high-power ohms: 0-2 megohms
in five ranges;AC and DC current: 0-10 amps
in three ranges. Frequency response is 40­
500 Hz on all ranges. Basic DC accuracy is
0.25%.

The model 3500 is priced at $140.00.­
Triplett Corporation, One Triplett Drive,
Bluffton, OH 45817. R·E



Now Fordham is passing on to customers the hugest savings
possib le on test instruments. To help celebrate the opening of
our new 40,000 squa re foot facility on Long Island, we've
purchased an extra large inventory of B&K Precision products .

31/2 Digit LCD
Autoranging DMM

~~g~ Now$79~~h

~
• Fully automatic, auto­

ranges on all functions.
• Range lock holds any

range.
• 0.1 % accuracy.
• Fast reading .
• 0.5" LCD disp lay.
• Autozeroing.
• Autopolarity on all

ranges.
• Audib le continuity

indica tor.
• Varistor and luse over­

load protection.
• RF shielded .
• Meets UL 1244 salety

standards.

\

We're offering the quality of name brand products and the
" benefits of our volume purchasing power. While supp lies last

we guarantee these unbelievably low prices.

8-Trace, 4 Channel 100 MHz
Dual Time Base Scope

Model 1500 $148900Reg·~Now
each

BJl

Comes With Probes

----. - . - - .

• 100 MHz response, 3.5nS rise time . 2nS/div
fweep rate WI!h lOX magnifier. Trigger views o~
.our separate Inputs • Dual time base • 1M h

~~~t~o~~o1°fhm inputs • 1mV/div sensitivity~o ~oo
requency counter output • Dela ed

;w;~ic~~nnS to 0.5 seconds . Alternate timeb~se
. g power supply • Selectable cho

frequenCies • Voltage and current probe ca l~rators .

Low Distortion
Function Generator
Mode l 3010
Reg. $.2.2B:OO"

Now

$187~~h '----
• Generates sine, square and triangle
waveforms • Variable amplitude and fixed
TTLsquarewave outpu ts . 0.1 Hz to 1 mHz
In SIXranges . Typical sine wave distortion
under 0.5% from 0.1 Hz to 100 kHz . Variable
DC offset for engineering applications
• VCOextemalinput forsweep-frequencytests.

Dynapeak Transistor
Tester
Model 520B
Reg .~

Now

$199?~h
. Hi/ l o drive • Works in-

• Fast testing • 't • Identifies leads
circuit when °dtheFrEs~o~ Random lead
of blpolars an 'b '
connection • Audible test OK. eep
• Automatic NPN/P NP and Si/Ge
identification.

CRT
M

Restorer/Analyzer
odel467

Reg.~

Now

$420~~h
• Restores co lor and
b/ w Picture fuoes
IIkenewjUsesthemost
powerful restoration
methOd known w'th "
CRT . EXClusive' minimal danger to the
tests all three gun;;~:r'PlfX test technique
taneousty under act ,co or car, slmul­
even CRrs with com

ua
opeGrating conditions

. mon 1 and G2 . 'real dynamic tests • It ' with
traCking. ns ant, automatic

FO DHAM• ·Master Charge • VISA . COD
.' . • . • Money Order. Chec k

$50.00 minimum order
COD's extra (required 25% deposi t)R ~ N ,Y. State ADO FOR SH IPPING AND INSURANCE

. ' . VISA- ~~~~n~~::;d S2!51.00to I~:~ ::::: :: s::~
. . _ , ",' . Milt. tax, 50 1 .00 to 750.00 8 .50260 Motor Parkway, Hauppauge,N.Y.11788 ":::::" "'::::,:,/ :,::,,,,:i : 75 1.0010 '000.00 12 .50

. -<Wer 1000.00. ..... ••. •. . . . 15.00

FOR ORDERINGORPRICING ON OTHER TEST EQUIPMENT
call Toll Free
(800) 645-9518
NY.S. (800)832-1446
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from FORDHAM of course.

MODEL V·1880

BP STABLIZER/IMAGE ENHANCER/RF CONVERTER/
VIDEO FADER/2-WAY DISTRIBUTION AMPLIFIER

OUR PRICE $135.00 each

Most versatile video processor. Contains five units in one: stabilizer (video guard
remover); image enhancer; video to RF converter, video fader; and dual output
distribution amplifier.
Stabilizer Will correct entire range of copy guard distortion such as jitter,
vertical roll or black bar travelling through picture.
Enhancer Lets you attain best picture for your own preference.
RF Converter Allows your TV set to receive video and audio signals from your
image enhancer, guard stabilizer, video camera, computer, VCR, etc. The direct
video signal from any video component can be fed into the V-1880 and
converted to a usable RF signal that can go to your TV antenna terminals.
Video Fader Used to produce professional fade ins and fade outs.

. ,j.,"".~?'''';'~~.~
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, J
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BP RF CONVERTER/MODULATOR
MODEL V·1885

OUR PRICE $39.95 each
Allows your TV
to rece ive video
and audio signals
from image err
hancer, guard
stabilizer, Video
camera, computer, VC
The outputs of many Video
components cannot be di rectly hooked up to the
VHF antenna termina ls on your TV set This
problem is solved by using the Mode l V-I 885 RF
Converter. Converts video signal from any video
cc mponent to adjustab le RF signal at antenna
terminals. Allows your VCR output to feed two TV
sets at the same time, with virtually no signal loss.

BP IMAGE ENHANCER
MODEL V·1860
Dramatically improves
performance
of video
cameras
and VCR's.
(off-the-air
or second
generation
recordings),
by compensa­
ting for deteriora­
tion of detail and
sharpness. Includes video distribution amplifier
with two video outputs, allowing you to make two
copies at once without loss in signal level.

BP UHF CONVERTER FOR TV
ANDVTR
MODEL V·5736 $24 95

OUR PRICE • each

5 FOR $100.00
Use your VCR to its
maximum capa bility.
Record VHF, UHF,
Cable or Pay TV while
watching any other
mode.
FEATURES. 36 channels
• Allows comp lete programm ing
of VTR • Super color quality
• Watch or record any combination
of selectable channels. • Receives midband,
superband/Pav and all VHF channels on UHF.
• For BetaNHS type recorders or TV set . Record
and use lVs remote con trol.

JERROLD 60 CHANNEL
CORDLESSTV CONVERTER
MODEL DRX·3·105

CALL FOR PRICES
/

JERROLD JRX TV REMOTE
CONVERTER
MODEL JRX·3C105 (SWITCH)

OUR PRICE $79.95 each
Consists ot two units
- a receiver and
transmitter. 20 It con­
necting OD'd is detach­
able at one end to
help you position the
unit. May be attached to
any age or mode l TV in
minutes. No tools required.
• Receive up to 36 channels.
TV control.

• Receive up to 60 TV channels . Remote TV
Control • Attach to any age or model TV in
minutes. • No tools required . • On/Off button.
• 'Channel selection. • Channel Stepping. • Fine
Tuning.

/

BP VIDEO CONTROL CENTER
MODEL V·4802 $19 95

OUR PRICE • each
Provides remote con­
trol access of all
Video, TV or Cable.
inputs to TV or Big
Screen TV from one
location by flipp ing
switch.
• One output, your
TV set or Big Screen TV
• Four inputs • Completely passive, i.e. no AC
power required to operate . Auxiliary inpu t and
output provides added flexibility.

• M••ter Charge N.Y. State I ADD FOR SHIPPING AND INSURANCE :
• VI SA • CO D reside nts add $250.00 $4 .50

: ~~~e: Order a~~Pt~~~e $~6~ :~ ~~ m:~ : : : : : : : ~:~ .........,..,....
751 .00 to 1000.00 12.50

COD'. extra (reqUired 25% depo sit) over 1000.00 . . . . . . . ... . .. . 15 .00

l!"<
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BP VIDEO COMMAND CENTER
MODEL V-4803 $59 95

OUR PRICE • each
A switcher that can
accept 6 inputs and
direct them to 3 out­
puts. Utilizes switch
similar to one used on
home VCR·s. You avoid
signal loss incu rred by
using splitters.

OUR PRICE $69.95 each
Same as above but with a buut-ln RF Converter
that gives the model V-1877 an RF output which
can be fed directly to the antenna terminals of a
TV set This enables you to remove the copy guard
from a pre-recorded tape and view it on a TV using
only a VCR.,
Use as an RF Converter only. Used in conjunc­
tion with your TV, you can feed direct audio and
video signals from any video device such as video
camera, computer, portable VCR, etc.

BP VIDEO GUARD STABILIZER/
RF CONVERTER
MODEL
V·1877

OUR PRICE $45.00 each
Has self contained A&B and bypass switch. Many
movies, concerts and special programs for sale or
rental are copy guarded. This removes copy guard
and allows you to make copies. Many TV sets will
not play prerecorded tapes bec ause copy guard
causes picture to roll and jitter, turn to snow or
disappe ar. Video Guard Stabilizer removes copy
guard from signa l.

BP VIDEO GUARD STABILIZER
MODEL
V·1875
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FIG. 1-FREQUENCY·RE5PON5E METER outputs a tone to the device under test, and then displays
the relative level of the same signal as output by that device.

CO NSTANT·AMPLITUO E r----- BUFFER AMPLIF IER - DEVICE
f--OSCILLATOR UNDER TEST

"--* BUFFERAMPLFIER r----- METER CALIBRATED
IN dB

Circuit description
Figure 2 is a schematic of the

freque ncy-response meter. Resistor R2 is
a potentiometer that functions as the
(fine) freq uency contro l. It varies the fre­
quency over a deca de (a facto r of 10).
Proper selection of RI and R3 would al­
low R2 to give a three-decade change in
frequency . Th at, however, would cause
the dial markings to be so close together
that it would be impossible to read the
freque ncy wit h reasonable acc uracy .
Th erefore , the frequency decades are
selecte d by S I , which switches either
capacitor C I, C2, or C3 into the circuit.
Those capacitors should have a 2% toler­
ance, or should be trimmed as described
in the " Adjustments" section.

Resistors R5 and R7 are used to adjus t
the wavefo rm symmetry and to set the
frequency of the osc illator , and resistors
R4 and R6 protect the 8038 from damage
that might be caused by extreme settings

of R5 and R7. Resistor R8 is used to
adju st the osci llator for minimum
sinewave-distortion .

The input buffer/amplifier is IC2, a 74 1
op-amp that supplies a signa l whose level
is high enough to drive most of the de­
vices likely to be tested . As configured, it
provides a signal whose level can be var­
ied from a few millivolt s to 3 volts peak­
to-peak. Short circuiting the outp ut will
cause no prob lem becau se of the presence
of R II.

The output buffer/amplifier, IC3, is an­
other 74 1 whose input is the output of the
device being tested. Capacitor C5 blocks
any DC signa l-component that may be
present. Diodes D 1 and D2 protect the
op-amp from overstrong input signals.
Resistor R 14 is used to set the meter to 0
dB at the I-kHz reference frequency so
that devia tions from that level can be
measured . The meter acce pts an AC sig­
nal and gives a reading cali brated in dB.

PARTS LIST

All resistors 'I.-watt, 5% unless other­
wise specified

R1-33 ohms
R2-5000 ohms, potentiometer , linear

taper
R3-30,000 ohms
R4, R6--2000 ohms
R5, R7-20,000 ohms, trimmer potenti­

ometer
R8-100 ,000 ohms , trimmer potenti-

ometer
R9-1 00,000 ohms
R1Q--220 ,000 ohms
R11-2200 ohms
R12-1000 ohms , potent iometer, log

taper
R13, R16--10,000 ohms
R15-91 ,000 ohms

Capacitors
C1-Q.12/-tF,2%
C2-Q.012/-tF,2%
C3-Q.0012/-tF, 2%
C4-Q.47/-tF
C5-1 .5/-tF
C6, C7-100/-tF (optional)

Semi con ductors
IC1- 8038 variable frequency oscillator
IC2, IC3-741 op-amp
D1-D8-1N914
M1-audio VU meter calibrated in dB. 1­

volt RMS (or less) full scale, 2000 ohms
(or greater) coil resistance

S1-SP3T rotary
J1, J2-RCA phono jack

Misc ell aneous: power supply ( ± 15
volts, 40 mA, 1% or better requlation),
construction board, enclosure, hardware,
etc.

Rl
33 R5 RIO20K e e 220K

4 5 6
R2 C4 R9
5K 8

0.47 lOOKICI

FREQUENCY 8038 10

R3 10 12 11 Rll SIGNAL TO
30K +15V 2.2K DEVICE UNDERr #' + TEST

R8 - 15V R12
lOOK e lK OUTPUT Jl

FREQUENCY RANGE-Hz Sl LEVEL
28-200 2K·20K '=-

2OD-
2Kl '=-

R15
91K

Cl C2
0.12 0.012 C3

C51200pF
1.51lF +15V ALL DIOOES 1N914

R13
10K

- 15V 10

METER ZERO
R14 03 06
25K

R16 Ml

10K - 15V
04 07 VU METER

05 DB

'=-

r--------4~---......--_--+15V

(J)
ozo
a:
t­
o
UJ
...J
UJ

o
Ci
<{ FIG. 2-CAPACITOR5 C1-C3 are switched by 51 to change frequency ranges. Their values must be
a: accurately matched.
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FIG. 3- FRONT PANEL of author's prototype. Meters similar to the one shown are available from many
of this magazine's advertisers.

FIG. 4-AL MOST ANY TYPE of construction can be used. Leads of frequency-determining
components should be kept short.

CD
00w

'-­cz
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not sure of what to look for. compare the
oscilloscope trace with a picture of an
" ideal" sinewave in a magazine or book
so you can recognize the proper shape.

The FR EQ U ENCY potentiometer, R2.
has to be calibrated and labeled. First.
turn it completely counterclockwise .'
Th en se t the R A N G E switch to the
2K HZ- 20 K HZ position. Verify that R5 and
R7 are adjusted correctly by checking for
a symmetrical 2-kHz sinewave at J I .
Mark that position of the FREQ U EN C Y

control with a' '2. " Turn the control until
your counter or oscilloscope indicates a
signal with a frequency of 4 kHz. Mark
the panel at that position with a " 4."
Perform similar calibrations for 7. lO, 14,
17. and 20 kHz, and mark the dial settings
for frequencies between those points with
dots. Finally. verify that the calibration is
accurate on the other frequency ranges.
(It should be if you chose your capacitors
carefully. )

Operat ion
To measure the frequency response of a

preamplifier or power amplifier, connect
jack J I of the response meter to the input

If you do not have precision capacitors
or a digital capacitance meter. all is not
lost. All you have to do is measure the
frequency of the oscillator as you switch
from one range to another. If the frequen­
cies are not exact multiples of each other.
simply change (or make up parallel com­
binations of) capacitors until they are.
The frequency measurements can be
made using a digital frequency counter or
an oscilloscope.

Adjust resistors R5 and R7 to obtain a
symmetrical (i.e.. not bent over to the
side) sinewave of the proper frequency.
To perform the adjustment. set R2 all the
way counterclockwise. Set switch S I to
the 2K HZ-20K HZ position. Adjust R5 and
R7 as many times as necessary until you
ge t a sy mmetrical 2-kHz sinewave .
(Youl l find that each resistor seems to
adjust half of the sinewave.) You' Il need
an oscilloscope (and ideally a digital fre­
quency counter , as well) for that opera­
tion.

Resistor R8 should be set for minimum
sinewave distortion. An oscilloscope is
adequate for doing this.·though a distor­
tion analyzer would be better. If you're

Adjustments
If you have access to I% or 2% capaci­

tor s. use them for Cl , C2. and C3 .
However. precision capacitors are quite
expensive. If you have a digital capaci­
tance meter , you can use it to check
lower-tolerance devices until you find
values close to those required. You may
have to add small capacitors in parallel to
get the proper values . The exact values of
C l- C3 are not important. since R5 and
R7 are used to set the frequency. What is
important is that the capacitor values be as
close to exact multiples of each other as
possible. For example. values of 0 . 15
flF. 0 .0 15 flF, and 0.00 15 flF (instead of
the values shown in Fig. 2) would be quite
acceptable.

Construction
Figure 3 shows how the front panel was

laid out. The prototype was built in a 4 lf2
x 4lf2 x lO-inch metal box. but a variety
of boxes and cabinets are available and
can be used. An attractivecabinet that can
be displayed with your stereo equipment
should be considered.

The circuit can be built on a variety of
board types. The most common and easy
to find are those which hold O. l-inch
spacing DIP (Dual-In-Line) packages.
Just make sure that the board is large
enough to hold the three Ie s. two trim­
mer potentiometers. and the other com­
ponents. Wire wrap or point-to-point wir­
ing techniques are acceptable; the pro­
totype used point-to-point wiring. as can
be seen in Fig. 4 .

A 22-pin connector was used to con­
nect the front panel to the circuit board.
That probably represents an unnecessary
expense. as there are only five wires to
connect to the panel and three to the pow­
er supply.

Figure 5 shows the component layout
on the circuit board and on the front pan­
el. Wiring to the 8038 is not criticalunless
you want to add another range to go above
20 kHz. In that case. the leads from pin 10
of the IC must be kept as short as possible.

If your power supply is more than a
foot away from the rest of the circuitry.
you should add a 100 flF capacitor from
each power-supply line to ground at the
circuitry (that's shown in the inset in Fig.
2) .

Wiring to the 74 1op-amps is not critic­
al except for the wires attached to the
inverting inputs (pin 4). which should be
as short as possible. (That means that R9.
R IO. R15, R16. D J. and D2 should be
within an inch of their respective Ie s.)

Diodes D3 through D8 protect the meter
from being " pegged" with excess force .

The power supply is not shown. but
any supply capable of delivering ± 15
volts at 40 mAowith I% or better regula­
tion. will suffice. Good regulation is a
necessity because voltage fluctuations
will affect the accuracy of the frequency
calibration.
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FIG. 5-REAR OF FRONT PANEL is seen above circuit board. Power-supply module is at riglit; it
should be well regulated for accurate results.
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jack of the amplifier. Adjust the output
leve l contro l (R 12) for a signal of the
proper amplitude. Th at amplitude will
depend on the signal requirements of the
amplifier-input bein g used. If the ampli­
fier being tested has built -in meters, the y
can be used to determine the proper am­
plitude. If there are no meters , you can
listen to the signa l throu gh a speaker or
earphones to verify that the level of the
test signa l is neith er too high nor too low .
A signal that ' s too high in level will sound
distorte d; one that' s too low will be hard
to hear and will sound noisy. Using an
osc illosco pe conn ected to the output of
the amplifier is an excellent way to judge
signal amplitude and distortion .

Co nnect the output of the amplifier to
the input jack , J2, and se lect an output
freq uency of I kHz. Adjust the METER

ZERO control, R14 , to make the meter
read 0 dB at that frequency. Then, set the
frequency to 20 Hz and slowly start to
increase it. At some point the meter read­
ing will rise from - 20 dB (which is
where it will probably be at 20 Hz) and
head up toward 0 dB .

You can note the frequency response at
all point s alon g the way, or simply note
the - 3-dB or - 6-dB point s , depending
on your requ irement s. If your amplifier
has a response that ex tends below 20 Hz,
the meter will indica te it by starting out
above the - 20- dB point. You should
swee p through the entire 20- Hz to 20-kHz
range , notin g the frequency response all
the way up . The effec ts of tone controls
and filters (scratch . rum ble , and subson­
ic) on the overall response of the amplifier
can be measured . A frequency-response
test for each new sw itch setting can be run
in abo ut two minutes .

To c heck th e o pe ra tio n of yo ur
frequency -response meter , connect its
output to its input. You will, in effec t, be
measuring the frequ enc y respons e of a
piece of wire, the connecting cabl e. If
there is any variation from a perfectly flat
response , you should try to find out why .
Th e most probable cause will be an in­
acc urate (non-linea r) YU meter. A ± 112­
dB accuracy should be easily obtained .
Good so urces of YU met er s are old
ste reo-equipment, surplus outle ts, or
parts catalogs; check the ads at the back of
this magazine . A final word of advice: If
you can see the pointer of the meter vi­
brating at frequencies belo w 30 Hz, don 't
be concerned- that 's normal.

If you are measurin g the frequency re­
sponse of a tape record er , the procedure
will be slightly different from that used
for an amplifier. If the recorder has three
heads (i.e ., separate record and playback
heads) , you can monitor the output from
the tape and measure the overall record­
playback respo nse in prett y much the
same way as you did for an amp lifier. If
the recorder has only two heads , howev­
er, the process will take a little longer. In
that case you must record a tone of a given
frequenc y, rewind the tape, and then play
it back. If the recorder has a tape counter
on it , you can reco rd a series of frequen­
cies and play them back all at once , using
the counter to kee p track of which fre­
qu en c y was w here o n t he t ap e .
Automatic-l evel controls must be turned
off whe n yo u make yo ur fre que ncy ­
respo nse meas urements .

When measuring the hig h-frequency
response of a tape recorder, do so at a
level that measures about 12-dB below
the ma ximum o n th e recorde r ' s YU

meter ; otherwise you' ll overload the rec­
ording circuitry. Recorders respond that
way because normal speech and music
contain relative ly little high- frequency
informa tion, and the interna l response
curve of a recorder is such that it would be
overloaded if a high -frequency signal at a
level of 0 dB were app lied to its input.

If a recorder has bias and equalization
contr ols , you can use them to get the best
possible response for a particular brand or
type of tape. You shou ld try several dif­
ferent ones to find which are best suited to
it.

Modifications
The frequency range of the response

meter 's osci llator can be extende d. With
the selection of the appro priate capac i­
tors, I Hz- 20 Hz and 20 kHz-200 kHz
ranges can be added . High values will
produ ce low frequen cy ranges , and vice
versa. A lower frequency- range will also
require increases in the values of capacit­
tors C4 and C5.

The triangle- and square-wave outputs
of the 8038 can be made avai lable as
outputs on the front or side panel. The
squarewave output of the IC can be used
for rise time measur em ent s , while the
tr iang le wave is useful fo r slew rate
measurement s. It ' s a goo d idea to buffer
those outputs the same way the sinewave
output is buffe red . A ls o , using the
squarewave output of the 8038 often pro­
duces spikes in the sinewave input. If that
hap pens, you may want to insta ll a swi tch
to disconnec t the squarewave function
when it is not in use.

The abilit y to measure frequ ency re­
sponse is quit e useful when choosing re­
cording tape , check ing recorder head­
wear, setting tone and filter controls, or
adjusting a graphic equalizer. Mos t stereo
components and audio test equipment can
be evalut ated in minut es with the use of
the inexpen si ve instrument described
~re. ~E
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" Oh, yeah? Well my home computer call
beat your home computer!'





There are those who
say that videogames
are on the way out.
Judging from what's
coming this year,
though, that's far from
being the case.

DANNY GOODMAN

library . the company has shifted into hig h gear with a compat­
ible and intelli gently upgraded lnt ellivision II , plus a series of
modules featuring speech synthes is , Atari-2600 cartridge com­
patibility. computer-keyboard capability , and music synthesis.

Havin g learned from its experience with the originalilltellil'i­
sion Master Compon ent , Mattei endowed the new con sole with
several notable impro vements . The small addition of a red LED
pilot light on the unit will save countless players from leaving
the game on overnight-frequently a fatal mistake for the unit,
especiall y if the console is left on a carpet that blocks some of its
venti lation holes .

Hand controllers have been restyled to match the console' s
cosmetic s, but are functionally iden tica l, except that the cord s
are now terminated in a plug and stretch out farther. If a con­
troller goes bad now , you' ll be able to replace it without taking
or sending the entire unit to a repair center. That also leaves open
the possibility of adding a joystick controller for game s in which
the flat direction-disk is clumsy .

IF YOU THOUGHT HOME VIDEOGAMES WOULD SIMPLY FADE

away as home co mputers became more popul ar. you may have
to reconsider. Atar i and Coleco sparked the industry last yea r
with two new high -resolut ion ga me sys tems . And, from the
looks of this yea r's new sys tem introdu ctions, home videogames
may hold their ow n for some time to come.

Mattei Electronics has redes igned and lowered the price of its
lntellivision Master Component-s-now ca lled lntellivision 11­
while showi ng a broad line of add-o ns . Also in the wings is
lntellivision III. a supergame to appea l to the high-end game

en market. Over at Odyssey, the pr ice of the venerable Odyssey'
~ has dipp ed below $ 100 . and a second, more capable sys tem is in
o the offing-the Odyssey Command Center,
0:
I-fa Intellivision II
u:J The Mattei Electronics home-video produ ct line seems to
o have exploded ove rnight. From one lntellivision con sole . one
~ lntell ivoice speec h-synthesis modul e. and a modest cartridge
0: '- --..;
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NOT JUST A VIDEOGAME. When used with an optional telecommunications module , the Odyssey
Command Center offers computer termina l capability.

Luckil y for both old and new intellivision owners . game
cartridges are compatible with both sys tems. That means that
original /lllellil'isiol/ow ners will be ass ured of being able to play
the new cartr idges as they becom e ava ilable for the Intellivision
1/. Also. ln tellivision 1/ buyers have a fairly large library to
choose from immedi ately.

As expected. a re-styled lnt ellivoice speec h-synthes is mod ule
plugs directly into the Intellivisionll . The modul e is compatible
with the original co nso le. as well. but frankly. the light -gray and
red . modern -lookin g box will look odd sticking out of the
brown-and -walnut-finish cabi net of the old one .

An unexpected but welcom e add-on is ca lled the Sys tem
Changer-s-tu: adaptor that lets you play Atari 2600-co mpatible
cartridges. Tw o game-contro ller jac ks are provided on the adap­
tor. so you can use the Atari co ntrollers . or any of the dozens of
accessory cont rollers on the mar ket. Unfortunately. the Atari
adap tor is not directly compatible with the original /lllellil'isiol/
console: a factory modi fication costi ng $ 19 will be required .
The co nversion will be worth it . however. if you plan to hold
onto your lntellivision for a while . It is one way to get a seco nd
sys tem-s-one with almost 200 cartridges to choose from-for
less than the cos t of a new sys tem.

ex t Mallei bridges the videoga me-computer gap with an­
other add-o n. the Comp uter Adaptor and its companio n key­
board . The adaptor adds 12 kilobytes of ROM (Read Onl y
Mem ory)-which also co ntains a BASIC language interpreter­
and 2K of RAM (Random Access Memory) which may be
allocated to enhanced gra phics capabi lities with new software.
The Computer Adaptor can be upgraded by yet another ca rtridge
that co ntains 8K of ROM (with an extended BASIC) and 16K of
RAM for more co mpute r-like app lications . For programming
and educationa l games. the keyboard offers 49 pushbutton keys
in a standard QW ERTY layout. although the locations of some
keys-e-co srr no i, and those for cursor movement- are not where
experienced com puterists would look for them.

In place of the computer keyboard. you can plug in a four­
octave music keyboard . By combin ing the powers of lntellivi­
sion ll Master Component and Computer Adaptor, a remarkab le
six voices are at your disposal. Th ree software cartridges are
planned for music alone . the most impressive of which is tenta­
tively called lv/dod)' Maker. With it. you ca n use the key board to
create and record up to six musical voices for playback later,
along with a display of the actual music notation on the screen .
While playing back a selec tion. you ca n easily alter tempo.

I
I ~
c
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IF YOU'RE NOT SATISFIED with the games available on the market , In- J~
telllvision 's Game Maker helps you to create your own. ::

WITH THE OPTIONAL Intelllvision music synthesizer, Melody Maker can
be used to help you learn about and compose music.
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THE MOST TRUE-TO-L1FE video baseball game yet, Intelllvision's Worla
Series Baseball even offers sp ill-screen views.

multi-colored LED status-readouts. Look for most of the first
cartridges to play up the improved graphics resolution with a
number of three-dimensional screen simulations with receding
corridors and Z(uxon- like views.

Compatibility is also a strong feature for the lntellivision Ill .
which is capable of playing old ln tellivision cartridges and can
be expanded with modules for the lnt ellivision Il . including the
Atari 2600 cartridge adaptor, the Computer Adaptor. and the
Music Svnthesizer. Like Atari's5200, /lltellivisioll lll will be the
high end of lattel ' line. Intelli vision II will continue to be
supported on its own. 0 price had been announced as we went
to press.

Odyssey Super Game
The Odyssey folks in Knoxville, Tennessee haven't been

napping. either. New for 1983 is the Odyssey Command Center,
not simply a modestly priced high-resolution game (under $200,
like Odyssey' wa ). but a gam~ with the fla~or of a computer.
Bearing no family resemblance to Odyssey': the Command
Center nevertheless features a full typewriter-style keyboard,
but this time with pushbullon keys. There are even ENTER,

SHIFr, and CAPS LOCK keys where a computerist would expect to
find them. A separate row of keys features math symbols. three
.. oft" (user definable) function keys (FI-F3), HALT . CLEAR,

and RESET.

Joysticks have been redesigned and store within the console
for a neater appearance when not in use. Another improvement
is that joysticks are not factory-wired into the console, making
repair or replacement easier. An expansion connector in the
back will accept a small add-on voice module. a BASIC pro­
gramming module. and others, including a communications
interface (phone modem).

That's right-part of the" computer flavor" of the Command
Center is its ability to become a home communications-terminal
for access to consumer databanks like CompuServe, The Source
and the Dow Jones services. Also planned is a computer­
programming module housing a Z80B microprocessor and 16K
of RAM. Suddenly it is clear why the Command Center's
keyboard is more computer-like than Odyssey"s-the Com­
mand Center itself is more computer-like.

The Command Center is no slouch when it comes to graphics
resolution. either. It is reported to have a resolution of 320 x
210 pixels, or greater than that of the Intell ivision Hl ,

For current Odyssey' owners, the software compatibility
news is pretty good, but somewhat complicated. First of all, any
current Odysse/ cartridge will work with the Command Center,
with Odyssey'-t;'pe graphics. Gradually. a number of the best
selling Odyssey: cartridges will be redesigned to take advantage
of the added graphics capabilities available when using the
Command Center. Essentially, the redesign will consist of the
addition of new. colorful backgrounds to the basic game. For
example. in Pick Axe Pete, instead of a black background there
will be an inactive backdrop resembling the brown craggy walls
of a mine shaft, and other paraphernalia. The action part of the
game will be the ame as before. If you plug one of the enhanced
cartridges into an Odyssey', all you'll see is the original game on
a black background.

With that in mind, expect to see about a dozen Odyssey' hits
enhanced for the Command Center by the end of 1983. (Com­
mand Center delivery is scheduled for the third quarter of 1983.)
Additional cartridges will be created for use on both the
Odysse/ and the Command Center-thus furthersupporting the
Odyssey' into 1984.

There will he, however, new game cartridges that will work
onlv with the Command-Center and will take full advantage of
the' new unit's features. About twelve Command-Cemer:-only
cartridges should be ready by the end of the year. including new
deluxe Master Strategy Series games.

All that action by some big hillers indicates that there is still
plenty of life to home videogames. Home computers are pop­
ular. to be sure, but serious computing and serious gaming just
may not go together on the same equipment. R-E

meter and key in realtime. Melody Maker should be a great help
to anyone trying to learn how to read music.

Other software planned for the Comp uter Adaptor includes
BASIC language tutorials. elementary education activities with
familiar cartoon stars like the Jctsons and the Flintstones, a
three-dimensional strategy game similar to chess, and the now­
famous baseball game (the one TV spokesman George Plimpton
teased us with last Christmas) featuring TV camera-angles and
split screens of the game action.

All the computer modules are fully compatible with the orig­
inal lnte llivision console without modification.

Intellivision of the future
That's not all Mallei has up its gaming sleeve. Scheduled for

delivery late this year is l ntellivision III , a do-everything game
that will try to outperform Colecovision and the Atari 5200. The
published specifications are impressive. Graphic resolution is
rated at 320 x 192 pixels (versus 256 x 192 for Colecovision
and the 5200) . Up to 64 objects can be in motion on the screen at
once (versus 32 and 5 for the Coleco and Atari systems, respec­
tively). (By "at once" we mean every Y60 second.) There's still
more: six-voice music. built-in speech synthesis, stereo sound­
effects. microwave wireless hand-controllers with tactile key­
pads and real joy sticks. automatic antenna-switching, and
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~ ONE UNUSUAL FEATURE of Intelllvision's BASIC Programmer Is Its
a: color-coding of BASIC Instructions.
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VIDEO
GAMES

Although it got off to a slow start, Caleca has recently shown a burst of energy and creativity
that makes its new products worth watching for.

DANNY GOODMAN
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Controller design
The standard Colecovision hand controllers have rightly been

criticized for a couple of faults. For small hands-even small
adult hands-they are awkward to hold. The body of the con­
troller feels too wide for a comfortable grip. It would be accept-

Console spec ifics
The Colecovision console's cabinet is a low profile. black

plastic box with only two controls-an ON-orF slide switch and
a RESI :T pushbutton-s-both of which are flush with the cabinet.
Two plug-in. coiled-cord handcontroller. when not in use. nest
in separate bays. with only the joy tick knobs extending above
the case surface. There is ample room in the bays for the cords.

Power to the console is provided by a large wall-plug supply
at the end of the powercord. While the transformer is apparently
large enough to handle future console add-ens. having such a
large and heavy box plug directly into the AC socket is awk­
ward. since the box may also block access to another socket.

The procedure for connecting Colecovision to a TV set's
antenna terminal is the same as that used for most vidcozarnes.
A TV/game switchbox is included with the unit. ~

Colecovision cartridges plug into a top cartridge-slot pro­
tected by a hinged metaldoor that gets pushedout of the way as a
cartridge is inserted. The door helps keep dust out of the circuit­
board connector inside. On the front panel of the console is
another slot with a sliding plastic door. That slot is where some
of the expansion modules plug in.

IN THE PAST. VllJEOGAI-1E-SYSTE:'-1 :'-IAN rACTUKERS WOULD

introduce a console and a handful of cartridges to get the ball
rolling. and then release a trickle of cartridges every several
months. Early owners suffered from a lack of new challenaes,
and it took potential buyers a while to notice any growth inthe
variety of cartridges. It could be a couple year before you would
legitimately be able to call the game selection a library. And.
even then. all you'd have would be a console and a few car­
tridges.

T~hat may still be true today for some companies. but not for
Coleco. In the last six months of last year. the firm not only
began shipping one of the most advanced videogame systems in
the industry. but two expansion modules as well. along with
cartridges containing the most popular arcade game titles at the
time. In the succeeding 12 months-by the end of 1983-the
Coleco svstem will have more state-of-the-art hand controllers.
expansion modules. and computer add-ens than any other home
game. That includes their Expansion Modu le #3, that will add a
megabyte to Colecovision's memory.

Colecovision lives up to its claim of being a "third genera­
tion" videogame. Graphics resolution isequal to that of the best
home computers. thanks to a Texas Instruments graphics­
generator IC It allows up to 32 different moving objects to be on
the screen at once. The sound circuits are versatile enough to
recreate arcadc-zame music and sound effects . Most im­
portantly. the entire system was designed from the start to be
expandable. ~

CD
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CO[ECO'S SUPER GAME MODULE (or 'Expansion Moau le #3) uses wafer tapes Insteaa of cartriages .

able if vou onlv had to hold a controller with one hand. and let
vour other hand do all the action. But trying to use the side­
mounted FIRE button is exhausting. And. \~'he~ both fire buttons
are used. cramps may set in. It is~lotunusua l in a tense moment
for the entire controller to pop out of your hands.

The joystick is also awkward. The big knob would be much
more effective if the tick beneath it were longer. As it i. now.
you can't get the grip that you would expect from an arcade
controller. For one-player games. you can plug in a more com­
fortable joys tick-provided it is compatible with the Atari 2600 .
You'll still need one Colecovisiou controller plugged in. be­
cause you need to use the keypad to select game levels and to
restart game'. There 's an alternative. thoueh-s-vou can u e
Coleco'~ new super controllers (see below).' ,
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is« THE SUPER ACTION CONTROLLER gives you complete control over all
a:: the act ion .
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A strong point of the controller is its numeric keypad. It' s a
touch-sensitive. membrane type. with each of the digits deeply
recessed. Overlays. when needed. slide underneath the plastic
grid . That way. you can feel your way around the keypad while
keeping your eyes on the screen action-in sharp contrast to the
lntcllivision and Atari 5200 coruroller-overlavs that make vou
look at the coruroller if you want to hit the correct key. .

Adaptors abound
Coleco was the first on the market with an adaptor to accept

Atari 2600 cartridges for play on a different system. The Col­
ccovision Expansion Module # I is about one-third the size of
the Colecovision console. into which it plugs via the expan ion
slot. The module has all the control witches used on the 2600
console handy. Two controller-jacks face the front (as they
should on any console) for plugging in Colecovision or any
2600-compatible controllers. With the expansion module in­
. tailed. the Colccovision cartridge slot is disabled. and graphics
resolution is the same as on the 2600 . While waiting for the
Coh'('(}\'isi;m library to grow. players can take advantage right
now of the nearly 200 cartridges on the market that are compat­
ible with the 2600 . The module rnav also be an incentive for
2600 owners to upgrade to Cole(,OI ,isioll without sacrificing a
hcftv investment in their 2600 software.

Iti s possible. however. that some 2600-style cartridges may
not work with the expansion module. Apparently. the cartridge­
slot specifications for the module are not completely identical to
those of the Atari 2600 . The difference is onlv a tinv fraction of
an inch. but some cartridge cases (and the Starpath Superchar­
ger) prevent all the contacts from making proper connections to
the Colecovi sion adaptor. Coleco is working with 2600 software
developers to make sure that won't happen in the future. Star­
path. for one. is including a special extender with each
Supercharger for use on the Colecovision adaptor.

Expansion Module #2 is a unique driving controller designed
to convev the arcade realism of driving games like Turbo .
Surprisingly. you can really get both h~lI1ds on the steering
wheel. A wired-remote foot pedal is your throttle. One of the
hand controllers fits sccurclv in the module at a convenient angle
so its iovstick can be used as a gearshift. Packaged with the
module is thc Turb u cartridge. a 110mc version o(a succcssful
arcade game bv Scua. Another driving game. Destruction Der­
In'. is ;chedulcd f~ r introduction th i ~ "ear. with more on the
druwinz boards. .

II' yo'u were already impressed by Cole covision 's fidelity to
original arcade games. you' II be blown away by the capabilities
of Expansion Module # 3. planned for release this summer. The

125add-on make ' Colccovi sion the first videouarne svstem to
use a small magnetic tape format called wat~r tape. Small
ca. settcs contain very narrow recording tape that can transfer
compu ter data much faster than typical computer cassette­
recorders . That lets a game designer break up a very long
program into sections. As the game progresses to new screens,



the tape quickly loads the screen information into the console .
Coleco can now offer a Super Donkey Kong wafer that not

only plays all four screens of the arcade original (as opposed to
three in the cartridge version). but throws in the amusing in­
terludes between screens. And because the wafer is also a
recording medium . all-time-high scores are stored even when
you tum 'Off the game. Wafer titles planned for later this year are
Super Donkey Kong Jr., Super Zaxxon. Super Turbo. Super
Smurf, Super Sub Roc. and others.

A roller controller is new for 1983. Made popular by a number
of arcade hits like Missile Command and Centipede. a roller
controller gives the player 360-degree control of the central
character or cursor around the screen. with a velocity that varies
depending on how fast the ball i spun. Colecos adaptation is a
separate con ole with slots for the two standard hand controllers .
An important added design feature is that FIRE buttons are
integrated into the roller panel. making it more closely resemble
an arcade control panel. The first cartridge to employ the roller is
a licensed game called Slither. Only games designed for the
roller will benefit from its action. but more such cartridges are
promised.

Super controllers
For something completely different. Coleco has " one­

upped" everybody with a set of Super Action Controllers that
gives you more control over the action than any other hand
controllers around .

Packaged with a TV-camera-angle baseball game . the new
controllers feature four buttons on the grip. a 10-button raised
keypad (in a 2 x 5 arrangement). an easily grasped joystick . and
a speed roller. With so many controls at your fingertips. very
realistic play is possible. For example. in baseball. the defense
can shift individual outfielders. On offense. the base runner can
move at different speeds. according to how fast the roller is
spun. Two more cartridges for the Super Action Controllers are
scheduled for the immediate future-Contact Football and
Rocky Battles The Champ. based on the movie hits.

Further expansion modules are planned for this year. includ­
ing a computer-keyboard expansion. details of which Coleco
will not release until it is formally announced.

Software
Each time you plug in a new cartridge and turn on the console.

a title screen appears for about 15 seconds. Then you are
presented with a computer-like menu that supplies the game
op tions avai lab le to you. Most games offer eight choices: four
skill-levels for one or two players. Pressing the appropriate digit
on either controller keypad starts the game. To replay the game,
you need only press the star ("*") button on the controller. or
the pound (.. #") button to select a different game option from
the menu .

Because Colecovision is targeted fir t toward the arcade­
game crowd. it is not surprising that the company would choose
a classic arcade hit game as the cartridge to be packaged with the
console-Donkey Kong. Although there are minor flaws in the
program that only experienced garners will detect after consider­
able play. the Donkey Kong designer (perhaps "translator"
would be a better term) has brough t the true tlavor of the arcade
game to a home version . The graphics are crisp and finely
detailed. Successful players are treated to three different screens
of play. of which the third is an intense challenge even for
experienced players. The home version is every bit as good a
contest as the arcade original.

Zaxxon is Colecovision's most expensive cartridge (about
S50) . The home version doesn't have quite the high resolution
pizzaz of the arcade original-the variety of ground targets is
much more limited-but players will still get the banking and
flying feeling while guiding the jet over the floating space cities .
As in the original. there are two cities and a free-space battle in
between. Experienced players will find the 2axxon robot scene
easier to reach than in the arcade version of the game. but
successive levels require more hits of his missile to be success-

DONKEY KONG. This true-to-the arcade version Is packaged with the
Co/ecovion system.

ful. Also at higher levels. some of the ground targets shoot
sideways at you when you least expect it. The home version also
lets you experiment freely with the altitude indicator at the
creen's left edge in squeaking through tiny passages in walls

guarded by deadly rays-where most quarters are lost.
Other new arcade cartridges for 1983 include: Donkey Kong

Junior. Looping, GUlf. Wizard of Wor, Pepper II , Mr. Do.
Space Panic, Victory, Space Fury. Wild Westem. Frenzy. and
Buck Rogers' Planet of 200m. Another Sm urf cartridge is
planned for the kids. as are a role-p laying game called Tunnels
and Trolls. and Horse Racing, Blackjack/Poker. and a game
based on Count Dracula.

It's one thing. of course. to promise great products. and quite
another to actually deliver. So far. though. Coleco has racked up
an admirable track record in living up to its Colecovision system
promises . That makes the future of Colecovision all the more
exciting to watch. R-E

. 'Talk about pressure and tension ...1 aon'tmean in school, 0111
trying to stay on top playing all the video computer games!"
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With its high-resolution
graphics, advanced
controllers, and expansion
capabilities , the Atari 5200
offers twice as much as the
2600, in more ways than
one.

DANNY GOODMAN

Good looks
While it may be difficult to think of a videogame as being

"profcssional." the 5200 without ques tion is the most
professional-looking unit to generate a space invader on a color
TV. The console is shaped like a gently sloping wedge. made
out of black plastic with liberal trim includingsmoked plexiglass
panels on the top surface and a brushed-aluminum band. The
smoked panels and the brushed aluminum are protected in
shipment from the factory by easily removable self-adhesive
plastic sheets. Other than the trim. the only features of note on
the top surface are the wide cartridge slot and a single ON-OFF

pushbutton.
The console is not small. measuring 4 1j~ x 15 x 13 inches.

and therefore lakes upquite a bit of space wherever you set it up.
And while it is undeniably attractive. unlike its durable brother,
this system's console may not take well to careless children­
the plcxiglass and brushed-aluminum surfaces are more suscept­
ible to scratchc and other damage then the 2600's tank-like
case . But overall. the 5200 is the prettiest game around to look
at. even when it' off.

One advantage Atari had in developing the 5200 that it didn' t
have when it developed the 2600 was feedback from players

decided on an official name. One inside Atari source claimed
that the unit was officially nameless even during its early stages
of production. That the machine's final name is a number that is
equal to 2600 x 2 would lead us to believe the new unit offers
twice as much as 2600. In many cases that is true.

TII ERE ARE A FEW PRODUCTS THAT HAVE IIAO SUCII A DRAMATIC

impact on the marketplace that either their brand names or the
names of their manufacturers have become synonymous with
the industry as a whole. How many of us cover a sneeze with a
Kleenex. have a Coke with our lunch. or make copies on the
office Xerox machine'?

Atari hasn't had quite that kind of impact-at least as of now;
still. thanks to its superior marketing and large game library.
when most people think of vidcogames the)' think of the old
rcliable 2600. Exact figures are hard to come by. but as many as
75Cfc of the 15 million households that have videogame systems.
probably have that first-generation programmable videogame.

On the market since 1977. the 2600 is an anomaly in the
consumer-electronics industry. which rarely sees a product re­
main on the shelves a for more than two years before some
"new. improved" version hits the street. condemning the ear­
lier version to the pile of obsolete products. But. years after its
introduction. the 2600 still nourishes .

But experienced game players-both home and arcade­
seem to always want more from game manufacturers: more
detailed graphics. more sound variety, more realistic game play.
more challenging play. etc . For them. the 2600's capabilities
don't measure up to the kind of action they see in the arcades or
on friends' personal computers .

To meet the demand: of such players. Atari introduced its
long-awaited advanced system. the 5200. late last year. Origi­
nally announced to the trade in January 1982 as "System X'"
the 5200 was under development quite a long time before Atari
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ATARI'S TRAK·BALL con trolle r gives the 5200 that arcade feel. It's a great
improvement over the joystick supp lied.

about hardware features they'd like to scc. Just about every
desian oversiuht of earlier vidcouame svstems has been cor­
rected in thc 5200. and several inte~esting innovations have been
included. ~

One less wire
Perhaps the biggest headache associated with owning any

earlier home svstem is the unavoidable rat' s nest of wires linking
the console to AC outlet. TV antenna-terminals. and hand
controllers- a minimum of four cables. And. therc is the pesky
switchbox that selects the TV input (either thc T v-antenna or
aamc) to contend with.
- Engineers at Atari attacked thc problem head on. coming up
with an ingenious new switchbox that manaues to eliminate one
of thc wir~s to the console as well as thc manual switch. In the
new setup. thc switchbox is an active component. Power from
the AC transformer goes to the switchbox. From there. power
passes to the console along the same cable used to convey the
video output to thc switchbox. Excess cable between console
and switchbox can be wound around a recessed channel under
the console. The rcul rnacic. however. comes when vou want to
play a game. Whcn youprcss the console's ox-orrbuuon. thc
switchbox electronically selects the g,II11C input. When you're
through playing. press the ON-OFF button again. and thc switch­
box selects thc TV antenna. Nothing could be easier.

Of co urse , the custom switchbox arranacmcnt means that vou
must usc Atari' s box. even if you have a~fancy video switcher.

A brief word about thc power transformer. Following the
sensible example set by its 4001800 computers. Atari places the
actual transformer box midway along thc power cable. The
advantage to that ove r the more standard wall-p lug-type
transformers is that a transformer of ample size can be used

without too much concern about the space it takes up. Other­
wise. thc wall-plug unit is likely to take up so much space at the
AC socket that access to the other sockets is hindcred- sockets
that arc needed for such things as your TV. VCR. and so on.

Another nice feature of this system is that you don't have to
remember to turn off thc console before chanzinz cartridzcs.
That is a convenient feature to be sure: A lthou~h most~ex­
perienced game players are by now conditioned t~ turning off
thc power first. many of their friends and neighbors are not.
Pulling out a 5200 cartridge causes thc screen and sound to go
blank but will not cause damaue to either thc cartridge or the
console. (Sometimes. though. ~'hen vou re-insert a can ridue. a
quick on-off cycle is needed to clear the screen of "garbage."

The console also has another feature that. although simple.
could save you a couple of service calls. Due to thc lack of any
kind of on/off indication. all too ofte n owners of almost everv
other system have come back to their unit onlv to discover that
thc game has been left on all night. That could prove fatal to a
game. especially to units with inadequate ventilation. The likeli­
hood of that happening is reduced in the 5200. as it features a
pilot light that glows whenever the unit is on.

Advanced controllers
Borrowing an idea from home computers, all four hand­

controller sockets (ports) are located on thc front of the console,
closest to the players.. That arrangement gives players much
more effective cord length for the controllers.

But even more important is the controllers themselves: they
look like thev have a lot aoina for them, and they do. with the
two exceptions noted below .~ They are. of course. ull-in-one
controllers. with both a joys tick and twelve-button keypad.
There are two FIR E buttons. called the upper and lower FIR E
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A REALISTIC-LOOKING PLAYFIELD Is the high light of Atar l's Soccer .

MtSSLE COMMAND looks very much like the orig inal .

buttons. located on each side of the controller (to accommodate
left - and right-handed players). The buttons are located close
enough to each other so that repositioning your hand to hit either
one (a drawback in the Intcllivision controllers) i not required,
and they arc not so stiff as to cause discomfort during rapid
firinu.

A~row of buttons along the top of each controller gives onc
player the ability to reset and start games without reaching for
thc console . A third button i the key to a helpful innovation-i t
lcts the player pausc at any spot in a game to answer thc phone or
plot a possible escape from impending destruction.

There is. however. one serious problem with the joys tick-a
problem that will be particularly troublesome for anyone who
has played another vidcogamc for any length of time. Unlike the
joysticks for every other system on the market. these arc not
self-centering and. because of that. make the action on the
screen hard to control. Problems with that design become very
apparent in a number of games . For example. in Star Raiders
you must carefully po ition a tiny cursor within a small box
representing a sector of a galactic grid-map. but valuable timc is
usually wasted trying to keep the cursor steady. A self-centering
joystick lets you gently nudge the cursor to thc appropriate box.
In Super Breakout, the cartridge supplied with thc unit. thc
joystick provides nowhere near thc level of prcci ion offered by
the 2600' s rotary paddle-controllers. Most of thc problems will
be solved nicely by the optional Trek-Ball controller. but Atari
still should have made the joysticks more controllable.

Anothcr disappointmcnt is the keypad. At first touch. the keys
have a nice " feel" to them, and it seems as though it might be
pos. ible to find your way to the right buttons without looking
away from the action on the screen. (That's nearly impossible
with the barelv articulated bubble kevs on lntcllivision control­
lers. ) But it 'doesn' t take long to 'discover that thc keypad
overlays take you backward one step. by essentially converting
real keys into flat membrane keys. In playing Star Raiders. in
which swift interaction with the kevboard can make or break a
mission. a player can be blasted to bits while fumbling to turn on
his shields. Game play is often much easier if the key functions
are simply memorized and the overlay discarded.

One really nice thing about the controller is that they nest
completelyout of ight under a plexiglas panel when not in use.

Software Library
Because it is a new home vidcocamc, the 5200 is somewhat

light in the oft ware department. bl~t that status should change a .
more machine are sold. Initial offerings consist of eight time­
tested arcade winners and a few sports games.

Because the circuitry of the 5200 resembles the Atari family
of computers (the arne 6502 microprocessor. graphics rcsolu­
tion. and ound generation) it' s not surprising that most of the
fi rst cartridges to hit the market arc adaptations of Atari compu­
tcr games. They're not exact copies. however: they have been
slightly enhanced in places.

For example. in Sup er Break out you have the same four
game-variations (Breakout. Double. Progressive. and Cavity).
but each time you bounce a ball up to one of the bricks. the bricks
dissolve. rather than just disappear.

Poe-Man is unque. tionably the best home version of the
all-time great. For the 5200 . Atari' s designers took the already
fabulous home-computer vel' ion and added humorous in­
termissions.. imilar to those found in the arcade version of the
game.

Galaxian and Missil e Command look very much like their
arcade originals, while Space Invaders. although an exciting
rendition, lacks the alien rocket ship along the left side of the
screen found on the computer version. Other arcade titles in­
clude Defende r. Centipede, and Qix .

Sports titles are limited so far. with high-resolution action
available only for soccer. football. and baseball.

Independent cartridge-designers like Activision are keeping a
close watch on sales of the Atari sy rem to determine when (or
whether) there will be enough units to make it worthwhile to
design cartridges for the new machine. Irnagic. however. has
already announced its intentions to have 5200-compatible car­
tridgcs available by Christmas.

Expandability
Among the features that are sure to draw garners' attention is

the fact that additional options will make the unit evcn more
desirable in the future. The first option to come to market is a
roller-ball controller that provides 360-degree directional con­
trol of the cursor or character on the screen. The 5200 Trak -Ball
controller features two sets of keypads and fire-button pairs
(presumably to accommodate both left- and right-handed play­
ers). Of all the home roller-ball controllers available. that add­
on has the rno t arcade-like feel and the largest surface area
around it for controlled play even under panic game conditions.

Other accessories announced include a voicc-svnthcsis mod­
ule and a 2600-cartridge adapter. Atari might have won over
many of the garners who chose Colecovision if that 2600 adapter
had been ready from the beginning. That's because the only
serious drawback that the 5200 has i thc small library currently
available for it.

Thc 5200's $250 price tag is high. especially when you
consider that you can buy an Atari 400 computer for about the
same price. and there is a far largergame library available for the
latter machine. But as add-ens and new. distinctive. software
become available only for the 5200 . it may be one of the few
systems to survive thc computer gold rush of the 1980·s. R-E
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Perk up your
Atari-2600-compatible
videogame console with this
new accessory. Its
combination of added RAM
and high-quality games is
hard to beat.

DANNY GOODMAN
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TV screen (as the picture tube's electron beam scans horizontal­
ly across the screen). It' s obvious that some compromises have
to be made. For instance, during calculations, the 2600's video
generator simply repeats the last line it painted until it rece ives
further information to do otherwise. Therefore, much of the time
the resolution of the graphics is limited to j ust every other line .
But the Supercharger changes that.

Under normal circumstances, a game cartridge consists of
ROM (Read Only Memory) that is factory-programmed to turn
the 2600 into a Missile Command game. or whatever-the 2600
gets its instructions from the ROM in the cartridge. The
Supercharger. on the other hand, consists primarily of empty
RAM (plus some ROM containing factory instructions on how
the system is to' 'behave' '), and boosts the 2600's overall RAM
capacity to over 6000 bytes. All the electrical power the
Supercharger requires comes from the cartridge slot-a defi nite
convenience.

To playa game, the game information (similar to the informa­
tion contained in a cartridge's ROM) must first be loaded into
the RAM . The procedure to do that is similar to the one used
when loading a cassette-tape program into a personal
computer-only easier. Games are downloaded through a 34­
inch cable that is wired into the Supercharger. That cable is
terminated in a V-t-inch mini phone-plug that can be connected to
any cassette-tape recorder. even "walky-type" personal stereo­
cassette players.

Unlike a computer, which requires typing some BAS IC com­
mand on the keyboard (CLOAD for loading from a cassette, for
example). the Supercharger prompts the user right on the

Atari graphics
To understand how the Supercharger works its magic takes a

little knowledge of what goes on inside that Atari 2600. The
2600 offers only 128 bytes of internal RAM (Random Access
Memory). some of which must be held in reserve to keep track of
information like score digits. the number of turns left for each
player. the instantaneous location of objects on the screen, and
the like. That limited amount of RAM can sometimes be severe­
ly taxed, such as when the 2600 sometimes needs to perform a
sp lit-second calculation while a scene is being "painted" on the

TO MOST OWNERS OF A ATARI 2600 (OR AN ATARI-2600­

compatible machine). the cartridge slot is simply where you
plug in your ROM-based game cartridges. But to owners of
Starpath ' s (324 Martin Ave., Santa Clara. CA 95050) new
Supercharger unit, it is the launching pad for a new series of
games that make the 2600 do a lot more than most game players
would ever have thought possible.

The exciting new system offers a unique combination of
features that include enhanced graphics and the ability to load
games from cassette tapes; you can play more complex games
than ever before on the 2600, yet at a cost-per-game that's half
that of its nearest cartridge competitors. By mid-year, Starpath
(formerly called Arcadia) expects to have about a dozen games
on the market; all are playable only through the Supercharger,
which plugs into the cartridge slot on the game console. Besides
offeri ng the best graphics ever devised for the 2600, a high
percentage of the games are first-rate in their own right. pointing
toward even greater things to come.
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THE SUPERCHARGER cons ists mostly of empty RAM.

screen. Over a background of twinkling stars. the words REW IND

TAPE and PRESS PLAY appear. In a few seconds the program
begins loading into RAM. Vertical blue bars fill the screen
during the 30-second load. indicating that everything is going
smoothly. If an error crops up. the screen immediately reverts to
the prompt messages for another try. Once the full program is
loaded. the screen tells you to STOP TAPE. When you do. you see
the title screen for the particular game you've loaded.

The bulk of the Supercharger's RAM is devoted to game-play
information. taking the place of a cartridge ROM: but even so.
more RAM is devoted to storing screen images than would be
possible using the 2600 alone. The extra RAM allows the game
system to perform any calculations needed during the vertical­
blanking interval (the period during which the black bar you see
when the vertical hold is misadjusted is scanned). Thus. in­
formation for a complete picture frame can be "read" without
interrupting the screen painting. The result is a video image that
can address individual horizontal scanning lines on the TV
screen. Images are sharply defined and detailed. much more so
than you would think possible using a 2600 .

Multiple-load games
Cassette loading of programs into the game system produces

an added benefit-increased game playability. A ROM-based
program is limited in the variety of game play and/or the varia­
tion in screen displays-or "boards" as arcade garners would
call them- it can provide. The problem is that the 2600 can
access only a small amount of memory (either RAM or ROM) at
any given time. One method of building multi-level. multi­
screen game play is to develop a series of cartridges that use
knowledge from earlier games as the basis for further play. Atari
is doing just that in its Sword Quest series. and (magic is using a
continuing theme in Atlan tis and Cosmic Ark. with others per­
haps to follow.

Starpath has a better solution: successive levels on multiple
loads of the same cassette tape. Escape from the Min dmaster and
Dragonstomper (one thing's for certain. this company has some
of the most imaginative game titles on the market) were the first
two to use that technique.

Escape from the Miudmas ter is the first 2600-compatible
maze game to feature realistic three-dimensional effects: it
appears as if you are really walking down corridors and through



PHASER PATROL is shipped with the Supercharger.

THE ACTION IN Communist Mutants From Space Is even better than its
name.

doorways. That creditablejob is the result of the Supercharger' s
high-resolut ion graphics tha t reduce to a minim um the
" stairstepping" effect so noticeable on diagonal lines in the
basic system.

The predominant game play is much like a psychological test
of perception and memory. Scattered about a maze's dead-end
alcoves are several shapes and the respective "holes" in which
they belong. A radar screen gives you a better appreciation for
the layout of each maze. First you must find a shape. pick it up
with the action button (you can carry only one object at a time).
and find its hole elsewhere in the maze. Press the action button
again and the object flies up to the hole. and you can move on. In
early levels. the shapes arc easy to remember-a square. circle.
etc.-but they get far more complex and similar as play
progresses- orne even resemble tinkertoy-like objects. for ex­
ample. The locations of shape and holes change each time you
load the program so the game always presents you with a fresh
challenge. When you've completed a level. you have to find a
secret doorway that gets you upstairs to the next level. Each load
of the tape contains two mazes. or a total of six maze in all that
must be solved in order to escape the lindma. ter. A fourth load
contains a score and rating screen.

There' s more to the game. of course. Another creature is also
in each maze. lf he touches you. you lose a " life." Fortunately.
his movements are restricted to main corridors. and an audible
alert lets you know whether he is near. If you're about to go
through a doorway and the tone is high-pitched. you can be ure
he's right on the other side of the door waiting for you. At higher
levels. some interior corridors have deadly force-field panels

tlying by. You've got to time your passagejust right and stop on
a dime before the next one comes at you. Don' t be fooled into
thinking that. since you start with ten lives. you' ll have no
trouble getting to the top. lt will probably take weeks before you
make it to the third load.

When (I/ut if) you lose all ten lives. youare instructed to PRESS

PLA yon your tape player. The tape loads each successive level
into the system. but the console know that it must automatically
continue to the last. the scoring level.

Also. in an alcove within the fir t five mazes is a game­
within-a-game for a chance to earn bonus points. Each one is
different- some are strictly hand-eye coordination tests. while
other are retlex challenges or memory quizzers. Oh yes. they
also help you forget where you may have een shapes and hole
you' re trying to remember for later reference.

When you add up the superb graphic imagery of the hallways.
good sound package (including the audible alarms). distracting
sub-games. and far more board variety than possible from any
other ex isting ROM-based cartri dge. Escape Fro m the
Mindm aster ranks among the finest videogames on the market.

Dragonstomper
Another multi-load game. Dragonstomper. is a graphics

adventure game with three complete loads. Each load level is a
completely new graphics environment for your character. The
first territory takes up about about six screens as the view scrolls
around the ' ' landscape." You do battle with a variety of enem­
ies. picking up trength. gold. and other possessions along the
way. Your interim goal is to acquire an identification paper. or
enough gold to bribe the guard at the bridge.

The second load is a city. It is only one screen big. but there
are four shops in which you can buy or trade possessions for
supplies you may need in the last journey to the dragon. Once
equipped with your supplies. you pass into a cavern where many
dangers and hand-eye challenges await before you can meet that
beast.

Typica l of adventure-type games. the instructions are
sketchy. leaving you to experiment with the effectiveness of
your various possessions on the hazards.

As you can probably gather from those two examples, some
Starpath games arc not for the novice videogamer. The chal­
lenges are tough. and even the single-load games like Fireball
and Communist Mutants Front Oilier Space are likely to hold the
interest of even the veteran videogamer. The cassette packaged
with the Supercharge r. Phaser Patrol. is perhaps the best Star­
Raiders variation available for any home game.

Not everything has gone smoothly for Starpath. It ran into a
small obstacle in late 1982 when Coleco started shipping its
Colecovision expansion-module for Atari 2600-compatible car­
tridges. For want of a few thousandths-of-an-inch clearance in
the adaptor slot, the Sup ercharger (and some 2600-compatible
cartridges as well) do not make complete connection. Starpath is
now including a mallextender for use with the adaptor. Owners
of earlier units can obtain an extender at no charge. if they need
one.

The good news for Atari computer owners is that Starpath is
adapting some of its games for a single load into the computer.
Games like Escape Front The Mindmaster take up about 32K of
memory. so only specially upgraded Atari 400's (which come
with a factory maximum of 16K RAM) or Atari 8001/ 200XL
computers can play them.

The bridge to computer software is not an unlikely move for
Starpath. The company insists that although it. first product was
hardware oriented. it is not developing hardware simply for the
sake of selling hardware. To reinforce that statement. Starpath
recently reduced the suggested retail price of the Superc harger
to $44.95. or slightly more than the list price of a tor-of-the-line
cartridge. When you consider that additional. deluxe games are
available on cassette for only S15 to S17each. it is clear that the
Supercharger is a great value for the 2600 owner looking for
more. Its combination of great games and great graphics is one
that' s going to be hard for any videogame system to beat. R·E
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RECREATI NG T HE " A RCA D E EX PERI ENCE "" H AS BEEN T HE GOAL

of several home-videogame manufacturers ever since the boom
in arcade action caused by Spa ce I nvade rs . Asteroids. and the
unforgettable Pac-M(//1. However. the limitations of home
color-TV receivers prevent full reproduction of the high­
resolution color graphic used by the arcade machines. no matter
how .ophisticated the game or computer con ole hooked up to
them.

One system. though. does manage a creditable job of bringing
a genre of arcade-game display and action to the home versions
of vector-scan games like As tero ids. Tempest . and Reactor . The
game sy tem is called Yectrex, and is manufactured by General
Consumer Electronics. Inc. (GCE). a Milton Bradley sub­
sidiary. To capture the arcade realism. the GCE folks had to
equip the console with its own black-and-white video monitor.
Yet. they managed to do that for under 5200. with plug-in
cartridges ranging in price from 530 to 540.

What the game player ends up with is an entirely self­
contained. challenging videogamc system that is no longer tied
to a color TV in the home. Since GCE developed the entire
system itself. it had the luxury of orienting the video monitor
vertically. as are most arcade displays. That makes the vectrex
quite compact: it takes up little tabletop-space. Moreover. it is
very portable. Since you need only connect it to an AC outlet.

~l~:;~::;':~~O;~h~:;~;~:::':'~:~:g"mc 10""" VO"",-"""
~ display. Vector scanning does not rely on a series of rastera: _ _ _ _
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One of the most important
considerations in a
videogame is the quality of
its graphics. The Vectrex
system takes an unusual
approach to providing
images of extraordinarily
high quality.

DANNY GOODMAN

lines-the basis for ordinary TV-screen displays-to create an
image. Instead. the video image are practically ' 'drawn" on the
screen in outline form by the CRT' s electron beam. 0 areas are
filled in with color. but the outline shapes can be very high in
detail. Objects can grow larger or smaller. rotate about one or
more axe . and move smoothly about the screen. all without
flicker. Although the video monitor is black-and-white only.
color is added to every game by screen overlays supplied with
each cartridge. The overlays are sturdier than what you may
remember from the old videogame days. Back then-only about
ten years ago-playfields printed on clear plastic had to be taped
over the TV screen as simple flying dot or blocks responded to
hand-controller movements. But with the Ycctrex, a colorful
transparent plastic creen is held in place by a cardboard frame
that fits over the face of the display. Two small tabs on the
console prevent the overlay from sliding out. Any attempt to
work thc games without the overlays proves at once that a little
splash of color adds a great deal of enjoyment to the play.

Using the Yectrex in an area with strong overhead light can be
disturbing. though. because the light is reflected bv the screen
behind th'e overlay (there is a small gap). dirnini hing the visual
impact of the video images gliding along just below the surface
of the overlay.

Controllers
If you press a small tab under the display. a hinged controller­

box drops down: it can be moved to any comfortable playing
position. On the control panel are four pushbuttons and a joy­
stick. For each game. any combination of controls may be called
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Cartridges
GCE's initial library of cartridges includes some excellent­

looking. -sounding, and -playing. games. Several are in the
Asteroids vein, with a central rotating spaceship shooting at
debris floating by. One of the favorites. however. is Scramble.
based on the arcade game of the same name. A jet fighter must
maneuver through several levels of horizontally scrolling
scenes. Various ground-based missiles and airborneenemies are
out to blow away your fighter. At the same time. your fuel gets
used up. requiring you to bomb fuel tanks along the way if
you're going to have enough gas to destroy theenemy fortress in
Level Six.

New for 1983are six cartridges. bringing the total to 18. Most
notable of the new batch are Web Warp, Flip 0/11 Pinball. and
Spike .

Web Warp is a two-screen adventure. starting you out piloting
a space jet in a webbed, U-shaped trench receding to infinity. As
you maneuver up anddown the sidesof the trench. the monitor's
perspective of the web changes slowly. The net effect will give
some players vertigo-that's how well graphicscan be executed
on the Vectrex.

The pinball game is the first home-video version to provide a
proper. vertically oriented. playfield. Flipper action isone of the
best in home games. but still not up to the real thing. Ball
movement. however. will rival that of any other home pinball­
game. One thing no videogarne has yet done uccessfully.
though. i to find a way to communicate to the video screen the
effects of body-English on a pinball box.

In Spike, the first talking videogame cartridge that doesn't
need a synthesizer box. the skill required to help Spike rescue
Molly makes up for the frivolous u e of speech . ynthesis. In the
first screen. for example. you must make Spike hop cotch from
tile to tile before the one on which he is standing dissolves or
scrolls off the top of the screen. A successful trip to the end of
that challenge reveals a doorway off to one side through which
Spike must leap-only to encounter a different challenge of
hand-eye coordination.

The Veelrex games are complex. For the most part. they are
designed to keep even the "hot shot" arcader engrossed or
challenged. At that GCE i very successful. Most of the eames
start out tough, and get more difficult from there. That ' ~ good
news for home garners who don't find Atari-type games
challenging enough. Just remember. though. that until a broader
range of cartridges appears. the v ectrex is more for the serious
videogame player than for the novice. R-E

also provided but. so far. two-player games have the opponents
taking turns. in read of participating in head-to-head (or hand­
to-hand) competition.

In a recessed cavity behind thecontrol panel isa REsETbulton.
the O:-.:IOFI'-VOl. "IE control. and a small speaker. The audio
amplifier within the unit can produce enough ound for even the
noisiest playing environments. Sound quality could be en­
hanced. however. if it were possible to hook up an external
amplifier and larger speaker. Game cartridges plug into a slot on
the lower-right side of the cabinet: if no cartridge i inserted. the
unit automatically starts with its built-in game.

PINBALL ISN'T DEAD yet ! Shown here is Flip Out pinball.

VETREX'S GRAPHICS capabili ties are shown in Web Warp.

into action. As a reminder to the game player. the function of
each button i summarized at the bottom-right of every game
overlay. The buttons don't have the same degree of travel a
those in arcade games. but the feel of complete control and the
capability for manual rapid-fire is there. The joystick. however.
is too short and has too much travel for some games. Perhaps as
more vectrex units are sold. someone will market an upgraded
controller panel. It will be easy enough to install because the
standard panel plugs into the console . A second.controller jack is ~
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There are some innovative and exciting games
scheduled for release this year. Here 's a look at
just a few of them.

DANNY GOODMAN
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dimen sional field of meteors , through which you must maneu ­
ver a spaceship.

:; p

2600 computers
Emerson (One Emerson Lane, Secaucus, NJ 07094), Spectra

Video (39 W . 37th St., New York , NY 100 18), and Entex (303
W. Arte sia Blvd ., Compton. CA 90220) have introd uced com ­
puter keyboard add-ens for the 2600 . The Entex versio n has a
number of impressive feature s for a simple videogamc supple­
ment. Central to the Entex 2000 Piggyba ck Computer (about
$ 130) is a Z80A microprocessor , 8K of ROM with a limited
BASIC language instruction set, and 3K of RAM, which is
expandable to 18K with an optional memory -expansion car­
tridge . A standard, full-tr avel keyboard includes nine function
keys. four cursor-movement keys. and several other import ant

YOU'RE DRACULA and you're thirsty In Imaglc' s Dracuta.

A VIDEOGAME EXECU T IVE , EARLIE R THIS YEAR , LIKENED TH E

Atari 2600 to a Chevrolet, in that it is something of a mass ­
market standard and should enjoy a degree of longevity, even in
competition with Maserattis and Rolls Royces. There are so
many 2600 consoles installed in homes- IO millio n by some
estimat es-that an attractive market exists for new cartridges ,
new controllers and other add-ons just to expand the use of those
existing videogames . And j ust as Chevro let has a runner-up ,
Ford , to contend with , so Atari watches the seco nd-bes t-se ller,
MatteI' s lntellivision , get the benefi ts of providi ng a lucrative
aftermarket as well.

With so many engineers in dozens of companies poking
around 2600 and Intellivision con soles , it's not surprising to see
novel applications and software still coming around . Last year
we saw Starpath ' s Sup ercharger soup up 2600 graphics resolu­
tion . (See the separate article on the Supercharger elsewhere in
this special sec tion.)

In 1983, CBS Video Game s (4 1 Madi son Avenue , New
York , NY 10010) is introducing a series of game s that perform
graphics enhancement within the cartridge itself. A special
integra ted circuit, developed exclusively for CBS, adds RAM
capacity to the 2600 from inside the cartridge . One of the first
two games to use the RAM -Plus IC is Wings , an aircraft sim­
ulator that displa ys several instrument-panel readings , and the
horizon line through the windshield. Another enhanced game ,
Tunn el Runn er . attempts a three -dimensional perspective of
walkin g down corridors in a maze. From a prototype we saw.
however , the effect, though good, was not up to the illusion
accomplished in Starpaths Escap e from the Mindmaster gam e
for the Supercharger .

Spectra Video, Inc. is at work on three-dimensional games for
which players must wear red-b lue glasse s like the ones they hand
out at 3-D movie s. The spatial effect in \fortex is of a three -
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SOME GAMES CAN be played much easier with a roller controller. Shown
here Is Atarl 's Trak-Ball for the 2600.

functions not found on other low-end co mputers. Software
cartridges will focus on hom e managem ent , self-help and
elementary educ ation. An optional cartrid ge will allow pro­
gram s to be saved or loaded on cassette, and RS-2 32 com ­
munications capability is planned.

Atari will also have its own 2600 computer keyboard later this
year. Probably ca lled My First Computer , the add-on will offer
enhanced graphics with a new series of casse tte tape-based
software .

One of the more practical devices to appear on the scene this
year is the Videoplexer , by Compro Electronics (365B Clinton
St. , Costa Mesa , CA ). For about $60, you get a box capable of
holdin g up to eight cartridges. At the press of a button , the
Videoplexer selects one of the cartridges for play . Th at will save
wear and tear on both cartridges and console slot , if you like to
switch amon g seve ral cartridges durin g a play session. Models
are avail able for the 2600 and lnt ellivision , The toughest part ,
though, may be selecting only eight ca rtridges from your library
to store in the Videoplexer .

Controllers
New joys ticks and controllers abound , es pec ially for the

2600 . Que star (670 NW Pennsylvania Ave ., Chehalis, WA
98532) offers a sma ll rapid-fire box that goes in-line betwe en
any joystick and the 2600 co nsole. The firing speed is adjustable
with a knob on the box. The same company makes heavy-dut y
controller console s that replicate the feel of arcade co ntrol­
panels with joysticks and FIRE pushbuttons (one eac h for left-

and right-handed players). A version with two fire buttons (for
lefties and rightie s) is now available for Colecovision .

Amiga (3350 Scott Blvd . , Sant a Clara , CA 95051 ), a new
company in the game business , has demonstrated a Joy Board
controller-a combination joystick and skateboard. You use the
devic e standing up, controlling the eight-contact switch by
throwing your weight in the appropriate direction . One applica­
tion is with Amiga 's skiing cartridge , in which you have a
skier 's eye view of the slopes as you try to maneuver through the
gates.

Atari has finally emerged with a few new control packages for
the 2600. A track-ball controller should be ava ilab le soon, as
will a Proline joystick with a hand-contoured grip and faster
response than the standard units . A new wireless joystick set will
finall y let Atari parti ally fulfil one of its dreams- a wireless
all-in-one-controller console-that never made it to market.

For less experienced 2600 players , a new Kid 's Controller
will be usable with Atari ' s latest educational software endeavo r
with the Children ' s Comput er Workshop (part of the Children ' s
Television Workshop). Apparentl y, little hands have difficulty
managing joysticks. Atari' s answe r is a 5 x 7-inch, 12-butt on ,
keyboard that uses overlays from each cartridge activity to let
the kids move characters more easi ly or enter keyboard input. In
one game , for example, four "arrow" buttons are used for
direction and another button is pressed in place of a FIRE button .

Atari cartridges
The first five titles in the ser ies for 3-to-7-yea r-olds are
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YOU CAN LEARN some of a trucker's worries in Imagic 's Truck /n ',

(tentatively) . Oscar's Trash Race, Cookie ,HOIISI1'r MUIICh , Big
Bird's Egg Catch, Grover's Music Maker. and Alpha Beam,
Later this yea r. the Atar i Kid'.I'Library will have new characters
joi n the learnin g ex perience-including the Peanut s gang. and
Walt Disney favo rites Mickey Mouse . Donald Duck and others.

Most of Atari 's other introduct ions for the 2600 are from
arcade titles . Centipede, Ms. Poe-Man (which doe more justice
to the arcade or iginal than Atar i's Pac-Man does). Yanguard
and Dig Dug will prob ably be the most pop ular.

Whil e most other softwa re co mpanies pursue arcade titles and

MS. PAC-MAN does a cred itable job of adapting the arcade original.

other popular-cultu re tie-ins (movie hits. TV shows . etc.) some
of the best work is coming from the small group of successful.
fresh game companies like Activision (2350 Bayshore Frontage
Road . Mount ain View . CA 94043) and Imagic (2066 5 Fourth
Street . Saratoga . CA 95070) . Th e best games of 1983 are more
likely than not to come from one of these two companies .

Amo ng contende rs for the top 2600 cartridge crown will be
Activision's Enduro , a challengi ng car-race game. complete
with the most conv incing fog sequence on home video . Robo­
tank will be a favo rite amo ng hard-line garners. a they stee r a

en remo te-control tank (the TV screen is looking through the tank' s
~ video camera) to mee t the enemy under all kinds of environmen­
o tal condi tions . Even those two . however . will have a tough time
a:
I- beating out River Raid for its unending challe nge . In that ver-
fa tically scro lling game. you're never quite sure how tricky the
ill next series of waterways will be (yo u must steer your bomber
o only ove r water). nor how far it will be to the next fuel tank to ge to<l: more gas .
a: Parker Bros. (50 Dunh am Rd . . Beverly. MA 0 1915) see ms to
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be about the only oftware company to consisten tly take a
pop-cu lture theme and create an interesting. good-looking game
aro und it. Two more cartridges in it Star Wars serie are
planned for later this year. as they also tackle some of the most
graphically challenging arcade conversions.

New for Intellivision
The Imagic team has bee n busy working on Intellivision­

co mpa tib le cartridges. and w ill like ly take Lnt elli vision­
cartridge honors in 1983. Ice Trek is a nerve ja ngling challenge
to build an ice bridge across ope n water. With a rope and hook.
you must catch chunks of ice as they float by and join them to the
bridge you're already built. The ca tch i . however. that ice
flowing in the.water can also knoc k away pieces of the bridge
you've made .

A more strategic activi ty i Truckin, best as a two-player
game . Th e rules are complex in this simulatio n of a truck ing
business. You make decisions about which loads you want to
ca rry to spec ific destinati ons. You then follow true-to-life road­
maps. as you driv e down the road (viewed out of the truck cab),
through open country. into cities. etc .. to drop your load and
co llect payment. Money goes out. too . for gas . speeding tickets .
repairs (if you' re in a wreck) and so on. If you dri ve too long
without rest ing . your top speed drops as you fall aslee p. You
may enco unter a mad trucker who tr ies to run you off the road .
Th ere is 0 much going on. both on-screen and off, that you
forget you' re playing a simple home videogame. ,

lrnaa ic , bv the wav, has also dem onstrated that the Odvssev:
sys tem is capable 0'1' interesting graphics afte r all. Odyssey

ANOTHER ATARI cartr idge , Vanguard Is a tast-movlnq " shoot-em" game.

versions of the pop ular Deli/Oil Attack and Atlantis bring out
some of the system' s finest capab ilities .

One final mention of a cartridge from a company new to home
games . but a respec ted veteran of the arcade scene: Sega­
Gremlin Industries (16250 Techn ology Dr .. San Diego, CA
92 127). One of its new Atari 2600 cartr idges should prove to be
a favori te among the dyed-in-the-wool shoo t- 'em -up crow d.
TracScu n is one of the faste t actio n pace fights around. The
olitaire game uses the 2600' s paddle contro llers for nimble

response of your multip le fighters as they twi t and turn in free
space . The play alternates in tant ly between offen sive and de­
fensive maneuve rs and offe rs quite a challe nge to those with
quick hand-eye skill .

Th ere arc now so many videogame cart ridges ava ilable for the
2600 and Intellivision that there would never be enough space
here to comment on all of them . So keep tuned to Radio­
Elect r onics eve ry month. as we help you separa te the great
ga mes from those that aren' t , to stay on top of this fast-mov ing
industry . R-E



Whenever home-videogame enthusiasts
gather to play and talk about games, there's
almost always an argument as to which is the
best videogame around. In this article we'll try
to settle those arguments, or perhaps start
a few new ones, by giving our choices of the best
10 videogames to be introduced in the
past 12 months.

VIDEO
GAMES

DANNY GOODMAN
_ 1 _

Starpath's Escape From
The Mindmaster
For Atari 2600

As many of you know by now. the
Supercharger add-on for the Atari 2600
greatly expands the graphics and me mory
capability of that game sys tem. (If you are
unfamiliar with that device. it is detailed
in its own article elsewhere in this
section.) Developed by Starpath
Corporation (324 Martin Ave .. Santa
Clara. CA 95050). the Supercharger uses
specially desig ned tape cassettes rather
than the usual ca rtridges. T here are
several adva ntages to that scheme. For

Starpath Mindmaster

GRAPHICS

SOUND I I I I I 1 I I I

EASEl I I 1 I I
OF LEARNING

CHALLENGE I I 1 I 1 1

VALUE I I 1 1 I I

11121 3141516 718 9 10

~00.r

one. cassette tape are much cheaper to
produce than cartridges. which allows the
games to be sold at rela tive ly low prices.
More importa nt. however : Some
ca s re tte s , like Escape From The
Mindmaster, use multiple loads. What
that means is that the games can be made
far more complex. with each load
pre. enting new screens and challenges.

Escape From The Mint/mas ter makes
good use of the Supercharger's enhanced
graphics. providing yo u with a view

dow n corridors in a maze that rivals
anythi ng we've see n. even in computer
games. There are four cassette loads in
all. Wit hin three of those loads are six
completely diffe rent mazes . The fourth
and final casse tte load revea ls you r final
score. plus a rating assigned to you by the
"Mindrnaster." Each maze challenges
you to find four distinctly shaped "pegs"
and their respective holes . Each peg has
to be carried. one at a time . to its proper
hole. When that task is completed. you
have to find the secre t door to move to the
next , more cha llenging maze.

One reaso n tha t the mazes get more
difficult is that as you move up. the pegs
become more difficult to distinguish from
each other. Also. the mazes themselves
get more complex . And then there is the
problem of an alien stalker roaming the
maze; he's out to eliminate you . You do
have the advan tage. however. of sound
clues tha t give y;u a little forewarn ing
when he' . sneaking up on you or when
he's just on the other side of a doorway.

There are other obstacles you must
overcome. For instance. in mazes two
and up. dangerous force fields zap across
some of the corridors YOU need to travel.
Also. in the first five mazes , you will run
into tests of coordi nation. memo ry.
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reflexes, agility, and dexterity. In the
meantime, you'll probably forget where
yousaw that missing peg. There is a radar
screen. however. that help. you see the
entire maze from above, and where you
are in it.

Escape From The Mindmaster is not a
casual game. one that you can play
around with for a few minutes. A session
can last twenty minutes. or more if you're
really good at it. The challenge for even
very experienced game players will be
much greater than it seems at first. And
even though you start out with nine
chances to beat the' 'Mindmaster. ,. it will
be many dozens of hours of play before
even the best players can escape.
_2 _

MatteI's Bomb Squad
For lntelttvision

Mattei Bomb Squad

GRAPHICS I 1 II 1 I 1 II

SOUND
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OF ALL THE EARLY CARTRIDGES IN­

troduced for rnattel's (5150 Rosecrans
Ave .. Hawthorne. CA 90250) In­
tellivoice speech synthesis module. Bomb
Squad is the one you're most likely to
play again and again. Multiple display
screens. a well-integrated electronic
voice. and enough levels of difficulty to
keep players challenged practically for­
ever. make this game a worthy addition to
the lntellivision library.

In thi game. you become a bomb­
disposal expert (that is. if you become
good at it) racing against the clock to
disarm a massive bomb set to destroy the
city within about twenty minutes. Your
overall goal is to deduce the secret code
numberts) hidden behind a grid of twenty
squares. Each square represents an elec­
tronic circuit. which must be repaired to
reveal part of the secret number. With
three tools (wire cullers. pliers. and a

soldering iron). you follow instructions
given to you via the voice module by your
electronic associate, "Frank." Some
components need to be replaced byjump­
ers, others by similarly shaped or colored
parts from a kind of parts box on screen.
CUlling out a piece in the wrong order
starts the countdown timer going even
faster. and Frank tells you if it's the
wrong part.

As with many Mattei games. this one is
not easy to get the hang of at first and a
thorough reading of the manual is in
order. But once you get the idea. you'll be
hooked. If. in the course of a game. you
run out of time or guess wrong: Frank
gasps, "Oh no!" and the city skyline
loses about one-third its buildings in the
blast. By solving the puzzle. however.
you're treated to a fireworks display and
verbal plaudits.
_3 _

Coleco Venture
For Oolecovtsion

540 GOBLIN ROOM
C>.C>.L~ 7
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Coleco Venture

GRAPHICS
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Early owners of Colecovision videogame
systems by Coleco (South Quaker Lane
and New Britain Ave.. West Hartford.
CT 06110) have had only a handful of
high-resolution games to play, but most
of those have proven to be very
appealing. The best of the bunch,
however. i Venture, a home videogame
that has proven to be more popular than its
arcade ance tor.

You could call Venture an
adventure-type game. but it's not in the
tradition of Dungeons & Dragons,
Rather. your screen character. called
"Winkv." must retrieve treasures from a
succession of rooms. Each room has two
entrances from a master hallway.
Hallways are guarded by deadly "Hall

Monsters." Inside each room. a group of
three creatures guards the treasures.
Winky can shoot the creatures with his
bow and arrow. or dodge them to retrieve
the treasure and .cram from the room
without being touched. If Winky waits
too long. however. a Hall Monster will
come into the room and invariably catch
him.

What is so interesting about Yenture is
the number of different screens and music
tunes that appear during the course of the
game. The first screen isa "macro" shot.
with your Winky just a mall dot. You
maneuver him to an entrance to one of the
rooms. Then the screen changes to a
blow-up of that room. with its treasure
and creatures. Each level has four rooms.
After three levels (\ 2 rooms). the rooms
and their respective creatures repeat. but
the creatures are a bit more aggressive.

Yenture is a joystick-crunching good
game for the hard-core player. There is
plenty of challenge as you try to pick up
all thirty-six treasures indicated on the
scoring screen. The experienced player
will, in time. "top out" and find that the
last four rooms repeat. But the graphics
resolution of the creatures and extremely
wide variety of music makes Yenture fun
to play over and over.
_4 _

Activision Rlver Ra;d
For Atar; 2600

Activision River Raid

GRAPHICS 1 I 1 I I I I I I

SOUND I I I I 1 1 I I 1
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Although the prevailing attitude among
game-industry observers is that women
don't like to play heavy artillery
shoot-'ern-ups. they apparently haven't
taken River Raid by Activision into
account. That cartridge. which puts the
player at the controls of nothing less



sinister than a B-1 bomber, was designed
by a woman , Carol Shaw .

Colors on River Raid's vertically
scrolling screen are vivid, although the
graphic s are not necessarily more
interesting than tho se of many other
games on the market. The view is from
above a low-flying bomber on a strafing
mi ssion up a river deep in enemy
territory . Target s include ships,
helicopters, bridge s, and fuel tanks . Fuel
tanks also contain precious fuel for the jet
as it penetrates deeper into the mission.
You have-the choice of flying over the
tank to pick up gas, or blowing it to
smithereens for points if you have enough
fuel to get to the next tank .

On the ground below , the river breaks
off into narrow channels in places.
Joystick control of the bomber lets you
bank left or right (with an accurate
representation of the banking maneuver
by the jet), or speed up and slow down as
needed to time shots or collect more fuel .

What makes River Raid so appealing ,
is that if there is a pattern to the river and
all its ships or tanks, it will take a good
long time to figure it out. There seems to
be a wide variety of channel designs and
density of enemy hazards. With the
scrolling field below , you're never sure
what kind of formation to expect , so
you've got to look ahead , while making
sure you don't run into a ship or river
bank. You're also never quite sure when
the next fuel tank will come--one more
thing to worry about in this very
enjoyable "quick-hit" -type game.
_5 _

Imagic's Demon Attack
For Intellivision

Imagic Demon Attack
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Imagic (98 1 University Ave. , Los Gatos.
CA 95030) has quickly become one of the
foremo st producers o f third-party

so ftw are for Mattei's lntellivision
con sole . Instead of merely converting
graphics and game play from
Atari-compatible cartridges , Imagic is
busy pursuin g entirely different games
for their Intellivision line . And, while
some very exciting games are due from
Imagic in the second half of 1983, last
year they produced a version of their most
popular game ever, Demon Attack.

The Intellivision adaptation of that
game is much more colorful than the ones
available for the Atari 2600, Odyssey';
and Commodore VIC-20 computer; it
also produces two alternating screens.
The action in the first screen takes place
on the Moon ' s surface , complete with
craters and a view of the Earth in the
background. Your job is to fire your laser
cannon at the descending , bomb­
dropping demons, which at first come
individually , then in pairs, and then in
squadrons of six across . In multiple
demon waves, the enemies split up as you
start making direct hits. If you survive
that part of the game you move on to the
second screen, which puts your laser
cannon out in space . Your mission there
i s to try to destroy the demon s'
" flagship." This ship is a beautifully
crafted piece of videogame art . Suicide
patrollers (bird-like creatures) impede
your shots as you wait for a chance to
shoot at the revolving " Window of
Vulnerability. " A direct hit at the right
instant destroys the flagship, and you
return to your moon base to take on more
intense waves of demons .

Game play options allow for
one-player, two-player competition (each
player takes turns), or two-players
working together (each player gets
alternating four-second turns against the
same wave of attackers) . Imagic also
offers an automatic firing option, which,
as in Mattels Astrosmash , save s the
thumb from the strain caused by repeated
pressing of the " fire" button.

Demon Attack is surely one of the best
shoot-tern-ups for the lntellivision we've
seen.
_6 _

Odyssey K.C.'s
Krazy Chase
For Odyssey2

Odyssey K.C.'s Crazv Chase
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Although Odyssey's (1-40 & Straw Plains
Pike , Knoxville, TN 37914) overuse of
mazes in so many of its games tends to
make them look alike after a while,
K.C.'s Krazv Chase is nevertheless an
entertaining: non-threatening game that
the entire family can enjoy ; it is clearly
one of the very best available for that
game system. It is also one of the first
cartridges to make use of the Odyssey'
voice-synthesis module .

The object of the game is for your
" K .C ." character to munch up a
mu It i- segmen ted, caterpi liar-like
creature called a "Dratapillar," as both
maneuver through a maze . The
Dratapillar has two aides , called
••Drats ," who are also in pursuit of K.C.
Every time K.C. manage s to eat a rear
segment of the Dratapillar, it's open
season on Drats, and K.C. can disable
them temporarily, while claiming bonus
points . The real danger for K.C. is the
head of the Dratapillar , which is not
disabled until K.C. finishes all the rear
sections . At that point, a new, faster
Dratapillar appears and the' chase is on
again.

Without the voice module , the game
sounds are not all that spectacular. But
that is definitely not the case when the
module is used . With it, for example,
K .C . has something to say after
completing each Dratapillar:
"Incredible." He also lets out a
contagious laugh that always elicits a
chuckle from human players and
onlookers, even after many, many times.
Not all the bugs have been worked out of
the voice-synthesis module, however, as
occasionally the words don't match up
with the action on the screen . In
particular, words of warning or danger
are is sued, yet there is no hazard
anywhere near. That detracts slightly
from an otherwise thoroughly enjoyable
game .

The game may sound and look simple,
but it is not a snap to master. The
Dratapillar takes on considerable cunning
and speed at higher levels. Compared
with maze games available on
comparable sys te ms , K .C.'s Kra zy
Chas e ranks well above Pac-Man and
Ni ght Stalker in that all-important
element of good game play: playability . It
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Parker Brothers
Frogger

For Atari 2600
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Parker Brothers Frogger

GRAPHICS

SOUND

EASE l I 1 1 I I
OF LEARNING

CHALLENGE I I 1 I 1 I

VALUE I I 1 I 1 1

11121314151 6 71819110

~Ve.Y/

...... -... ... ... ..... ..- - -... ... ...

While the limitat ions of the Atari 2600
console us ua ll y makes the exac t
duplication of arcade graphics and sound
imposs ible. Parker Brothers (50 Dunh am
Rd.. Beverly. MA 0 1915) has introduced
a singularly faithful translation of a
graphically complex arcade classic,
Frogger.

A favorite among members of the
who le fami ly, Frogger is a defensive
dodging struggle to get a series of green
hoppers across the numerous hazards
posed by a city and swamp. One or two
players maneuver a frog throug h lanes of
raci ng street traffic , and then make him
hop onto movi ng rows of turtles and logs
until he ca n leap into one of five home
bays at the top of the screen. provided, of
course. there is no alligator there .

The game contains several fine points
that the designers successfully integra ted
into the home cartridge. For example. on

continued 011 page 108

The game is graphically appealing
givi ng Harry much detai l. and keeping
the background . foreg round. and haza rds
also interesting throug hout. Sound
doesn't play much of a role in the game.
but the simulated Tarzan call as Harry
swings on a vine is just the right kind of
icing on this prize cake. Th is is one
cartridge that should be on your " must
have" list of 2600-compatible cartri dges .

Pitfall is a lso availab le for
l nt ellivision . Although that version
doe n't make full use of the co nsole's
graphics capabilities, the game play is
defini tely worth adding to an Intellivision
library.

Activision Pitfall
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Activision Pitfall
For Atari 2600

If Pitfall by Activision (Drawer 7286,
Mountain View. CA 94042) is the
best-selling videogame cartridge of all
time. it is de ervedly so. It is one of the
few long-session . adventure-type games
that attracts players who otherwise prefer
quick-hit. arcade-style activities .

The goal is simple: Within twenty
rrrin u t e s , maneuver your screen
character. "Pitfall Harry." over and
through numerous hazards in search of
dozens of treasures sca ttered about in the
j ung le. Mastering the hazards takes
considerable practice. as it requires fairly
precise timing to deal with the quicksand
openings. swinging vines. and alligator
mouths ready to eat Harry .

The charm of Pitfall is that there are so
many ave nues to exp lore and so many
hazards to mas ter that you can keep
playing it for weeks and never exhaust its
pos ibilities. Sure, the hazards repeat
themselves after a good long time, but the
opportunities for scoring more points and
discoveri ng ne w s hortcu ts don't
diminish. no matter how good you get.

The di 'play on the 5200 version is very
crisp and colorful. as you might expect. If
you have see n the arcade version, you' ll
marvel at the close resemblance. Perhaps
the only difficulty you'Il have with
Missile Command is controlling the
cursor accurately with the hand
controllers non-self-centering joystick.
But when used with the optional Trak Ball
(the arcade version was one of the first to
use that type of controller). you'll barely
be able to tell you're not popping quarters
for the privilege of playing.

Atari Missile Command
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Atari Missile Command
For Atari 5200

Very few videogames have maintained
their populari ty for as long as Missile
Command. Originally made famo us by
A tar i '.s arcade game. the versio n
developed for play on the Ata ri 2600
home system is generally thought to be
one of the indu try ' best early arcade
translations. ow Atari has introduced an
even be tter ve rsion for their high
resoluti on 5200 game sys tem. one that
offers exciti ng grap h ics a nd
true-to-arcade action .

In Missile Command. the player guards
six cities with a missile launcher located
at the bottom of the screen . Coming in
fro m overhead (out of the sky. from
sate llites. and from low-flying aircraft)
are ballistic missiles that leave trails as
they fall. You don't actually shoot at
those missiles. however. Instead , you
have to detonate an anti-ballistic missile
in mid-air in the pat h of an oncoming
missile: that's do ne by directing your
cursor to the assigned spot and pressi ng
the "fire" button . If you are successful.
your anti-ballistic missi le sets off an
explosion that engulfs the enemy missile .
Those you miss come to just above the
planet 's surface and . like any nuclear
bomb, let off an explosion that can wipe
out the nearest city.

Of course. as the game progresses. the
waves of enemy missiles increase in
speed and intensity. At best . you try to fill
the sky with yo ur ow n missi les' blasts.
but your resources are limi ted .

appears to be extremely popular with
young and old alike. and that' s the best
way to gauge any game's wort h.
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VIDEO
GAMES

The words that ushered in talking pictures are nowheardagain on the videogame front..."You ain 't
heard nothin ' yet!"

DANNY GOODMAN

<­cz
m

Voice-synthesis basics
lntellivision and Odysse/ use add-on modules to produce

what are among the most natural sounding electronic voices
available at consumer-product prices. Speech from the Vee/rex
system, on the other hand, is created by carefully programming
the sound-generation circuitry already incorporated within the
unit.

The two add-on modules contain a speec h-synthesis IC-set
manufactured by General Instrument. Instead of the "robot­
like" speech created by linking synthesized phonemes (the basic
sounds from which words are formed) together (Votrax offers
such a synthesizer for a number of personal computers) , the GI
IC' s generate speec h according to a method known as linear­
predictive coding or LPC. To put it simp ly, LPC takes informa­
tion stored in ROM (Read Only Memory) and produces speech
according to a et of pronunciation rules programmed into the GI
IC's. The more ROM available to the GI synthesizer, the larger
its resident vocab ularv.

The information stored in the ROM is actually a highly
compressed digital recording of a real voice. Human speakers­
male or female. in any language or accent-can record sounds
that are later . 'reconstituted" by the GIIC's . Real sound-effects
can be similarly recorded .

WHEN EVALUATING VIDEOGAME SYSTEMS AND CARTRIDGES.

home garners place first emphasis on graphics. the most readily
appare nt qua lity in the predominantly visua l medium of televi­
sion. Not enough attention is paid to sound quality or its effect
on game play . Unfortunately. it seems that the designers of
many cartridges pay equally little attention to the importance of
sound. They borrow from a familiar library of sounds already
employed in ear lier generations of cartridges, and in many cases
add sound elements as pure ornament.

The advent of low-cost solid-state speech synthesizers holds
the promise of a greater use of sound as an interactive part of
game playing. Instead of hand-eye coordination dominating the
game play, clues ca n be "spoken" to the player, thus bringing
into play the hand-ear connection. And since the hands, eyes ,
and ears are all controlled by the brain. there i an opportunity
for well designed homc-vidcogarne cartridges to more fully
exercise the mind's ability to react to multiple stimuli.

But, judging from early attempts by the few horne-game
makers to dabble in voice synthesis. a lot more work remains to
be done in applying the technology meaningfully to game play­
ing. GCE's Vee/rex. Odyssey". and Martel's lntellivision all
offer voice games having varying degrees of quality and game­
play integration. ~
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COLECO ADDS VOICE to the Atari 2600 with the Gemini madule that uses special cartridges & tapes.
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Although both Intellivision and Odvssev' use the same
speech-synthesis method. that is where the similarity between
the two ends. Each has taken a vastly different approach to
marketing its voice technology. to designing its voice game­
cartridges. and to the degree of interaction between voice and
game play .

Voice of the Odyssey2
Odyssey':« voice module-designed to match the game con­

sole in appearance-fits over the top of the console without
hindering access to the Oat membrane keyboard. All power for
the module comes from the original cartridge slot. and a new slot
for cartridges is located on the module. A sliding volume control
is located beneath its speaker.

The voice-module circuitry contains a vocabulary of more
than 100 words spoken by a male voice. plus many "pre­
recorded" sound effects. and mu ical tones covering a two­
octave range . Also stored is a complete set of allophones (speech
sounds) that can be linked together in any order to produce any
word. although in a very artificial-sounding fashion.

The words and allophones can be called up by a properly
coded game cartridge . The cartridge does not need to contain the
digitized voice data. but. rather. instructions that will cause the
voice module to utter its words . The game cartridge . therefore.
can be used either with or without the voice module . Game play
is only "enhanced" (Ody seys word) by the voice. In other
words. you can fully enjoy a game like K.C.'s Krazy Chase or
Smithereens without the voice module . With the speech module.
a voice is heard in the background; it purpose is to heighten
excitement. and to add humor in spots. While that approach
makes any voice-enhanced cartridge compatible with non-vocal
systems. it also means that speech must not be so integrated into
the game as to be essential for game play.

An odd thing happens when playing voice-enhanced

Odyssey' games. During a game. the words coming from the
module don't seem to correspond very closely to the action on
the screen . K.C. 's Krazy Chase is the most disturbing example.
In that game. you control a munching creature (K.C.) who must
devour each aft section of a multi-segmented caterpillar-like
character (the Dratapillar) as it wends its way through a maze .
Two other characters. called Drats, float about the maze. K.C.
mustn't be touched by drats or the Dratapillar's head. or the
game is over. The voice, presumably that of some supreme
videogarne being. urges you to "hurry." "look out." "run."
etc. Even if K.C. i a long way from the nearest hazard. the
voice is likely to tell you K.C. is in danger.

Only at the end of each round. when K.C. lets out a high­
pitched laugh and says. "Incredible," while his lips move and
his eyes wink. does the voice help that cartridge.

As Odyssey' game designers continue to work with the
capabilities of speech synthesis. they seem to be making the
words correspond more closely to the action on the screen. In the
two-player game Smithereens. the voice module reproduces the
digitized sounds of explosions and the whistle of boulders
screeching out of the sky. And in P.T. Barnum's Acrobats (a
version of Circus Atari). the voice output coincides with your
scoring a string of points ("Gmeat!"' and "Good"). or is heard
when you fail to place the teeter-totter under the falling clown (a
mixture of "Ohl." "Aarghl.' "Squash}." "Ouch!" etc.).
Still. the words are only an ornament for an otherwise playable
game .

An educational cartridge. however. brings along its own
vocabulary . Sid the Spellbinder adds 99 new wo~ds to the
Odyssey' in a children's activity that is half arcade-game. half
spelling bee. Starting oUI with 20 missiles. the student must
shoot away segments of Sid. a large centipede-like creature, as
he snakes across the screen. The player earns points for each
section hit. If he misses any by the time Sid reaches the bottom



BOMB SQUAD makes good use of speech capabilities.
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of the screen, Sid eats up some of the reserve missiles . Next
comes a spelling bee, in which the voice asks for the spelling of
three words from the cartridge vocabulary. Proper spellin~

(input by pressing the keys on the keyboard of the Odyssey­
console) earns more ammo for future rounds with Sid.

Some words, like " said" and "than." are not easily intellig­
ible, even using the high quality LPC system. And. oddly
enough. the cartridge quite frequently combines a prerecorded
LPC voice with the cruder allophone-type speech within the
same sentence. Perhaps children won't be as critical of the
unevenness of voice quality as adults may be.

Educational cartridges, in which speech play a crucial role.
can be used only with the voice module. And. should the
Odyssey' game designers wish to experiment with games that
need speech synthesis to be effective, the capabilities arc there
for that, too.

Intellivoice
The folks at Intellivision seem to believe that synthetic speech

from their Intellivoice module should be a completely integrated
game element. Voice games can be played only through the
lntellivoice . and. unlike the Odyssey system, the voices come
through the TV speaker together with the rest of the sound
effects. The first few cartridges demonstrate the basic applica­
tion of speech as a device to alert the player to action taking place
off-screen .

The complexity of most Intellivision games in general makes
speech a welcome addition . The best-selling voice cartridge.
B-17 Bomber. gives the pilot/player no fewer than seven differ­
ent screen display to choose from: a situation map of Europe,
aircraft controls, four horizontal views from the plane. and the
view through the bombsight. While you're busy watching for
fighters at 120 'clock (ahead of you) a voice may warn of bandits
at 9 o'clock . While you're trying to shoot an enemy plane down
at 9 0 'clock. your southern-accented bombardier alerts you.
"Target in sight." which gives you only a couple seconds to
change screens (via keyboard controllers). get your bombsight
on target. and pres the button. The bombardier shouts, c , Bombs
away!" and then a John Wayne-sounding voice urges you to,
"Watch out for flack." The voices are triggered only in re­
. ponse to specific actions or warnings.

In "Bomb Squad" another long and involved game for the
lntellivoice, speech plays the critical role of supplying you with
instructions to replace time-bomb circuit-components with oth­
ers. While you're busy with the wire cutters . grippers. and
soldering iron on screen. the voice (your partner) guide ' you in
the proper component sequence or tells what you're doing
wrong. There's room for some humor as well. While you're
feverishly working against the ticking clock to disarm the city­
destroying bomb. the terrorist's voice taunts periodically say-

ing "It won't be easy." A different type of voice module is
being offered by Coleco for the 2600 and their own Gemini
system. Instead of synthesizing sounds and voices. the Gemini
Sound I uses game-driven ca sette tapes. The games available
now suggest that it will be primarily for younger game-players .

That it takes great care to develop a fully integrated voice
game can be deduced from the as yet small library of Intellivoice
cartridges . The fifth and latest game tentatively titled Space
Shuttle , puts you on board one of those magnificent delta­
winged birds from countdown. through the deployment of
payloads , to touchdown on Earth. So far. no other Intellivision
cartridge manufacturer has joined the lntellivoice movement:
perhaps the feeling is that even more should be done with speech
synthesis to make it a valuable clement for games.

No modules
The newest method of making games talk, demonstrated in

the cartridge, Spike. for the GCE Vectrex system. uses no
external speech-synthesizer. Instead. the cartridge designers
have found a way of making the regular game sound-system
produce sounds like those of human speech. The complexity of
speech is no small challenge to overcome. especially within the
limitation of sound Ie's best suited for musical notes. ex­
plosions and other noises.

The voice quality is far from that provided by linear predictive
coding . As Spike's girlfriend, Molly. is grabbed by a bad guy.
she yells, "Help Spike!" Her high voice sounds raspy (more
like she's gargling than talking), and artificial, as if in a cartoon.
To make sure the player understands the words properly. a
cartoon-like balloon emanates from her mouth. with the spoken
words showing up on the screen.

Purely software-driven speech synthesis , like that used by the
Vectrex, may also be available soon for the Atari 2600 . Spectra
Video. Inc. a relative newcomer to the videogame and computer
hardware/software market, recently demonstrated a program for
the Atari computer that spoke a few ornamental words in the
course of the game. A versatile sound circuit. as offered with the
Atari computer. makes it easier to accomplish that, but the
implementation is the result of some clever programming. The
company claims it will be able to work similar wonders on the
2600 . Perhaps an equally brilliant Intellivision designer will
have the wherewithal to make the " Yer Out!" announcements
in Major League Baseball sound more like an umpire really
calling the play than just blowing his nose.

The most exciting feature about voice synthesis is that its use
in home videogarne has barely begun. As game designers learn
from each other and launch new ideas of their own. we can look
forward to a better understanding of how speech can be inte­
grated with videogame playing. and to seeing games that really
stimulate more of the senses and mind. R-E
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Not all the electronic-game action is
taking place on TV screens.

DANNY GOODMAN

WHI L E H0 1l,I E VIDEOGAMES HA V I:: B EEN GETrlNG ALL Till: M EDI A

attention. games of the non-video sort have not been idle. There
continue t~ be new units hitting store shelves in the handheld and
tabletop categories. including the more sophisticated strategy­
games like chess. This year. even handhclds are getting into the
cartridge act. including the first-ever programmable pocket
LCD game.

We~have seen plenty of tiny LCD games (many with built-in
digital clocks) over the past two years. and 1983 will be no
different. Almost all those games have what appears at first to be
a multi-colored LCD display. But. on closer inspection. you' ll
find that the color are overlays on the display window. and the
moving figures are in the traditional black against the LCD's
light gray background.

intendo, a company best known for its arcade games like
Donkey Kong. now offer twelve different Game & Watch
models. Four of them even feature two different LCD screens.
one on each side of their folding cases. In Donkey Kong. Green
House . and Mickey & Donald (of Disney fame). a vertically
oriented scene. like the "girders" screen in Donkey Kong. is
split into two horizontal half-scenes. The balance of itendos
line are called wide-screen games. and feature some familiar

en characters: Donkey Kong Junior. Snoopy (playing lenni ). Pop­
~ eye. and Micke. Mouse.
D From F. Hattori & Co. . Ltd.• a well known Japanese manu­
~ facturer of electronic timepieces comes in a new lineup of pocket
~ LCD games-Pop GlImes-with more-advanced time functions
uJ than most other similar game. All thirteen units have an alarm
6 as part of the timekeeping functions. while a few also have
~ stopwatches. Three models also include AM radios (audible
CI: L.- . _
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through an earphone), yet the units easily fit into a shirt pocket.
Prices range from $24.95 up to $39.95 for the radio games.

A potential source of annoyance with games like these is the
beeps and other noi es they generate whenever an action button
is pressed or a big score is made. With the Pop Games, and
another set of games from Thumb Power, however, you can
di able the tones if you'd rather play quietly.

Pocket adventures
For 1983, Mattei Electronics is adding two new games to its

varied and quality line of inexpensive handhelds. Likely to be a
favorite is Master of the Universe, a maze-adventure-type game
similar in concept to the LCD Pocket Dungeons & Dragons
game introduced last year. Instead of being hand-eye reaction
games (as most thumb-type games tend to be), Dungeons &
Dragons and Masters are tests of memory and exercises in
strategy as you move the central character through a grid. You
see only one intersection at a time (its coordinates, such as
.. A6." denoted on the screen). Aural and visual clues alert you
to dangers in nearby quadrants, as you plot your attack.

Programmability is second nature to home videogarnes, and is
not unknown to tabletop games. But Palmtex takes the prize for
the first LCD pocket game to offer plug-in cartridges. The
Command Console ($29.95 with one cartridge) is a hinged case
(like a cosmetic compact case) measuring 4.5 x 2.8 x 0.8
inches when closed. Each cartridge ($19.95) has its own multi­
colored display screen to customize the graphics for the game.
Twelve cartridges are planned for release by the end of 1983.

Bandai America has developed a very sophisticated dual­
panel LCD handheld game that recreates a nine-hole golf game.
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ANOTHER HANDHELD game from Nlntendo-Donkey Kong Jr.
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THIS EI:ECTRONIC CHESS game from Mil on Braaley moves its own
pieces .
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The top panel of ChallengeGolfcan display nine different holes
from a bird's-eye view. Each hole has different combinations of
hazards and surrounding terrain. That panel also displays the
relative position of the ball as you hit it down the fairway. The
bottom screen is a TV-camera-angle view of the golfer and
surrounding area. A single button controls the backswing (you
see the club and arms in several positions through the swing) and
the instant the ball should be hit. A late or early hit will slice the
ball into the rough. Six screens depict the golfer at different
positions along the hole: at the tee. down the fairway. and at a
few distances from the pin. A digital score-display lets the
player know the distance from the cup in meters to help in
judging the power he should use for the next stroke. At under
$40. this game is quite a value.

Arcade hits
In the tabletop-game area. arcade titles still dominate the

action. Coleco has added a few new " hot" titles to its im­
pressive . though expensive. collection of tabletop arcade
games.

Ms. Pac-Man is properly decked out in the multi-colored
vacuum-fluorescent display with a red ribbon. As in the orig­
inal. the bonus fruit (cherries) are on the move through the maze.
In addition to the standard game. the Coleco version includes a
two-player. head-to-head game. in which players try to outdo
each other in scoring points for gobbling dots. monsters (when
Ms. Puc-Man is properly energized. of course) and bonus fruit.

Donkey Kong Junior was sure to follow on the heels of
Donkey Kong, In Coleco's version. .. Junior" is a solitaire game
only. with two differe nt multi-colored vacuum-Iluorescent
screens.

One of the most graphically difficult games to reduce to a
home version is the three-dimensional space adventure. Zaxxoll.
In Colecc 's new vacuum-fluorescent-display tabletop edition, a
visual perspective similar to that of the original is retained.
There is no scale along the left edge to guide you to the proper
altitude. but with some practice. you will be able to identify your
position within the range of movement available to you.
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NINTENDO'S Mickey and Donald offe rs two separate LCD screens In its
folding case.
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YOU NO LONGER need a partner to play Scrabble-now you can play with Monty.
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Parker Brothers will also get in the tabletop arcade action with
an adaptation of the hilarious Qbert game. Qbert will sell for
about $60 .

Three dimensionali ty is Tomy's goa l in their new ser ies of
3-D games . Each is housed in a binocular-styled case. All three
games, Planet Zeoli. Thundering Turbo, and SA.)' Attack have
multicolor displays whose designs recede to a ingle focal point,
creating the 3-D illusion. Most of the player action involves
simply moving your ship or car left or right to avoid oncoming
obstacles, and firing shots with buttons on the top of the case.
The games. which will be priced under $50, need to be played
under an externa l light-source.

Invisible chess
If your electronic-gaming preferences lean toward more

strategic endeavor . computer-chess game are more likely your
style . Of the few new ches game this year. the most striking i
surely Milton Bradley's Grand Master.

You may have seen robot chess games before, in whic h the
chess computer. in respo nse to your move, activates a mechan­
ical arm to pick up a piece and move it to the appropriate square .
While you may not under tand all the computer wizardry going
on in ide the game. at least you can see your "opponent" move
his piece almost like a human player. But with Grand Master,
there is no robot arm . The computer's pieces merely slide along
the board from one square to another. It' s like playing chess with
the Invisible Man. The game offers twelve skill -levels, and
some fea tures you don' t fi~d on any other games. (f you wan t the
computer to give you a hint for your nex t move. it will wiggle the

piece you should use. The computer also stores the moves for the
entire game in its memory so you can watch the pieces go
thro ugh a replay of the last match . And unlike robo t ga mes that
have sold for well over $ 1000, Mi lton Bradley hopes to offe r its
marvel for around $500.

computer Scrabble
There is hardly a traditional board game that has been ignored

by electronic designers . Monopoly has been computer-enhanced
since last fall. Now. Scrabble, one of the all-time-favorite word
games, has two electronic edi tions that allow solo play. One is
avai lable as a program from the App lie 1/ and Apple 1/ + comput­
ers . In that version. the entire board is shown on the video
monitor.

The other version. called Mom)' Plays Scrabble (Monty is the
computer), is a tabletop unit. An LCD screen acts as a "win­
dow" to an entire Scrabble board. which Monty remembers .
Letters are supplied to the human player at random (from the
usual assortment of tiles). When you've formed a word. you can
scro ll aro und the board to place it where it will ea rn the mos t
points. Monty does the same. but he has the advantage of a
built-in 12.000 word dictionary. Additional modules of 16,000
words are also available . Monty keeps score (he knows where all
the bonus squares are). Mom." Plays Scrabble really needs to be
played with either a standard Scrabble board, or with the printed
paper pads available from Selchow & Righter. All in all. it's a
clever and engrossing translation of a time-tested game. Such
sop histication wo n't be inexpensive, however. Monty is priced
at around S125. R-E
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A discussion of low-frequency reception would not be complete without mentioning
loop antennas-the subject of this article.

R.W. BURHANS

Part 5 IN PARTS 1,2,3, AND 4

of this series (in the
February through May issues of Radio ­
Electro nics), we covered several aspects
of low-frequency receiving techniques,
including the design and construction of
an active-antenna system using a vertical
whip. This time we' ll discuss a different
type of antenna- the loop. While this
isn't exactly a construction-type article,
the ambitious reader will find that he can
make his own loop-antenna system using
the information presented.

Perhaps the most important difference
between loop antennas and the whip an­
tennas that we have previously discussed
is the loop's directivity. (The vertical
whip is, of course, omnidirectional and
cannot indicate the direction from which a
received wave cornes.) Before we can
talk more about this directive property,
we have to take a look at how an electrical
signal is induced in the loop by a passing
electromag netic wave , and at some
general electrical characteristics of loop
antennas.

Loop-antenna characteristics
A current is set up in a loop antenna by

a changing magnetic field. (That current
is equal to the integral of the electric field
that is induced around the loop.) The
sensitivity of a loop is directly pro­
portional to the loop area and to the num­
ber of turns in the loop. It is, in general,
inversely proportional to the wavelength
of the signal. Small receiving loops for 60
kHz (WWVB) require a preamplifier
with a voltage gain of 30 dB or more to
make them comparable in performance to
a small active whip-antenna.

The inductance of the loop winding
itself makes loop antennas frequency­
sensitive. Because of that, it becomes dif­
ficult to make such antennas with wide­
band characteristics. To increase the
sensitivity of a loop, multiple-tum coils
are used at the VLF-LF range. However,
the distributed capacitance of the wind­
ings acts with the loop's inductance to
decrease the antenna' s frequency re­
sponse. That, however, is not always a
disadvantage. The frequency selectivity

of a loop winding is often an advantage in
that it can provide for rejection of out-of­
band signals (in other words, it can form a
sharply tunable antenna-system). Loop­
a n t e n na sys te ms s e l d o m h a v e
intermodulation-distortion problems be­
cause of their lower sensitivity, lower im­
pedance level, and better selectivity.

Directivity of loops
Perhaps the most significant and valu­

able property of loop antennas is the fact
that they can be used to determine the
direction of an arriving signal. Let's look
at how they can do that. Consider a loop
and a vertic all y pol ari zed passin g
electromagnetic wave as shown in Fig.
I-a. A voltage will be induced in the
vertical members of the loop, but none in
the horizontal ones. If the voltages in­
duced in each vertical member are the
same (as they would be if the plane of the
loop were perpendicular to the direction
of travel, Z, as shown), then no current
will flow. However, if the plane of the
loop is parallel to the direction of travel of
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rapidly in strength with distance, and the
induction field is usually ignored (and the
radiation f ield is all that is considered) .
However , wires and other metal objects
near the loop can take energ y from a pass­
ing wave and produce indu ction (and
radiati on) field s that can induce spurious
voltages in the loop.

A shield over a loop antenna (one type
of shie lded loop is shown in Fig . 3) will
not apprecia bly decrease the amount of
magnet ic flux that passes through (and
links with) the loop when a wave goes
by-as long as it does not form a com­
plete (shorted to itself) turn . An insulated
segment or gap is always left in the shield
so that it does not become a shorted tum .
Without the gap , the shie ld would form a
shorted turn and it would reduce the mag­
netic field linking the loop so that no
signal could be received by the internal
wire(s) . With the insulated segme nt or air
gap , alternating curre nts can be induced
in the metal shield (but no current will
flow), and voltages will be induced in the
inte rna l wire(s) . Some ex peri menters
have wound loops inside slit Hula-Hoops
and then shielded them by wrapping the
outside with aluminum tape , leaving a
gap in the tape at the top of the loop.
Ferrite-core loops (which we will discuss
shortly) are usually mounted axially in a
trough or U-shaped channel (with the top
and ends open to prevent a shorted turn)
for electrostatic shielding .

PLA Nt
LOOP OF

VOl l AGl LO OP

FIG.2-A WHIP ANTENNA combined with a loop
antenna can remove the ambiguity as to the
sense of the oncoming wave.

diffe rent from that of the ground wave
(not exactly head-on) will usually result
in an error. Gro und waves themselves
frequently arrive " tilted. " That tilting is
often due to the magnetic effects of such
thing s as the steel l-bea ms of buildings
(which distort the bound ary conditions
even for clo se-in gro und -wa ve recep ­
tion) . One way that the prob lems caused
by downcoming (" tilted") waves can 'be
redu ced is by using an Adcock antenna.
We won 't discuss that antenna in any
detail except to say that it operates by
cance lling out voltages induced in its
horizontal members . A third prob lem that
loop antenna s have in direc tion-f inding
applications , espec ially at low frequen­
cies , is due to the antenna effect. The
antenna effect is seen when a direct ion­
finding antenna acts like a simple , non­
directional one. Loop antenn as , when
used at low frequencies , are subject to
that effect beca use their size is only a
frac tion of a wavelength , and they pick up
interference from a signal derived from
the electric , rather than the magnetic ,
field . A loop ' s symmetry should ideally
cause that signal to be cance lled out, but
in real systems the effect is often the
source of problems.

Resolving those problems
If you were to turn a loop antenna

through 3600 and observe the strength of
the signal received , you would obtain a
reception pattern that looked like a figure­
S. Such a pattern leaves you with a ISO°
uncertainty as to which direction the sig­
nal is from. That uncertainty can be re­
solved by using a whip antenna in con­
junctio n with the loop to cancel one of the
lobes of the figure -S pattern . That is done
by coupling the output of the vertica l an­
tenna to the loop so that the voltage in­
duced in the loop by the couplin g is 900

out of phase with the voltage the passing
wave induces in the vertica l antenna . Fig­
ure 2 shows the cardiod directional pat­
tern that res ults from combining the
figure-S with the omnidirec tional pattern
from a whip. The sense of the incoming
signal is usually determ ined by rotating
the loop to cancel one of the lobes of the
figure -SoIn practical systems it is neces­
sa ry to provi de so me phase- and
amplitude-balancing between the two an­
tenn as.

To reduce the antenn a effec t that dis­
torts the loop ' s directional pattern , and to
obtain the best perform ance (in terms of
d et ec t ing sharp nu l ls and un iform
amplitude-peaks as the loop is rotated),
the loop should be mount ed within an
elec trostat ic shield . That arrangement
balances the loop by maki ng sure that all
parts of it will have the same capacitance
to ground . That shield or cav ity also pro­
tects the loop from the induction field
crea ted by nearby disturbances . The in­
duct ion field refers to the electric and
magnetic fields in the immediate vicinity
of an ante nna . Th ose fields decrease

H
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Direction-finding shortcomings
The directional properties of loop an­

ten nas that we have just described permit
you to null out interfere nce or to obtain a
broad peaking of a signal merely by rotat­
ing the loop . However, loops, though
they are often used beca use of their rela­
tive simplicity, are not ideal directio n­
finding antennas.

Loops cannot distinguish betwee n sig­
nals that arrive from oppos ite directions
(for example, north and south). Another
drawback is that trying to determine the
source of a signal that arrives at an angle
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the oncoming wave , as show n in Fig. l-b ,
then the wave will reach one side of the
loop before the other , the total voltage
around the loop will not be zero, and
current will flow. The voltage induced in
the vertical memb ers is proportional to
the height of the loop , and the voltage
difference between the vertical members
is proport ional to the width of the loop .
Therefore , the voltage around the entire
loop is proportional to the product of its
height and the width-that is, its area.

Another way of reach ing the same con­
clusio n is to say that the voltage induced
around the loop is proportional to the rate
of change of the magnetic-flux linkages
through the loop . Then it is obvio us that
the area of the loop is the controlling
factor, and the loop will receive the most
signa l when its plane is normal (per­
pend icular) to the magnetic field (H) of
the oncoming wave (or in the same plane
as the direction of travel of the oncoming
wave) .

b

FIG. 1-AN ELECTROMAGNETIC WAVE can be
described by its electric component (E), mag­
netic component (H), and direction of travel (Z).
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FIG. 4- CONSTRUCTION OF A BOX FRAME. The " U" channel forms an effective electrostatic shield.

tive as a single-layer coil that covers
almost the whole length of the rod. Un­
fortunately a long coil has a problem in
that the distributed capacitance of the coil
winding is quite high, and the Q of the
long coil will not be as good as a coil with
a better " shape-factor" (smaller length­
to-diameter ratio). To maximize the coil's
sensitivity to the magnetic field in space,
the product of the number of turns and
effective permeability of the rod should
be as large a number as possible. From
Fig. 6 it can be seen that the whole length
of the rod should be used to maximize the
effective permeability. Another factor to
consider is the effect that the ferrite mate­
rial used has on the Q of the coil. (At low
frequencies, the maximum Q that can be
obtained depends on the core material, its
size, and the signal frequency.) Figure 7
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of the core material ( = I for air core); and
f.. = 3 x lOS/frequency in Hz.

Small-size ferrite-core loop antennas
It is often useful to consider the small­

est practical size of loop antenna that can
be used, say for reception of signals such
as those from WWYB at 60 kHz. Using a
ferrite core increases the effective per­
meability of the core and, as you can see
from equation I , that increases the effec­
tive length. Ferrite cores are available
commercially in several different per­
meability ranges. Figure 6 is a chart that
illustrates the effective permeability of a
ferrite rod compared to the bulk per­
meability of the ferrite material.

The whole idea of using a ferrite-rod
core is to increase the magnetic flux den­
sity through the loop. For the maximum
effect, you want to have as much of the
core exposed to the winding as possible.
Compact, multiple-layer coils in the cen­
ter of a long core-rod are never as sensi-

Effective length
When we discussed active-antenna

systems, we frequently mentioned the
effec tive length of an antenna (often re­
ferred to as effective height). We can also
talk about the effective vertical length of a
loop antenna. An approximation for com­
puting the effective length, Ie' of loop
antennas is:

Winding loops
The distributed capacitance of the loop

may, especially at low frequencies, cause
the current to vary at different points on
the loop and cause deviations in the di­
rectional pattern. A technique for reduc­
ing the distributed capacitance of the loop
windings is to make the loop in a mobilis
form. A mobius loop is one where the coil
is " twisted" so that (except at the start/
finish point where the wires cross) all the
" even-numbered" turns are adjacent to
one another, with the same being true for
the "odd-numbered" turns. The distrib­
uted capacitance of the mobius-type an­
tenna shown in Fig. 5 is about one-half
that of the antenna illustrated in Fig. 4­
even though both contain the same num­
ber of turns. The mobius-wound antenna
also has a wider bandwidth.

/e = 2Tr nA JJ. r
I,

where f.. = the wavelength in meters; n =
the number of turns in the loop; A = the
cro ss-sectio nal area of one turn in
meters"; f-L r = the effective permeability

A method for making a square box­
frame loop is shown in Fig. 4 . A long
length of U-channel aluminum is formed
into into a box frame by cutting slots into
the side of the channel and then bending
the material. A small gap with a plastic
insulator in it is left at the top of the frame;
the insulator holds it together and pre­
vents it from forming a shorted loop . The
coil winding is supported on plastic foam,
just below the outer edges of the U­
channel.
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TABLE 1-Loop Antenna Comparisons
Antenna Square air frame Square air frame Small ferrite rod Small fer rite rod Small ferrite rod Small ferrite rod
Materials Aluminum channel Aluminum channel Amidon 800 f.l rod Amidon 800 f.l rod Amidon 800 f.l rod Amidon 800 f.l rod

6 feet x V2 x '12 6 feet x V2 x % with trough shield with trough shield with trough shield with trough shield
inch inch

Coil size 18V2 x 18'12 18'/2 x 18'/2 7'12 x '/2-inch 7'12 x '/2-inch 7V2 x '/2-inch 7V2 x '/2-inch
inches inches solenoid solenoid solenoid solenoid
multiple layer single layer ..

Turns wire 46, No. 28 43. No. 28 enamel 555-270 left-hand 555-270 left-hand 555-270 left-hand 555-270 left-hand
stranded Teflon 285 right-hand, 285 right-hand, 285 right-hand. 285 right-hand.
insulated No. 30 enamel No. 30 enamel No. 30 enamel No. 30 enamel

Inductance 2.6 mH 2.5 mH 6.9 mH 6.9 mH 6.9 mH 6.9 mH
Capacitance 290 pF 145 pF 330 pF 330 pF + 27 pF 330 pF + 680 pF 330 pF + 39000 pF

(distributed (distributed (distributed (distributed + (distributed + (distributed +
capacitance) capacitance) capacitance) external external external

capitances) capitances) capacitances)
Resonance 180 kHz 275 kHz 107 kHz 100 kHz 60 kHz 11 kHz
Effec tive
Height 2.5 cm 2.5 cm 1 cm 1.4 cm .88 ern .16cm

and also the deepest nulls of the antennas
compared in Table I .

Balanced loops
As we discussed previously, to obtain

the best null-performance , loop antennas
should be operated so that the capacitance
between the antenna and electro static
shield is the same at all points along the
loop . With a single winding that' s a prob­
lem, since one end of the winding has to
be grounded in some way. A loop with a
ce nte r-ta ppe d wi nd ing is often used
toge ther with a preamp with a balanced
input, but there is a better way of winding
loops on long ferrit e-rods that also re­
duces the inductance of the whole wind­
ing and results in a single-ended terminal
for the loop.

The technique, developed by the U.S .
Army Signal Corps many years ago , in­
volves making right -hand- and left-hand­
sense windings starting at the center ofthe
core . The resulting loop , shown in Fig . 9,
still has opposite-phase nulls off opposite

PLASTIC COVER

wider frequency range are available com­
mercially from several sources.

For an untun ed box-loop , the upper­
frequency limit is determ ined by the self­
resonant frequ ency of the coi l and its dis­
tributed capacitance . The effective length
is greatest at that point, and it decreases
by a factor of 10 or so at the 10-kHz
low-frequency end . The box loop can also
be tuned by placing a tuning capacitor in
parallel with the loop coil. That will in­
crease the Q, but a preamplifier with a
higher input-impedance will be requ ired.
The best power transfer from the loop coil
to the preampli fier is usually obtained
when the loop impedance and the pre­
amp lifier input impedance of the pre­
amplifier are in the same imp ed ance
range-which is not at highest Q. In de­
signing loop antennas there is always a
compromi se to make between selectivity
and sensitivity . An untun ed loop with a
rather broad self-resonant frequency peak
(which is the case for the flat mobiu s-coil
box-loop) provides the best sensitivity

FIG. 8-AN ACTIVE ferrite-core loop antenna in its trough shie ld.
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FIG. 7- THE RESPONSE OF A LOOP ANTENNA
depends upon the response of the core as well
as the respo nse of the loo ps wound on the core.

x 7 X '/2 inches. It also describes the
antenna 's respon se with and without ex­
ternal capacitances added . The winding
properties of the ferrite-core loop are in­
cluded in Tab le I , and Fig . 8 shows the
ferrite -core loop-antenna itself.

Comparing loops
The comparative properties of a ferrite­

rod antenna and the two air core box
frame loops (shown in Figs. 4 and 5) are
shown in Table I . The scramble-wound
box loop , which is in a slightly smaller
Ll-channel, has a higher winding capaci­
tance that results in a resonant frequency
of 180 kHz . The mobiu s flat-wound loop
has only half the winding capacitance and
almost the same inductance . That result s
in a higher resonant frequenc y of 275
kHz. Both of the air-core box loops are
intended to be operated in the wideband
mode with no external tu ning-

en capacitan ce . The mob ius box-frame loop
~ has exceptionally deep nulls of 40 dB or
o more in the 60-kHz to 100-kHz frequ ency
~ range . The ferri te-rod loop is intended for
frl fixed-frequency use (tuned to 60 kHz
u:J with an ex ternal tuning-capacitor ) for
o WWVB reception . Similar ferrite loop s
~ (where the loop coil and housing is differ­
c: ent for each frequency band) that cover a
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those of the VN IOKM, but a different
pinout. The series resistor for the gate
bias, about 15,000 ohms, is chosen to
approximately equal the reactance of the
loop co il a t the hi gh est or cutoff
operating- frequency. If a tuned loop coil
with a higher Q is used , then the value of
the resistor should be increa sed in value to
100,000 ohms or so. The output transfor­
mer can be the primary winding (about
200 or 600 ohms) of a subminiature or
ultramini ature audio transform er. The
secondary can be left open for operation
up to the 500-kHz region . At higher fre­
quencies , a bifilar toroid-such as the one
wound on an Amidon FT50-75 core for
the wideband active whip preamp lifier­
can be used as an output transformer. The
preamplifi er will have a voltage gain of
about 30 dB when driving a 50-ohm load
at the receiver coupler.

Bench testing loops
You can evaluate the resonant frequen­

cy of a small loop-antenna system by con­
necting a coupling coil and a 50-ohm load
resistor in parallel as a termin ation at the
end of a coaxial cable from a signal gener­
ator. For low-frequency testing (below
500 kHz) the coil can be a l -mH pi­
wound RF choke . The probe is brought
very close to the loop under test to inject a
small amount of signal by magnetic or
inductive coupling . The output from the
loop and/or a suitable preampli fier are
then observed (either on an osci lloscope
or a receiver) as the signal generator is
tuned over the desired frequency range .
The coupling sensitivity of both the probe
coil and the loop will decrea se at lower
frequencie s. Thi s simple magneti c probe
will allow you to obtain a good idea of the
loop resonance and its general perfor­
mance. You can also estimate the loop
inductance by placing known capacitors
in parallel with the antenna and then
observing the response . The coil's dis­
tributed capacitance can be estimated by
comp uting the differ ence between the re­
sonant frequencies of the loop with and
without the added tuning capacitance. R-E

15K

INPUT
(FROM LOOP OR

BALUN
TRANSFORMER)

0.11

I"F TANTALUM

F G. 1- A m OP-A TENNA PREAMP[JFIER
used for a freque ncy range of 10kHz to 500 kHz.
The tran sformer is aaudio-outputtransformer­
200 ohms center-tapped: Bohms center-tapped.
No connec tion is made to the secondary .

BALANCED INPUT
(FROM SINGLE·COIL
LOOP) T

•

CA 91607 ) FT82-75 high-permeability
ferrit e core . That make s the loop coil,
which is a balanced source , look like an
unbalanced source to the preamplifier.
Baluns can also be used with ferrite-core
antennas wound in a sing le-direction (in­
stead of the right-left method of Fig. 9.)

Loop antenna locations
Loop antennas are much less sensitive

than small whips , but the y ha ve the
advantage of having more selectivity as
well as having directional null- and
peak ing- properties . It ' s a good idea to
place a loop in the attic of a house well
away from the electrical appliances and
power lines, and to keep it away from
major steel structural members (which,
distort the local magnetic field) .

High-gain preamplifier
When designing an active-whip an­

tenna , we considered the whip to be a
voltage source with a high internal im­
pedance requirin g current-amplification ,
and (to reduce attenuation due to a mis­
match) we wanted the preampl ifier also to
have a high input-impedance. However,
with a loop antenna, which is considered
to be a low-impedance current source , we
want a low-impedance voltage amplifier.

Almost all LF loop antenna s will re­
quire a preampl ifier with a voltage gain
on the order of + 30 dB . Low-noise per­
formance is more important here than
with whip antenna preamps becau se of
the lower signa l levels at the loop ter­
minals . There is a great variety of circuits
possible, but one of the simple st uses a
power-FET or VMOS-FET like the one
show n in Fig. II . That preamp should be
mounted directly at the terminals of the
loop in a weatherproof shielded box or
inside of a trough shield (with the balun
transformer, if required) . The output of
the amplifier is fed (through a coaxial
cable) back to the same receiver coupler
that we used with the active antenn as de­
scribed in previous articles . The gate-bias
voltage-divider trimm er potentiometer is
adjusted so that the operating current of
the receiver coupler is about 40 rrtA. The
VMOS transistor used can be the Silico­
nix VN IOKM. You can also use an ITT
BS 170-which has properties similar to

UNBALANCED OUTPUT
'=" TO PREAMPLIFIER

TRIFILAR-WOUNO TOROIDAL TRANSFORMER
ON AMIOON FT50A·75 OR FT82·75 CORE
20TO30TURNS, NO. 30WIRE-WRAP WIRE

WIS § UBNS PER INCH
FIG. 1O-A TRIFILAR BALUN used between a
balanced loop and a preamplifier wi th an un­
balanced input.

Balun method
An oth er technique for making the

cap acit ance of a single-winding loop
symmetric with respect to the electrosta­
tic shielding is to employ a toro idal balun
(BALanced -line to UNbalanced- line)
transformer between the loop winding
and the preamplifier. That technique is
illustrated in Fig. 10. The balun is used
with the air-core box loops shown in Fig .
4 , which have no center tap on the loop
windings. The trifilar-wound transformer
consists of about 30 turns of No . 30 in­
sulated wire-wrap wire twisted 6 to 8
turns-per-inch and wound on an Amidon
(120 33 Ostego St., North Hollywood,

end s, but now has excellent electrostatic
symmetry with respe ct to the trough
shield. (The ferrit e-core loop discussed
earlier wa s a balanced loop .) The
sensitivity of this coi l is about the same as
that of a coil wound in a single direction
from one end to the other , but the in­
duct ance is reduced , resultin g in a higher
self-resonant frequency . The termination

. point in the center of the core practically
eliminates induction -field noise-pickup,
even with a single-ended preamplifier
system . When winding a coi l with a re­
latively large number of turns, it is advis­
able to check the winding for inductive
balance becau se the ferrite core material
may not be uniform from end to end.
Another facto r co ntributing to non ­
uniformity is that it is difficult to wind a
perfectly spaced coi l by hand . That is why
the figures indicati ng the number of turns
on each side of the antenna described in
Table I are different.

To tune the balanced-loop coil arrange­
ment shown in Fig . 9 to resonance at 60
kHz , a fixed capacitor of about 500 pF
can be placed in parallel with a small
variab le capacitor of up to 350 pF (and the
330-pF distributed capacitance of the
coils) . That allows the tota l capacitance to
be set to about 1000 pF-the capacitance
required for resonance with the 6 .89-mH
inductance indicated in Fig . 7 .
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I WANT T O TH A NK A L L OF YOU FOR THE

great respons e to our invitat ion to send in
your questions related to hobby electron­
ics. The amount of mail has been very
gratifying .

Just becau se I have a back log of ques­
tions, however , don 't hesitate to send any
more that you may have . And don 't forget
to send in any circ uits and/or applications
that you have found useful. Those chosen
for use here 'are not printed in the order
that they are received . One cou ld come in
tomorrow and go immediately to the top
of the list. It depe nds entirely on the na­
ture of the inquiry or circ uit/a pplication .

How are your lette rs chose n for Hobby
Corner? It 's qui te simple and straightfor­
ward : the highest priority goes to those
that I feel will be of the greatest interes t to
the larges t number of readers .

Unfortunately, some of the items that
seem to fit that requirement cannot be
used . I am flattered by some of the ques­
tions that have appeare d in the mailbag .
They indicate tremendous confidence in
me and th e ot hers here a t Radio ­
Electr onics . However, there is no way
we can come up with a design for a circuit
that is simple to build , has a parts cost of
no more that $ 15, and works better than
the $ 195 com mercial unit you would like
to have ! We wish we could help , but there
are limits!

AN INVITATION
To better meet your needs, "Hobby

Corner" will undergo a change in di­
recti on. It wil l be changed to a
question-and-answer form in the near
future . You are invited to send us
questions about general electronics
and its applications. We'll do what we
can to come up with an answer or, at
least, suggest where you might find
one.

If you need a basic circuit for some
purpose, or want to know how or why
one works, let us know, We'll print
those of greatest interest here in
"Hobby Corner." Please keep in mind
that we cannot become a circu it­
design service for esoteric applica­
tions; circuits must be as general and
as simple as possible. Please address
your correspondence to:

Hobby Corner
Radio-Electronics
200 Park Ave. South
New York, NY 10003

Following the sun
Mark Zilm (CO) sent a nice letter in

which he asked for suggestions for a
method of automat ically tracking the sun
with a solar collector. Well, Mark, the
task isn 't all that difficult unless you need
to track the sun precisely. Fortunately ,
such precision is seldom necessary.

I' ll outline an approach to the problem
and most readers can fill in the details for
themselves. If enough of you need addi­
tiona l help , we' ll work it out together here
in a future column .

Let ' s see just how much we can sim­
plify the requirements . First, the collector
need be moved in only one plane if it is
mounted on a polar axis . Then , all you
have to do is to turn it clockwise (as seen
from the top) to follow the sun as it moves
from east to west. Of course , that sug­
gests that a mechanical clockwork affair
co uld be rigged up to do the turning.
However, let ' s stick with electronic con­
trol if for no other reaso n than it' s more
fun!

Next, beca use it is a solar co llector , we
know that it is not neces sary to have it
continue to turn after sunset. It should
stop when it points west in the evening
and start up in the morning pointing east. I
will assume that it is no grea t hardship to
point the thing manually toward the east
each mornin g . (That can be done electro­
nically , too , if necessary. )

Finally, let ' s assume that you don't
want to have to throw an OFF switch when
a cloud passes in front of the sun, in the
eve ning , or on cloudy day s, to keep the
thing from " hunting" for the light. If you
can live with those assumptions , at least
for now, we ' ll proceed .

Take a look at the block diag ram shown
in Fig. I . There you see a light detector
that control s how much voltage is applied
to a moto r. It is rigged so that the presence
of light on the detector closes the circuit
and causes the moto r to run. Wha t kind of
a setup could that be?

A bit of thought shows that the whole
operation is quite similar to the action of
one of those devices that turns a light on
when it gets dark . The main difference is
that we don't care about turn ing on a light ;
we want to run a motor. We can use a
com merci al night-light controller to do
the job if we have it operate a relay to run
the motor when the light is on it (rather
than when it is in the dark) . Such a setup

LIGHT
DE TEC TOR

(P140TO TRA tJ<;. \ '3,0 R
of<
P>lo"ORE.~ \ S TOR)

FIG. 1

R E LA '{ AND
lv't OToR

FIG. 2

would work but it would be difficult to
adjust properly.

Instead , let' s use a phototransistor or a
cadmium-sulfide photoresi stor as the de­
tector. Either one can be set up to operate
a re lay to handl e the higher voltage!
current demand of a motor.

Let' s attach a motor to the collector so
that when it runs, it turns the collector to
the west on its polar axis . Next, attach the
detector to the west side of the collecto r so
that it is in collector' s shadow when the
entire device is pointed at the sun (see
Fig. 2). As the sun moves west, it reaches
a point where it shines on the detector.
When that happens, it triggers the relay,
which in tum causes the motor to run .
That, of course, turns the collector. But
when the collector turns far enough west,
so that it' s pointing directly at the sun, the
detector is shaded, which turns off the
motor!

What cou ld be simpler? Every five mi­
nutes to an hour , dependin g on exac tly
where the detector is attached to the
framework, the motor turns the collector
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" You said this computer would pay fo r
itself so collect f rom it!"

mer: there is a color code that used to be
used on such leads. It is an old one and is
most often honored by being ignored;
many manufacturers now use their own
code s, which doesn ' t help us a bit.

Just in case your transformer follows
the code , it goes like this. First , the pri­
mary winding is designated by black in­
sulation. An untapped primary has two
black leads. A tapped primary ' s leads are
bl ack and bla ck-red (black with red
stripes) , with black-yellow for the tap .

Each secondary winding is indicated
by two wires of the same color. Red is the
high-voltage winding; yellow is the low­
voltage winding (usually 5 volts), and
other secondaries may be green, brown ,
or slate . A yellow stripe indicates a tap
(usually a center tap) on a winding . Thus,
a center tap on the high-voltage winding
is red-yellow, and other s follow the same
pattern except, of course for the low­
voltage winding . Yellow-yello w would
be meaningless so that insul ati on is
yellow-blue .

Again , I remind you that those codes
are not often used these days. (I had to
refer back to a 1956 publication to refre sh
my memory on the colors. ) If the codes do
not help , the Hobby Corner that appeared
in the April 1979 issue of this magazine
contained a rather extensive treatment of
how to identify un known pow er­
transformer leads. In any case, be careful
as you work out that problem .

For Jim Marting (NY) who is looking
for information on the SN76477 sound­
generator IC: Sorry, but space does not
perm it go ing int o the detail s of that
fascinating device at this time. Take a
look at the Hobby Comer columns that
appeared in the Febru ary and April 1982
issues of Radio-Electronics. You should
be able to get a good start with the in­
formation there .

Before leaving the subject of old Hob­
by Corner column s, let me give a quick
response to those of you who have asked
how to get started in this hobby electron­
ics field . In a nutshell , do some ex­
perimenting with circuits you find in
magazines and books; read the articles
carefully and you' ll understand a bit more
with each one; it' s also a good idea to get
hold of a few basic books and study them
carefully . R-E

until it is pointing at the sun once again.
Of co urse, you can put " blinders "
around the detector as needed .

What happ en s at sunse t? No light
shines on the detector so the motor stays
off. How about clouds? The same thing­
When a big cloud obscures the sun, the
co llec tor rem ain s motionless until it
passes. Even if the sun doesn 't come out
again until hours later , when it does, the
motor simply cranks the collector around
until it is point ing at it and the detector is
in shadow again.

Well , Mark , ther e you have it-a
pretty crude control, but one that works .
All you have to do is to turn the collector
back toward the eas t in the mornings. If
that is too much trouble , rig another de­
tector and motor , or timer and motor , to
do the job for you.

You should be able to take it from
there.

Good ideas
But getting back to some of your lett­

ers , it seems there ' s no shortage of really
good ideas for this column. How about a
simple gadget to put the date and time on
the screen of a TV set? Or how about ones
to add " last number redial" or a display
of the number dialed to any telephon e?
Well , gentle readers, those things can be
done, but not with a handful of parts­
unfortunately. And we wish we did have
the resources to design a robot that could
talk , see, and be programmed for various
duties such as greeting guests and acting
as a watchdog.

I'm exaggerating a bit , but you get the
idea . There are, of course, many interest­
ing things on the " coming up" list and
we 're looking for more . For now, let ' s
tackle a couple of shorties .

To the reader who is lookin g for an
"audio transmitter" to use for remote
control of garage doors and model s: be
advised that the simplest audio transmit­
ter is the human voice-just yell in the
direction of the receiver. In addition , you
may want to try a whistle, a clap of the
hands, or a plain old audio osci llator and
amplifier. Be advised further , however ,
that the device being controlled is quite
likely to respond to sounds over which
you have no control. The folks who had
the early garage-door openers that op­
erated every time a plane flew overhead
had it easy compa red to someone whose
audio-controlled door flew open every
time a car passed on a busy street.

For Ronald Cadman (CT) who is look­
ing for a light-sequencing circuit: check
the Hobby Corner in the March 1978
issue of Radio-Electronics . There you ' ll
find several IC circuits for building a
sequencing or traveling light de vice .
They can be cascade d for any practical
number of light s . Th e light s ca n be
LED 's, or incandescent lamps if you use
the proper driving relays/transistors.

For Joe Guillette (CT) who needs help
in identifying leads on a power transfor-
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P.O. BOX B3

MASSAPEQUA PARK. NY 11762

DELUXE $79.95
Dual S·st age filtered

ckrs. 8 switchsockets
main switch, fuse. light

Kalgla Electronics Co•• Inc.
6S84 RuchRd.. Oept. re
Bethlehem. PA18017

Out 01Stat e
DEALERS INVITEO 800·523·9685

PARes. Add6% • COO odd 13.00 + Shipping

o ART OF PROGRAMMING THE lK ZX81.
How to use thefeaturesof the ZX81 in programs
that fit into the1K machine. 96pp. S5 .75 postpaid.

o ART OF PROGRAMMING THE 16K ZX81.
Howto use your 16K RAM packand ZX printer to
thefull. 144 pp. S6.95 postpaid.

o ART OF PROGRAMMING THE ZX SPECTRUM.
Everything youneed to know to put theZX
Spectrum to work for you. 144 pp. S8 postpaid.

SPIKE·SPIKERSrM•••The Solutionl
Minimize equipment damaging spikes and conducted RF noise
to or from sensitive equipment. Transient surge protection

rA'~l''''' ~:;;';' '~;;::;,
- • - Woll Mount

• . • . 3' stoge lilter

... . . .... ... . 2 sockets

QUADII $59.95
Wall mount. Dual 3·st oge filter

4 sockets & light

I
I
I
I
I

Name:_ _ _ _ _ _ _ _ _ _ _ _ I
Address:: _

City: state: .-l.7iP: :J
UJ Number of books ordered---

I
I
I
I
I
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l>\ ·COMPLETE BOMAN PRODLI N
~ SATELLITE SYSTEM $2250.00

DEALER PROGRAMS AVAILABLE

1 1'(" REDIAL CORD·FREE
• PHONE f

7
UP TO 1 MILE RANGE

~ ONL Y ~~ M'~LAT7~~~x
'.' S19.50 ~ ' TRUE ~~J~~ TONE"

-=- .IPACFQJAGt:
__ 14824 CAMDEN AVE. SAN JOSE. CA . 95 124 _

(408) 266-1511

OUR;! ~~. .LOW PROFILE I' A B $18.00
~ Ii TUNER

~ ~ ABC S22.00
ONLY 592.50 '-~~J.l TUNER

55 COAX3 COAX TUNER WSYSTEM " NOT FOR U .S"

HOBBY MICROWAVE ANTENNAS
"COMPLETE SYSTEMS"

ou~,.o1L~SY OUR ®
$89.50 S~~!D ~

ONLY \::/
$94.50

WE REPAIR ALL MICROWAVE S11.00
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75 ohm
3dB ± 1d B
4dB ± 1dB
12dB min.
65dB min.

117VAC60 Hz, 2W
10Y- WxS* O x 3Y. H

4~ Ibs

• Input/Output Impedance
• Signal loss
• Noise
• Input Return loss
• Isolation
• Power Req.
• Dimensions
• Weight

Check th o quali ty of Bambi against th at of
much high er pr iced comp etition. All sol id
state electro nic switchi ng provides low atten­
uation (3dB). wi de frequency response (40·
890 MHz). and excellent isolati on betw een
signal sources (each I/O section individu ally
sheilded for 65dB min. isolat ion).

You Should Have Debbie'sTM Qualityl
~~-------_ .

Debb ie
CCTV·1
CLOSED
CIRCUIT
TELEVISION
CAMERA

BE SECURE WITH BAMBI!
Bambi Now Provides Home/Industrial

Security With The New ...
Automatic Sequential Scanning BEV8-1 S

Tha t' s rig ht! In addi ti on to Bam bi's regu lar featu res list ed
above, w e have added Au toscann ing w ith a contr oll ed 1-10
second Varible Delay for up to six inp ut secur ity cameras.
TheBEVS·1S allowssimultaneousrecordmgon aVCRwhileobservingactivity
on themonitor. Manual lock-onof anyone ofsixinputscanbeaccomplished at
any time, The BEYS-1S coupled with our new Debbie CClV-' listed below
makes an excellent security system for your Home or Business,

BEVS -1S Sequent ial Scanni ng Electronic Video Sw itch . . , $ 199.95

Bambi's Specific ations:

MODULATOR
Not a Game Typ e Modulator

Th e MPS-1 Kit converts Video/ Aud io

;"cl"'~~'i::ll:;:;;S i9~~~~~~f; r~~~~~~~~~ t:~dRJ
The MPS·1 M odu lator's adjust ­

able inputs are des ign ed to match
all TV Cameras and VCRs and features a,

voltage regulated powe r supply, power switch
and LEO indi cator . No Tun ing Required . Operates
on 117VAC. Ideal for use w ith our new Debbie
CCTV-1 and revised Bam bi BEVS-1 S.

,~~~~M~P~S~-~1~M~O~d~UI~a~to~r~Kit $39.95D I I' I

Bambi's front panel w as designed w ith the
user in mind . Computer styled constru ction ,
with soft -touch keyboard (rated fo r over 10
mill ion operations), arranged in matrix fo rm
allows easy input/ output select ion w ithout
refering to charts, Functions selected through
the keyboard are immediat ely displayed on
the 18 LED status indicators.

Bambi lets you enjoy usin g your video equipment th e
way it should be ... electro nically and on line at the
push of a butt on.

Model BEVS-] Completely Wired and
Ass emb led. Includes co m prehensive Instruc-
t ion /Opera ti on Ma nual and Deca l Se t for $12995
cus to mi zing yo ur Vi deo Sw itch installat ion .

The Bambi Electronic Video Switch is an electro nic comput­
erized sw itching network w ith memory which can accept up
to six different sources of video signa ls and provide the fle xi­
bil ity of directing the inputs to any or all of th e t hree outputs.

Now you can eliminate ... the drudgery of disconnect ing and
reconn ect ing your video equip me nt each t ime you use it ...
th e tangled mess of cab les wh ich are impossible to trace
out ... not bei ng able to use more than one fun ct ion
at a time.

, I

Ksto Sons' Down Converter Kit * 1.9 •2.5GHz*
Designed for Simple Simonby formerJapanese cnAmateurMagazine's UHF

Editor/ Engineer. Unit utilizes new ingenious PrintedCircuitProbefor maximum

gain. Cirtuit board fits inside MAE-2 antenna housing. Requires mechanical

assembly only. All electronics are pre-soldered and pre-tested. Usable up to

approximately 15 miles

Model KSDC-KIT 1.9 - 2.5GHz Down Converter K~ •. ... . . . S34.95

Our New SlVA 14.5dB GAIN, 14 ELEMENT
CORNER REFLECTOR YAGI ANTENNA

• Not A Kit
• 1.9· 2.5 GHz • 38Y2" Long

• 23dB AYlllI li l Gain • Commerciel Grad.
• Die Cast Wat.rp roof Housing with 4'Ai" x 2Vz"

Alta for EI.ctro nics
• Includes P.C. Probe. F·61 Connector and Mounting H. rdwu .

MAE-2 32 Element YAGI Antenna $23.95

D-35dB VARIABLE GAIN

RF AMPLIFIER

The SWD- 1 Video Converter is ut i­
lized on cable TV systems to re-

move the KHz's sign al from a
distort ed video (channel 3 in/

out) and also pass thr u the
normal und istorted/de tecte d

audio signal. Rocker sw itch
selects operating mode to remove KHz's

distortion from the video or pass all othe r chan­
nels normally . Simp le to assemble-less than 30

minutes, Pre-tun ed. Input / output Channel 3. Impedance
75 ohms. 117VAC,

SWD·1 Vid eo Converter Kit $69.95

USES TWO REVOLUTIONARY
NEW HYBRID

BROADBAND AMPLIFIER ICs
Works on all RFSignals from 4O-900MHz

EXCELLENT FOR USE WITH:

• All Antenna Systems
• Voice Communications

• MATV Systems
• CCTV Systems

~i;;i!1 . Video RF Une Amplifiers
ill • Frequency Counters

• Oscilloscopes
• FM Broadcasts

Now you can use one TV/ FM Antenna to cover all close and
distant stations with out experiencing overloading problems.
Ideal for outdoor and indoor use. I/O impedance is 75 ohms.
Power Supply is separate coax feed system which allows
amplif ier to be located anyw here in cable run. Pow er Supply
has knob to contro l varib le gain, LEDpow er on indicator and
on/off sw itch.
ALL-2VG Wired and Tested $49.95

Kala Sons' Regulated Varlble DC Power Supply
forusew~h KSDC-K1T 1.9- 2.5GHzDownConverter. Completely assembled
with Attractive Cabinet TV/ Converter Mode Switch, Frequency Control and

LEO Indicator.

Model KSPS-lA Assembled PowerS upp~ . . . . . . S23.95

KstoSons' RF Amplifier *22dB Galn*
Highquality2 stagelownoiseRFAmplifier for1.9 to 2.5GHz. Unitrequiresaprcx­
imately 10 minutes assembly. Fits in same housing with downconverter. Covers

distances of up to 30 miles.

Model KSRf-2 RF Amplifier . . . . S23.95
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MODEL IC·1 INFRARED CONVERTER
Adapts to any v ideo camera. Redu ces energy cost s for night view­
ing by 60 96. Video tape in th e dark w itho ut being detected.
Excellent for . Factory Ground s Securi ty • Home Surv eillan ce.

Write for Det ails ,

ORDER ALL FOUR ITEMS
MAE-2. KSDC-KIT. KSPS-IA .. $9495
, 01 KSRF-2 for On~ .

R!ljull r pOee ~ DrdrrlDd SljIlflltly S106,8O
- CD-AX CABLES ARE NOT INCLUDED -

WRITE FOR OUR CATALOG OF
ADOITIONALCCTV ACCESSORIES

Available by Mail Order Only
Send Check- or Money Order . Minimum
Order: $16 .9 5. Add 1096 Shippi ng and 1------....;--------------1
Hand li ng on orde rs under $40.00. For
orders over $40.00. add 596. Mi nimum
Shipp ing and Handling $2 .00 . Cat . $1 .00

- VISA and Mastercard Acceptable ­
· Check orders will be hold 30 devs before shipping,

ORDER ALL THREE ITEMS
MAE-2. KSDC-KIT ,01 $7495
KSPS- l Afor Only.. .. .... .

R~ul. priet if ordt rlDd stplfl ldy S82.85
- CO-AX CABLES ARE NOTINCLUDED -

* PWD FOR DETAILS SEE *
OUR PAST ADS $109.95

SIMPLE SIMON ELECTRONIC KITS, ™ Inc.
3871 S. Valley Vi ew. Su ite 12. D ept. R. Las Vegas, NV B9103

In Nevada Call: 702-871-2892
OutsideNevada Call: 1-800-782-3716
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THE DRAWING BOARD
Making fixed-output regulators adjustable

ROBERT GROSSBLATI
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WE ENDED OUR DISCUSS ION OF VOLT AGE

regulators last month looking for the an­
swer to an intriguin g problem . We were
trying to figure out why diode D I (see
Fig. I) does not conduct even though it
seems that current is flowing in the right
dir ect ion . I'm sure that most of you
figured out why D I doesn't shunt any
current when the regulator is operating
norm ally, but let me give you the answer
anyway. In normal operation, D I doesn 't
co nd uc t bec au se it ca n" t condu ct.
Rememb er that the regulator ' s input volt­
age is always greater than its output volt­
age . Regul ation is like anything else in
life-you don't get something for noth­
ing . With the 78xx series of regulators the
input has to be at least 2 volts higher than
the output-if you want everything to
work the way it' s supposed to. Therefore ,
the potenti al at D I ' s cathode will be at
least 2 volts higher than at its anode .
Since that reverse-biases the diode , there
won' t be any current flow .

When things do blow up, D I has to be
hefty enough to hand le the dischar ge cur­
rent from C4 , and it has to start working
quickly enough to get rid of the current
before the regulator is damaged . That' s
why our choice for D I has to be a fast­
acting silico n diode that is capable of han­
dlin g the surge current without being de­
stroyed . Depending on the paramet ers of
the circu it , any memb er of the IN400x
family of diodes is a goo d choice .

Our regulat or circu it so far is fine- if
all you need is a fixed standard-vo ltage
and not much in the way of curre nt. But
suppose some circuit that you' re build ing
requires an oddball voltage, and you 're
sure that the current requ irem ents are go­
ing to be rather large . Obviously we have
to take our regu lator a bit farther.

FIG. 3
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Raising the output voltage
There are two ways that we ca n raise

the output voltage- let's call them the
easy way and the hard way . Figure I
shows the easy way. Resistors R I and R2
form a voltage divider acros s the reg­
ulated output-voltage . As we move the
wiper of R2 towa rd gro und, we change
the ground refere nce of the regulator and
trick it into putting out a higher regulated­
voltage . I won' t bother you with all the
gris ly details of the math , but the formula
is: Vreg = 5 + (5/(R- I) + Isb)R2 where
Isb is the standby current used by the reg­
ulator. (For a 7805 with no load at its

output, Is b is usu all y ab out 8 mA.)
Obviously that figure will change as the
circuit is put under load . The formul a
shows us exactly what we're doing­
we' re adding the voltage generated acro ss
the voltage divider to the norm al output of
the regulator. That approach to an adjust­
able regulator is okay for small currents ,
but it leaves a lot to be desired when we ' re
lookin g for substantial amounts of current
and real flexibilit y. As you can see from
the formu la, the lowest voltage we can get
with that arrangement is the basic voltage

of the regulator. Not only that , but we 're
serious ly interfering with the stability of
the output volt age.

The reason for the instabi lity is that the
regulat or can only handle a fixed amount
of power. Now, since we all know that
power is the product of the voltage and the
current, the more voltage we get, the less
current we can safe ly draw from the reg­
ulator. As the voltage at the IC' s internal
pass transistor increases , the internal pro­
tection of the IC automatically reduce s
the short-circuit trip-p oint. Not only that ,
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This talking phone TELLS you in clear English what numbers you're dia ling.

we'll Try to Describe Everything
This Space-Age Phone Does In One page

of Small Type. It won't Be Easy.

The Everyth ing Phone isa handsome. contemporary ivory phone with a standard m od ular plug, ready to go .

Each key has a separatef unction, Each one talks to you, 1
want it to. What Q conversat ion p iece The Everything Phone is.'

It ' s as thoug h someon e sa id -
" Let ' s t hink of everything any t eleph one

ca n do , and combine them into one fantast ic
in strument."

Someone did say that . This is it .
We call it TH E EVERYTHING PHON E be­

cause it does ev eryt hing . It advances the
science of phone comm unications by ten
yea rs , eve n in t his age of w ild changes and
improvement s.

For examp le -
This Pho ne Ac tu all y TALKS To You

The Everyt hing Phone speaks to you in a
wa rm, gentle voice . It never te lls you wrong .

Touch t he " Voice" switch and when you
push a button, t he phone te lls you t he num­
be r yo u've pushed. If yo u' re work ing in dim
light, you won't dia l a w rong num ber, be­
ca use yo ur fri endly phone vo ice repeat s
each digit im mediat ely , as you dial it .

If you press the " Prefix " key, the " Clear"
key, the Direct Memory Keys, or any of t he
ot her spec ial fu nction keys (more about
these lat er), you r Phone Voice te lls you what
you ' ve push ed. If yo u get t ired of co mpany,
yo u can shut off t he voi ce; but it 's like hav­
ing a f riend righ t inside your phone .

A Complete Phon e A nswering Syst em
This feature takes som e explai ning . In th e

ba nk of keys to the right of the dial pad are
three marked M 1, M 2 , and M3 . M 1 and M2
will tell a ca ller, w hen you' re out , eit her when
to call back or anot her nu mber w here yo u
can be reached.

Wh at about M3?
M3 makes an y cassette recorder an

answering device . Using the connector (sup­
plied) ; your recorde r can ta ke messages up
to t he tota l length of any ta pe casset t e. The
Ev erythin g Phone turns the recorder on and
off automatica lly w hen a ca ll co mes in .

So- you have your cho ice of 1) a message,
in the phone's own voice, to call back at
whatever hour you designate; 2) a messa ge
that you 're out and can be reached at what­
ever number you designate; 3) an invitation
to leave a message after the to ne, with a capac­
ity as long as th e cassette-an hour or more. ,

Memory Keys Galo re fo r A ut omat ic Dialing
At th e left of th e nume ric keypad are t en

Direct Memory Keys . Th e key at the upper
left is f or MC I, Spr int, or other computer­
code dialings. It holds th e access number
and your personal code number.

The other nin e let yo u dial stored num­
bers, including long distance numbers, by
press ing one key . Yo u can inset a tab show­
ing w hose numbe r is stored .

But you ain't see nothin' yet!
You actua lly can store up to 5 0 numbers

of 20 dig it s each , us ing a two-number cod e.
Example : if you already have 30 numbers in
memory and you want to store 1-305­
473-2044, punch in that number , use t he
"St ore" key and" 3 1" , and you ' ll be able to
dia l t hat number in t he fu tu re just by press­
ing "31 ' :

Quality Speaker-Phone
Of Course Th e Everyth ing Phone has one ­

w ay spea ker -phone capability . Of course it 's
high quality sound .

J ust press the " Speaker" button and yo u
hav e a hands-free phone . A vo lume co nt rol
gives you just t he right amount of amp lif i­
cat ion.

Music on Ho ld; "Mute" Switch
You can put a caller on hold just by pressing

the " Hold" key . What a pleasant surprise!
Inst ead of dead sou nd , th e pe rso n on hold
hea rs a cheerfu l melody. (You ' ll hear it too,
so yo u won't f orget he 's on hold. )

You have a " Mute" privacy button, and it
couldn' t be more convenient - it ' s right in
t he center of th e modern hand-phone. Press
that button , and although th e other party
won 't be able to hear you , you' ll sti ll be able
to hea r him or her . Release the but t on and
com municat ions are norma l again . (No te ll­
ta le " c lick " w hen yo u press the Mu t e button.)

Here 's a List of Other Built -in Benefits
Your Everyt hing Phone is an electronic

butler . It has-
- A utomati c redial. Press this key and yo ur
pho ne wil l redia l the last numbe r you called
either once (if th e phone is off t he crad le) or
fou r t imes (if the phone is in t he cra dle).

- Pulse /Tone selec tor switch . In areas'
with rotary dialing on ly, slide the switch to
" P". In areas w it h touch-tone , slide it to "T"

- Ringer off sw itch. Yo u can turn off the
pleasant "chirper" (it isn 't a bell) w hen yo u
don't want to be distu rbed . A separate ringer
I.e .d . light w ill alert you, if you 're inte rested.

- A ccess pause key . For Spr int, MCI ,
and other cod e numbers, the Pause button
gives you th e proper gap between the original
dialing and th e t ime the system takes to
answer w ith a to ne . Th e Pause has ot her
uses, too , but we just can't list all of t hem
here.

- Secret arial aids . Open a little door and
you have a memo pad to jot notes. For the
numbers stored in automatic dialing memory,
slide out the Directory Card, concea led und er
t he phone uni t .

- Battery backup. Tw o t iny, eas ily re­
placeab le bat te ries keep you r memory int act .
A power fa ilure, even one that lasts for
months, won 't wipe out what's stored in
th e memory .

Anyth in g Else?
Probably . We ours elves haven't figured

out all th e phone assist ance Th e Everything
Phone ca n give yo u. But we do know thi s:

No other pho ne ever made has all the
ben efits and comforts this one has for you .

CAN YOU BELIEVE IT?
THE EVERYTHING PHONE

IS YOURS FOR JUST
$199.95

two for only $189.95 each
( + $4 .50 shipping each)

Order you r EVERYTHI NG PHONE
by lifting yo ur old- fas hioned phone

and ca ll ing to ll-free:

1-800-824-7888
Ask for Ope rator 551 .

(In Californ ia: 1-80 0 -8 5 2-7777)
Have yo ur V ISA or MasterCard handy.

Phones are mann ed seve n days a week,
24 hours a day .

We Absolutely Guarantee!
The Everything Phone is a lot of fun , and it's
t he darnedest electronic instr ument you
eve r owned. But if at any t ime dur ing t he
f irst full mo nt h you own it yo u dec ide not
to keep it , send it back and we 'll refu nd
every cent you paid .

~~~~~~~OD~~~~~ODOD~~~OD~~~~~~~~~ '
Send check or money order, or charge card
information ($199.95 + $4 .50 shipping ­
Tot al , $204.45) to New Horizons, or ca ll t he
to ll-free number above .

The Everyth ing Phon e
is another electronic mar vel from

NE:W HORIZONS
Dept . RE-6 ,1 Penn Plaza, Suite 10 0

New York, N.Y. 1011 9
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output voltage is still going to be the stan­
dard output of the regulator, in this case
five volts, plus the voltage drop across
RI, which is about two volts. On the other
hand, we can get the regulator to put out
as much as 20 volts without worrying
about limiting the current- handling
capability of the IC, or degrading the volt­
age regulation when the numbers start to
get large. This adjustment range of 15
volts or so is just about the most you can
hope to safely get out of a fixed regulator
like those in the 78xx series. You can
move the entire output range slightly by
changing the value of R I, but trying to
extend the range too far will cause you to
run the risk of doing severe damage to the
Ie. After all, remember that it was de­
signed to be a fixed regulator.

Lower output vo ltages
There is a way to change the range of

the (fixed) adjustable regulator so that we
can drop its output voltage much closer to
ground. The way to do that is to allow the
op-amp to swing its output below ground.
Figure 3 shows how that can be done. By
using a center-tapped transformer we can
reference the ground terminal of the reg­
ulator and the - V input of the op-amp to
a level below system ground. Then, the
regulator will reference its output voltage
to a point below ground. We have to be
careful when we set that sort of thing up
however, because the regulator' s internal
pass transistor was designed to source
current, not to sink it. If the output level
of the regulator gets below ground we're
going to have the same problem we had
last month and the same thin g will
result-one french-fried regulator.

Another alternative is to build a small
circuit that generates a true negative sup­
ply from the positive system-voltage. We
don't need a lot of current since the op­
amp draws next to nothing and the regula­
tor is only using the negative voltage as a
reference point.

You can always use a different regula­
tor, such as the LM317, which was de­
signed to go as low as 1.25 volts and up to
more than 35 volts . Your regulator­
circuit design will be easier , but you
won' t learn anything. Besides, there 's a
certain amount of perverse pleasure that
comes from making an IC do something it
wasn' t expected to do in the first place.

One other thing you should remember
is that there' s always at least a two-volt
drop across the regulator. If you' re plan­
ning on designing a power supply that can
put out 20 volts, make sure that you have
at least 22 volts available at the input to
the regulator. The same goes for the
amount of current you can draw- you
can't get out of the regulator what the
transformer and rectifier can't put in.

When we continue next month we' ll
increase the current-handling capability
of our circuit and add additional circuitry
to make it short-circuit proof. R-E

Vital protection
for PC Boards

~ ~~V"2D\" ''-~ ,

{

Be safe. Desolder PC components
with Endeco irons. Getproper HEAT
TO MELT and strong VACU UM
ACTION TO LIFT so lder and cool
both PC board and compone nt
without damage .
These PC components rep laced fast
with Endeco desoldering or solder­
ing tools.

Enterprise Development Corp.
5127 East 65th Str eet
Ind ianapol is, IN 46220
Phone: (317) 251-1231

CIRCLE 31 ON FREE INFORMATION CARD

Endeco professional features include
safety light that denotes high. low
and off on switch models, SS con­
struction for long life. light weight
and balance for easy use.
Contact your distributor for Endeco
desolder ing and soldering irons. kits
and equipment- or write us today.

but if you use that circuit and the current
drawn from it comes close to the trip
point, RI and R2 will start to get warm
and change value. And, changing those
values will also change the output volt­
age. Fortunately the IC is protected and
thermal runaway isn't possible, as it is
with transistors. Even so, it' s annoying,
to say the least, to have your power sup­
ply drop out every time you put a mod­
erate demand on it.

A better , but slightly more co m­
plicated, way to make an adjustable sup­
ply from a fixed regulator is shown in Fig.
2. I' ve left out the capacitors to make the
drawing clearer and cleaner. If you com­
pare this circuit with the one shown in
Fig. I , you' ll see that an op-amp has
replaced the potentiometer. Since some
of the newer op-amps have input im­
pedances as high as a trillion ohms, it' s
pretty safe to say that the output of the
regulator won't be loaded down as it was
in the first circuit. The op-amp is set up as
a voltage follower, which means that it' s
nothing more than a buffer-a non­
inverting amplifier that' s used to isolate
one part of a circuit from another.

As we move the wiper of R2 away from
ground, an increasingly greater voltage is
present at the ground terminal of the reg­
ulator. That raises its ground reference
and tricks it into putting out a higher volt­
age. The drawback is that the minimum

THE
PROTECTOR

6000™
TOTAL PROTECTION FOR YOUR

SENSITIVE ELECTRONIC EQUIPMENT.
Something thatyou can't even see maybeslowly
butsurely kil ling your expensive electronic equip­
ment. It's transient voltage, and itcan befatal to
computers, medicalequipment, electronicgames ,
videotape recorders, electronictest equipment,
electronic cash registers- almost any oftoday's
soph isticatedsolid state equipment.

THE TRANSIENT VOLTAGE PROBLEM.
Most ofthis modern electronicequipment uses
LSI and MOS semiconductordevices which are
extremely sensitive tovoltage transient surges or
"glitches." In fact , a large percentage ofequip­
mentfailures can bedirectly linked tothe damag­
ing effects ofover-voltage line transients to
unprotected , highly fragile components .

THE PROTECTOR 6000'· SOLUTION.
Not to be confusedwith othertransient voltage
protection units avai lable today, THE PROTECTOR
6000 uses state-of-the-art solid statecomponents
and exclusive circuitry to provide youwithcom­
plete andtotal protection from transient voltage
surges ofup to 6,000 volts . TH EPROTECTOR
6000 uses silicon PN junction devices - proven
to provide the fastestresponse tosurges! They
have a statistical life expectancy ofover20years .
THE PROTECTOR 6000 has a maximum clamping
voltage of only 335 volts, well below thevoltage
ratingofothertransient protection devices which
commonly use much lesseffective MOV's orgas
discharge tubes. Italso provides full protection
from electro-magneticand radio frequency inter­
fere nce. The unitoperates in both common and
diffe rential modes, and is outfittedwitha circuit
breaker to guardagainst severe current overloads
over 15amps.

Why take chances with your expensive electronic
equipment? For full details contact yourlocal
NTE distributor orwrite:

(f)

~
z
o
a:
t:5 NEW -TONE ELECTRONICS, INC.
wuJ 44 Farrand St., Bloomfield, NJ 07003
o THE PEOPLE WHO BRING YOU THE TCG
o LINE OF SEMICONDUCTORS.
ri © 1983 New-Tone Electronics, Inc.



The Super FOlie is less than 1" thi ck. The base unit has a built-in spe aker phone,
a fu lly independent intercom and is 1/0 volt-220 volt switchab le.

Dept.RE-6, 1 Penn Plaza, Suite 100
New York, NY 10119

1·800·824·7888
Ask for Operator 551.

On California : 1-800-852-7777)

For ins tant service, if you have a VISA
or MasterCard, call toll-free 24 hours

a day, seven days a week:

If you have several lines, you can
plug them into your SuperFone with this
single adapter.

The adapter costs $39.95. Nothing
else is required to attach multi-line
phones to one SuperFone650.

New!
MULnUNE ADAPTER

FOR BUSINESS PHONES

The SuperFone 650 , SuperAntenna, and
Multi-Line Adapter are more electronic

marvels from

NE:W HORIZONS

TRIPLE THE RANGE
OF ANY CORDLESS PHONEI

The SuperAntenna will give your
cordless phone , regardless of make or
model, three times the range it has now.

If the range is 700 feet, it'll leap to
over 2,000. If it's 1500 feet, it could be as
far as one mile!

Easy to ins tall . Only $79.95
complete. Add $4.50 for shipping.

3O-Second Installation
Plug your Sup erFone 650 into any

wall AC outlet. Push its stand ard modular
terminal into the telephone plug.You're in
bus iness.

Every compon ent is heavy-duty ,
from the built-in condens er microphone
(with automa tic gain control) to the lED
indicator lights. This phone is designed for
hard use.

The SuperFone 650 is yours for
$249.95. If you want the SuperAntenna
with it, giving you a range of a mile - or
even more - you can have both for
$3 19.95. (Or you can get the Super­
Anten na alone for $79 .95,)

First, the base station is a speaker
phone. Touch a button and you can have
a hands-free conference conversatio n in
the room in which the base station sits.

Next, it's an interco m.You can page
the handset from the base unit and have a
private conversation . You have a true
wireless intercom, not just a signal.

Third, you have a privacy button.
Push that button and you'll still be able to
hea r anything the other party says, but he
or she won't be able to hear you untilyou
take the button off "hold."

Fourth, you have an automatic redial.
Touch the key and the SuperFone will
redial the last complete number.

What else? A security switch which
makes it imp ossible for anyone to callout
on the remo te phone, without changing
the ability to receive calls. A volume
control for the speaker on the base unit.A
calI button to page the base from the
cordless phone. TI-I1S PHONE HAS
EVERYTHING!

The Superfone 650 - $249.95
The SuperAntenna - $79 .95
BOTH Phone and Antenna - $319.95
Adapter for Multi-Line phone - $39 .95

Add $4:50 per total order for shipping.

We Absolutely Guaranteel
Use the SuperFone 650 (or any

electronic instrument you acquire from
us) for up to 30 days. Ifforany reason you
decide not to kee p it , return it for a 100%
refund.

Until now, cordless phones have
given you wonderful convenien ce. But
they've had two problems:

1. The range is limited to 600 to 700
feet.

2. So me of the m sound as though
you're talking inside a barrel.

As cordless pho nes have become
enormo usly popular, another problem
has arisen: two people , living near each
other, can have the same channel. Not
only is there line confusion, but so meone
else can literally make a long distance call
on your phone.

No more. Never again.

Range: 1500 Feet OR MOREl
The Sup erFon e 650 uses state-of­

the-art electronics to bring you the
ultimate cordless phone. Sound qualityis
superb - and it stays superb , 1500 feet or
more from the base station. That' s more
than twice the distance of stand ard
cordless phones.

Only SuperFone 650 has a secret
code system to prevent interference and
false operation of the phone. You choose
from 512 possible "code" comb inations.
Both the base unit and the phone are
locked onto that code, which you can
change wh en you want to.

No other phone can interfere. No
other unit can share the signal. No one
else can hear or speak on your carrier­
wave.

Enonnous Range
We say the SuperFone 650 has a

range of 1500 feet.
Notice we didn't say "up to" ortasfar

as " 1500 feet. There 's no hedging,
because this seems to be the minimum,
not the maximum range.

Users rep ort 1800 and 2000 feet.
That's nearly haIfa mile. SuperFone 650 is
a radiophon e, not a toy, and that' s why its
signal doesn 't break up or start hissing or
crackling when you get half a block away.

You can tell when you heft it. It's a
Little Gian t. You can feel the power inside.
What a marvel of electronic engineering it
is! And it's tough, too . It fits into your shirt
pocket, and you can bounce it around all
day without da maging it.

Speakel'P.hone, Intercom ­
Everythingl

SuperFon e 650 is The Everything
Phone.Anything any phone can do, it can
do.

No wonder they call it the SUPERFONEI

At Last-a Cordless Phone
with TWICE the Range, Sound
Fidelity to Rival Phones with
Cords, and a Privacy Code
System - AU This in a Phone
Less Than an Inch Thick!



NEW IDEAS
Frequency-boundary detector

I' M SURE THAT EVERY ELECfRONICS EX ­

perimente r or hobb yist , at one time or
another, has needed a device that would
indicate whether or not a signal was with­
in a certain frequency range- I know I
did when I was working with a switch­
mode power supply . I got what I needed
by building the frequency-boundary de­
tector whose circ uit is shown in Fig. I .
(The IC' s supply and ground conn ections
are shown in Fig . 2.)

of the flip-flops. The Q output of that
flip-flop (lCl-a) is cros s-coupled to its
data input so that it acts like a divide-by­
two counter. (See the timin g diagram in
Fig. 3.) The trailing edge of the Q out­
put is used to trigger the one -shots formed
by IC2 .

The up per- and lower-frequency
boundaries are determined by the two sec­
tions of IC2-the dual precision monost­
able multivibrator- and their external

IC~-o..

1\2
5 MC.1401sa

r=-- c

The frequency of the input to the circuit
can be anywhere from DC to 100 kHz .
However, you can use the " extra" half of
IC I as another divide-by-two counter and
increase the circuit's range to 200 kHz .
Then the period of the outputs of IC2
would be represented by: T = 2RC.

The states of the outputs ofIC2, which
determine the upper- and lo we r ­
freq uency boundaries, are latched by
IC3-a and IC3-b respectively . As shown
in the timing diagram ofFig . 3, the output
of IC3-a (which is clocked by the output
ofIC I-a) will be high only when the input
frequency is less than that of the output of
IC2-a (fl). The output of IC3-b will be
high only when the frequency of the input
is greater than that of the output of IC2-b
(j2) . You can use appropriate logic gates
to give an "in-bounds" or an "out-of­
bounds" indication.-Jim N. Kitchen

FIG. 1

Date

Street

Print Name

Signature

This column is devoted to new ideas, cir­
cuits, device applicatio ns. constructio n tech­
niques, helpfu l hints, etc.

Ali published entries , upon publication, will
earn $25. In addition , Panavise will donate
their model333-The Rapid Assembly Circuit
Board Holder, having a retail price of $39.95. It
features an eight-position rotat ing adjust­
ment, indexing at 45-degree increments , and
six positive lock positions in the vertical plane,
giving you a full ten-inch height adjustment for
comfortab le working .

I agree to the above terms, and grant
Radio-Electronics Magazine the right to
publish my idea and to subsequently repub­
lish my idea in collections or compilations of
reprints of similar articles. I declare that the
attached idea is my own original material and
that its publication does not vio late any other
copyright. I also declare that this material has
not been previous ly published.

City State Zip

Mail your idea along with this coupon
to: New Ideas Radio-Elec tronics,

200 Park Ave . South,
New York, NY 10003

Title of Idea
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FIG. 3

resistor-capacitor networks. The upper­
frequency boundary (fl) is set by the out­
put of IC2-a, and the lower-frequency
boundary (j2) is set by the output of IC2­
b. The relationship that describes the per­
iods of the outputs of IC2 is: T = V2RC,
where T is measured in seco nds , R in
ohms, and C in farads. However, because
IC l-a is used as a divid e-by-two counter,
the formula used to determ ine the period
o f the upper- and lower-frequency
bound aries becomes: T = RC .
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FIG. 2

The circuit can be used (with LED' s or
other indicators ) to tell you whether or not
an input signal is within a certain frequen­
cy range . Because you may be hard­
pressed to come up with applicatio ns for
the circuit , I should point out that voltage­
to-frequency converters can be used to
make the number of applicatio ns almos t
limitl ess.

The device itself is rather easy to build .
It consists of three IC's-a dual monost­
able mult ivibra tor and two dual D-type
flip flops. The signal whose freque ncy is
in question is fed to the clock input of one
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*********************•••• • • •***• • • • • • • • • • ******************************************
2300 MHz VARIABLE DOWN CONVERTER

*************************************

Complete
Down Converter

System
INCLUDES

ANTENNA KIT
POWER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

Any Price in Adv.
10 pes. . 12% off
25 pcs. 18% off
50 pcs. 25% 011

100 pes. . . 30% off
1000 pes . .35% 011

No Mixing for
Quant ity Discount

PARTS CONVERTER
,~" ., ,< KIT.e:»
~ $4llJ695

P.C. BOARD PRE-DRILLED
SOLDER PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC -
TURE. IVEVoJ!!

. . . . 7./"7 HoT""Ii!AN~.. .
3~

2 HP 2835 Diodes
6 .001 Chip Caps.
9 Resistors
4 Prewound chokes
1 Elect rolyt ic Cap.
1 Pre Made Probe

@@@@@@@@ @@
*WIRED P.C. BOARD TEST­
ED, READY TO CONNECT TO
CAN WITH PROBE & CABLE
CONNECTOR ATIACHED.

$24.95

We will tune conver­
ter board for $12.50

tro uble shoot
add 7.50

trouble shoot
power supply ..$12.50

plu s any parts needed.

We will accept telephone orders for Visa & Mastercard
No C.O.D. Orders

To Order Call 800-428-3500317-291 -7262
Complete Kit Weighs 10 pounds. Please add SuHicient Postage

6254 La Pas Trail
Indianapolis, Indiana 46268

ELECTRoniC
RAinBOW ~

SATI.....TI I',..,V.S.ON RICI.VIR

CIRCLE 45 ON FREE INFORMATION CARD

KITS
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z
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SERVICE CLINIC
Countdown c ircu its
JACK DARR, SERVICE EDITOR

~ HO RIZONTAL AMP~I ANDSHAPER I .

VERTICAL
FREQUENCY AMP

- DIVIDERS ~ AND
SHAPER

Sinc e the horizontal -sync frequency is
a multip le of the vertica l-sync frequency ,
the vertica l sync ca n be deri ved from the
horizontal sync. That is done by first
feed ing the horizont al sync to a series of
frequency dividers . Incident ally, that' s
where those Ie' s get their name . Th e di­
viders are actua lly co unters: they "count
down" the num ber of pulses they receive
and whe n a pre de te rmine d co unt is
reached . they put out a sing le pul se .
Th o s e co u n ters di vid e d o wn th e
hori zont al-sync frequency to the ver tica l­
sync frequ ency . Once the dividers have

IN THE EARL Y D AYS OF T HE SPACE PRO­

gram we all becam e familiar with the term
:-'countdown ." In late-model TV sets,
however . that term has taken on a who le
new meaning-there is refers to a type
of timing circuit. Frankl y, I don ' t have a
whole lot of data on those circuits, but
I' ve run into them on seve ral occasions .
So . this see ms as good a time as any to
take a look at how they work, and to get
some idea of wh at to chec k if you com e
across any prob lem s with them .

Sets with co untdow n circ uits have no
vertica l or hor izon tal osc illato rs; they
have no hold contro ls, either. To generate
the hor izontal sweep , th ey . fee d th e
compos ite-sync signal into an Ie. (A sim­
plified block diagram of one is show n in
Fig. I . ) Th ere, the ve rtical sync is
str ipped of f and the hori zontal sync is fed
to an amp lifier stage; that stage shapes the
signal and boo sts it so that it is capable of
driving the hori zontal-output stage .

SERVICE
QUESTIONS

CURIOUS , CURIOUS PROBLEM
I ran across an odball problem in a Syl­

vania W-2. I replaced the shorted
horizontal-output transistor. I had no high
voltage, so I checked Q400. One junction
checked open. I replaced it with a new
part, but it had no output, and the collector
voltage was at B +. I reinserted the old
" bad " transistor, and the set began to
play ! I'd like to know what's going on ; I
expect the problem to re-occur.-K.B.,
Hohenwald, IN

Th is is pure crys tal-ball work , but here
goes! The co llector was at Binus , which
indi cate s th at so mething was open in
e ither the transistor or the printed-circuit
board . You had no current flow at all. If

Wh at ' s happening is th at th e in­
terference is being caused by a sync sig­
nal, eve n though you may not be able to
make out its associated picture ; remem­
ber, the sync is the strongest part of any
TV signal. Because of that co-ch ann el
interference , the IC is seeing two signals;
one of them you want , but not the other.
There wi ll alway s be a phase differe nce
between them ; since the interfering signal
must travel much farther it is delayed by a
few microseconds . The result is that the
IC doesn 't kno w which signal to lock on,
so it jumps back and forth; that ' s thejitter.
Oddl y enough, I' ve never see n the hori­
zonta l sync affec ted. What' s the cure?
None! You ju st have to wait unti l the
conditions that are permitting the interfer­
ing signal to reac h the set cha nge-that
will usuall y take 30 minutes or less ,
although sometime s the interfere nce can
zo on for several 'hours .
~ So , like all other Ie' s , and other com­
ponent s too for that matter , countdown­
c ircuit Ie's aren 't hard to test and service.
Just ask yourse lf: "What is the part sup­
posed to do, and is it doing it?" Check
the signal-in, signal-out, DC voltages ,
and all the ex te rna l component s , and
you ' ll find the prob lem . If you trace it to
the IC itself , perform the standard tests on
that component. Follow that procedure
and you' ll find the cause of the trou ble in
short order. R-E

Troubleshoot ing countdown circuits
Te sting co untdown circuits is fairly

simple . The first step is to scope the input
sync-signal- it has to be there or nothing
will work . In one set I worked on, that
signal was very noisy and was low in
amplitude . The problem was traced to a
discrete transistor sync-separator, which
was very leaky. With a good inp ut-sync ,
check the vertical and hori zont al outputs .
If ei ther of tho se is missing , check all the
components in the appropriate circuit.
Also , check all the DC voltages to the IC ,
the DC supp ly itself, and all the vol tages
coming from the Ie. If any are off , check
the discrete circuitry out side the Ie. If
eve rything aro und the IC checks out OK ,
then the problem must lie wi th the l'C.
Never ass ume that the IC is bad unt il
you've checked eve rything else!

But...
Now we co me to the drawback . Set s

using cou ntdown circuits are particu larly
susceptible to co-channel interference,
es pec ially in fringe-reception areas. In
fact , even ca ble reception can be affec ted .
Wh en co -c ha nne l inte rferen ce occ urs,
you're actua lly seeing signals from two
stations at once . The svncs mix and the
result is the stock sym ptom-closely­
spaced horizon tal lines. in pair s , all up ­
and down the raster. Also , the vertical­
bla nking bar wi ll drop down a couple of
inches . then settle down and jitter. You
may eve n see the hori zontal-b lanking bar
floating across the screen at times .

done their job , the resulting signal is fed
to the ver tica l amplifiers and out to the
output stages .

Th e re is a d istinct ben efit to that
method , and a minor drawback that will
be menti oned later. The ben efit is that the
hori zont al and ver tica l swee ps are per­
fectly synchronized . The y have to be ,
since the y 're deri ved from the same
so urce . The same technique has been
used for so me time in color oscillators .
Instead of there being a separate 3 .58­
MHz oscill ator. the color-burs t signal
from the TV station is passed through a
crysta l, which is used as a very sharp
filter, and then amplified . The amplifica­
tion mak es the bur st " ring " longer; it's
then clipped , limited , and comes out as a
nice smooth 3 .58-MHz signal. Again , it
is always in phase with bur st, since it is
the burst.

VERTICAL
DRIVE
TO
BUFFER
AMPS

HORIZONTAL
DRIVE
TO
BUFFER AMP

FIG. 1
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For Can adian orde rs, double the posta ge . Conn. res . add sa les ta x,

Tota l Enc losed $ ,---_-=~-:-:---:--=-:_~-:-:---=-:--
o Persona l Check 0 Cash ier 's Check/Money Orde r
o VISA 0 MasterCard (Bank No , _
Acct. No. Exp . Date _

Signature
Print Name _
Address --;:0-:----,- --:;;-- _

City State Zip

o COMPLETE FAST ERM-64 TERMINA L (in ci udes FAS TVID·64 video boa rd
ASC II-3 keyboard, steel cab inet and power supp ly) ... kit $199,95 plus $3 P&I
. " w ired & te sted $249.95 plus $3 P&I ... graphi cs opt ion: add $19.95 to
each of above ,
o CO MPLETE SMA RTERM·80 TERMINAL (includes SM ARTVID·80 video
boa rd , ASCI I·3 keyboard , ste el cabinet and po wer supply) ... k it $299 ,95 plus
$3 P&I .. , w i red and tested $369.95 plus $3 P&I
o FASTV ID·64 VIDEO BOARD (requi res + 5 & ·12V DC) . .. kit $99,95 plus $3
P&I ,. , graphics option add $19.95 . . . wired & tested $129.95 pl us $3 P&I .
graphi cs option add $19,95
o SMARTVID·80 VIDEO BOARD (requires + 5 & + 1·12V DC) ... kit $199,95
plus $3 P&I . , , w ired & tested $249.95 pius $3 P&I
o DELUXE STEE L TERMIN AL CAB INET . . . $19,95 plus $3 P&I
o ASCII-3 KEYBOA RD (requi res +5 & ·12VDC) .. . kit $69.95 plus $3 P&I
w ired and tested $89.95 plus $3 P&I
o POWER SUPP LY (po wers ASCII-3 keyboard & video boa rds) . . . kit only
$19.95 plu s $2 P&I
o ZEN ITH VIDEO MON ITOR (high resolution green phosphor) .. , wired &
tested $149,95 plus $6 P&I
o TELEPHON E MODEM MODEL 103 O/A .. . wired & tested $189,95 plus $3
P&I
o DOT MATR IX PRIN TER Com et I , . wir ed & te sted $299.95 plus $10 P&I
o RF MODU LATOR MOD RF·l " , kit only $8,95 plus $1 P&I
o 3FT·25 LEAD MODEM /TERMIN AL OR PRINTER/TERMIN Al: CONNECTOR
CABLE , . , $14,95 ea plus $2 P&I

Cemtin ental U.S.A. Credit Ca rd Buyers Outs ide Connecticut

CALL TOLL FREE 800·243·7428
To Ord er From Connecticut Or For Tech . Assist. Call (203) 354·9375

NETRONICS R&D LTD. Dept.

333 Litchf ield Road, New Milford, CT 06776
Please send the items checked bel ow:

ANNOUNCING TWO
NEW TERMINALS

FASTEAM ·64 . . . DISPLAY FORMAT: 64 or 32 characters/li ne by 16 li nes 96 disp layabl e
ASCII charac te rs {upper &. lower case) .. . 8 baud rate s: 150,300, 600, 1200, 2400, 4800,9600,
19, 200, (switch se l.) ... LINE OUTPUT: RS232/C or 20 ma current loop ... VIDEO OUTPUT: IV
PIP (EIA RS·H O) .. . CURSOR MODES: home &.clea r sc reen, erase to end of li ne. era se cu rsor

~~t~~~io~18E~~~~~Lr~k~ ~Gr~tg~s~~U~~/!j pl~~T$:~f~n~v~~ ~~~~d~~t~SsTcb~ I ~I~S:' 1 , 1.5,
2 . .. DATA BITS PER CHA RACTER: 5. 6, 7 or 8 ... CHA RACTER OUTPUT: 5 by 7 dot matr ix

knKadNb~bi~61IR6~lt~1~6~~s~~IP~J~~r~~~~Jlti ~~~~~~$r~~E' w 1f HO~O~OtRR~U~~~y' .' .
OPTIONAL GRAPHI CS MODE: includes 34 Greek &.math charac ters plus 30 speci al graphi cs
characters .. . ASCII ENCODED KEYBOARD: 56 key /128 characte rs.
SMAATEAM·80 . .. DISPLAY FORMAT: 80 characte rs by 24 l ines or 40 characters by 16 lines
128 dis playa b le ASCI I characters (upper &. lower case) 8 baud rat es: 110,300, 600,1200,2400.
4800, 9600,1 9,200 ... LINE OUTPUT: RS232 /C or 20 ma current loop . . . VIDEO OUTPUT: 1V
pp (EIA RS-H O) EDITING FEATURES; insert/del ete lin e, insert/d elete character, for-
ward/back tab LINE OR PAGETRANSMIT. .. PAGEPRINT FUNCTION .. . CURSOR POSI·
TIONING : up, dow n, right. left . plus abso lute curso r pc stt toninq wi th read back . .. VISUAL
ATTRIBUTES: und erlin e, blink , reverse video, half intens ity , &. blank .. . GRAPH ICS: 12,000 •

~~~~l ~~S~ci~t.i~~ ~+~c~ ~r¥~: I~~~ %~a~dhi~sah o~~;~~~~~~::~.IT6J~~Jrl~: 11 ~~:r~~~~ ~ ?~f ,

~CObCK
1
~8~~~R · .p~~J~fA~Uc!6~iROi.t~gR 502~'o~E~61,f~6 ~;~ES~SCIIB~~~~~~D

KEYBOARD: 56 key /128 character . . 4K ON BOARD ROM . . . COMPLETE WITH POWER
SUPPLY.
TELEPHONE MODEM 103 OIA. . . FULLDUPLEX, FCC APPROV ED . , . DATA RATE: 300 baud
. . . INTERFACE: RS2 32/C and TTY . .. CONTROLS: talk/d ata switc h (no need to connect and
disco nnect phone) , or ig in ate/answer SWitch on rear panel .. NO POWER SUPPLY RE·
QUIRED.
ASCIIKEYBOARD ASCII·3 . . . 56 KEY/128 CHARACTER ASCI I
ENCODED . . . UPPER & LOWERCASE . . . FULLY DEBOUNCED. ..
2 KEYROLLOVER... POS OR NEGLOGIC WITH POS STROBE . .
REQUIRES + 5 & ·12V DC(SUPPLIED FROM VIDEOBOARDSI

~~I~~f~T~~~~L~M N~~r~AcLciiJp~~S~~IBA~?o': T~~CTOR FEED.."
. . . UPPER/LOWER CASE .. . INDUSTRY STANDARD RIBBONS. ..
4 CHARACTER SIZES.. . 9 BY 7 DOT MATRIX . , . BI·DIRECTIONAL
PRINTING

Net romc s annou nces a stale of the art
breakthr ough in term inals, now at price s you
can afford, you can go on -fine with data-bank
and computer phone- nne service s. It' s al l
yours : " elec tronic newspapers ," educational
services . Dow-Jones stock reports , games.
rec ipes . personal co mputing with any level
lang uage . prog ram exchanges, elec tromc bul­
renn boa rds . . . and more every day! ! !

Netr oni cs offe rs two new term inals. both !~:~====:~~~~::]featu re a full 56 key /128 cha rac ter typewnter-
sty le keyboard, baud rates to 19.2 ki lobaud, a
rugged steel cabinet and power supp ly. The
simplest one, FASTERM-64. is a 16 line by 64 or 32 charac ter per line unit. wit h a seria l
printe r port for maki ng h"rd copy o f al l incoming data. and opti onal provision s fo r block and
specrat cha racter graph ics . The " smart" versio n, SMAR TERM-80, feat ures either 24 lin e by 80
cha racte rs per line or 16 by 40 cha racte rs per l ine. it offe rs on-screen edit ing wit h paS)e-at -a­
t tme printing . 12,000 pixe l graphics. lin e graph iCS, abso lute cursor addressi ng, und erlining,

~euvre~~~~~d~Odoen~.~~~ ~~eonn~\1~: rndst~~fl~ . rn~~eyo~ rs+~P~~t~~~ ~~~i~t~r ~~~~ i~~:;)~~t~ ~~r
delux green-phosphor mo nit or pic tured above . For hard copy just add our match ed print er.

Price breakt hroug h! !! Own the FASTERM·64, a comp lete termina l kit. ready to plu g in fo r
just $ 199.95 or orde r the SMARTERM·80 kit for just $299.95, (bot h availa ble wired and tested .)
Be on-line wi th t he mi ll ion-doll ar comp ute rs and da ta services today . .. we even supply the
necessary subscription fo rms .

More good news: All the components in our termi nals are availa ble separately (see
coupon), so you buy only what you need !l!

Sma rt· Fas t • Graphi cs • Matc hing Modem and $295 Printer

L..- ---I 99

1995 EACH

MECHAniCAL
TV TunER

Chann els 2-83, Sylvania
part No. 54-43617

10,95 ea.

~ CASSmE DATA RECORDER
/ J ape spd. - 1W' pe r. second . 4 Track ­

2 Cha nnel. Max. data transfer - 100
BITS per seco nd per ch anne l. Req .
ext.pwr. supply - 17 VCD. 2995

DC Series RlllIulalor
POWER 185-6

In put DC 'Voltage 40V,
output DC vo ltage +4.5V
to -l- 6.5V. Inpu t-o utput
mi n. ditt . 4.1VDC.
D imensio ns 2¥~ " x 2-+'." x l W'H .

1350
Each

1982 BTE SYllHlnlllA
COLOR TV PARTS

Remote Cont ro l Ampli fie r
w/ lnf rared Pre Amp 9.95/5et

A-02-3015302-01
A-02-3015303-01

Hi gh quali ty
assembly of
2 Lin ear 5k
pots. Rated
at 350 VAC, IW.

750
EACH

cm conVERTER
From UHF to

CH 7-13

750
EaCh

Case mounted,
14.4V-100 mA
hr . w/cord,
plug and re­
charging receptacle.

59~ach

"1/Cd BATTERY
POWER -

PACK

Acce pts TT L Video
Sig nals, Requires: 12 VDC
po wer supply.

MONEY BACK GUARANTEE

Order today and receive a FREE Full Size Keyboard for
the M icro-Professor 11'" - a $39.95 value.

For Fast Service Call _AIIIIIIJC Dept . RE063
Toll Free 1I!!!l::~ 14803 NE 40th
1..800426..1044 ~ Redmo nd , WA 98052

Compatible: *Micro II is 98% compatible to Ap plesofr and 90%
compatible to Ma chine Language. Most programs written for th e
Apple can be run dir ectly or with slight modificatio n.

Expandable! Add a printe r , game paddles, floppy disk drives,
speech and sound synthesizer , and Firm ware RO M cartridges to
expand th e Micro II to cove r man y app licat ions .

Features: • Tape Cassett e O ptions: • Demo Cart ridge
o 6502 CPU Interface 0 Floppy Disk with ($34,95)
• 16K BYTES of • Video Display Controller ($395.00) . Software) cassette

ROM (12K BASIC) Memory Mapped 0 Joystick Game ($8,95)disk ($34.95),
• 64 BYTES of RAM Into System RAM Contro ller ($24,95) pnces ~ary . according
• 46 one-ke Basic • Syst~ms Ding- • Print er Interface to ap~hcatlon

Co mma nds nos nc Tape cab le and • Full size keyboard
• Joystick Interface • I nstan~ Co lor software ($34.95) ($39.95)
• Vld M ir & G raphics • MPF-11 Print er
TV~terfa~~or • lnsrallatjon / Diag- ($199.95)

• p . I f nostic/B asic • G reen Screen
(P~~;fl~l)nrer ace k1~~~a:iliming Monitor ($99.95)

PlIIIUTH ~h~CTRONICS ~~~m1~i~ir:"~~ ·

L~~~~~~~~~~~~~~1~~_

IBMQ~mYrn5M~&moo~mM--
I COMPONENTS FROM THE SOURCE!

I . ~) !~~~l~~Pc~~!R 99 :ach
12 Volts DC at 250mA

l~~ ,d POWER SUPPLY MODULE
~.~ WIDE RA-iiGE INPUT 3-TERMINAL

SWITCHING REGULATOR

"S lid State BOSCHERT 3T12AP9 0 • In put DC vo ltage + l QV to 60V.

Olsolau Module Output DC voltage adjustment
range +4.5 V to 3OV. Out put
current 0-12A . Dime nsio ns: 5" L
'4"W ' 1\>"H.

1595 EACH

DC I'owersuPPly
POWER-ONE

HN5-9/0VP
Input: 115/230 VAC
47-440 Hz . Out put:
+5 VOG a t 9A. Dim en­
sio ns 5"W x 7" l x 3 'h " H.
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that transistor has a socke t. it might be
d irty. When tak ing the old one out and
replacing it, something managed to make
co ntact aga in . L too , expect the probl em
to re-occur.

DEAD SET
This RAC CTC-684A looked dead.

Replacing SCR101 and SCR102 brought
back the raster-and a loud horizon tal
squeal. I replaced MAH00 1A and
MAL001B, but that was no help. I foun d
only 15 KV instead of normal 28-31 KV.
Could the problem be the tr ipler?- E.L.,
New Orleans, LA .

That's barely possible. I've seen lots
of tripler prob lems , but not that one . The
squeal. etc. are signs that the hor izontal
oscill ator is off frequency. Th at can often
be due to an open fi lter capacitor allow ing
a feedb ack loop to set up. Check the hot
termin als of all the filter cap acitors on a
sco pe. and chec k the 8 - line feeding the
hori zont al-o scillator mod ule.

(Feedback: Right! F ilte r capacitor
C I04. on the l til- volt line to the horizon­
tal module was open . Thanks .')

WORMS ON RASTER
A while back, I wrote you abo ut a

Quasar W P5006KW th at had funny
"worms" down the right side of the ras­
ter. You told me to do this and tha t (and I
did ), and also to tryout a new 6LX6

horizont al-output tube . Tha t he lped, 'but
didn 't so lve the problem co mp letely . I
wrap ped alum inum foil aro und the bulb
of the new tub e , and that so lved the
pro blem-for abo ut an ho ur. Then ,
SNAP! The set went dead , and there was
a little hole in my new 6LX68 .

Look ing back at your lett er , I see that
you to ld me not to let the holding ring get
too clo se to the tube or it mig ht arc
t hro u g h- th e g la s s. I s ho u ld h a ve
listened !-H.M. . Largo , FL

Gu ess holt' i fo und alit abo lit that prob­
lem . The same lt'ay yo u did!

BURNING RESISTOR
I asked you about a probl em in a Sharp

2K39-the 47 0-ohm resis tor , R2 07 ,
burned up . You hit it on the head; the
outpu t transformer, T302. was breaking
down and shorting to ground. Thanks
very much .-8 .M .• Cooper Mi lls, ME

VERTICAL COLLAPSE
The picture's OK on this Truetone

SCJ4719A-77 for about 15 minutes, then it
collapses to a band about three inches
high. If I snap the set off and on, the pic­
ture comes back again for about another
15 minutes. I've changed the vertical­
oscillator-drive IC and checked voltages,
but, so far, with no success.-C.M.H.,
Raleig h, NC

T hat is a typi cal res u lt of an in-

te rmittent e lec tro lyt ic capac itor. Try
rep lac ing C508, the co upling capacitor
between the vertica l output stage and the
yoke .

(Fe edback: YOli were awfu lly close .' It
was capacitor C509 (from the verti ca l
outp ut to the other end ofyoke) that It'as
the bad one . Thanks!

TELL ME WHERE YOU ARE
I got a letter recentl y that reminded me

of something I' ve been meaning to bring
up for some time now. When you write to
me with questions, please don ' t forge t to
include yo ur address. Th er e are few
thin gs more frus trating than having an
answer and nowhere to send it. Please be
sure that you 've written your address
somewhere , OK?

PROBLEMS,PROBLEMS

Th is Sears 564.4 170 1502 came in with
an open foc us dropper- res isto r in the
high- voltage rec tifier assembly. It also
had no ve rtical hold and the vertic al
sweep was running at 120 Hz with foldov­
er. First thin g I did was replace the high
voltage recti fier. Then, using a scope, I
checke d the em itter of Q45 1 and found
120 Hz, as well as some glitches caused
by a bad shaping-diode . D452. Changing
the diode go t rid of the glitches , but not
the 120 Hz . I replaced Q45 1 with a sub­
stitute and that helped . but not all the

lallil-EleclrDRicB.~6~~~foRE

YEAR

TOTAL PRICE

683
All payments must be in U.S . funds

..... $ - - - -
$---­
$--- ­

. $ - - - -
.. $ - - - -

.. .. . $ - - - -

TOTAL PAGES

o Special Projects (Winter 1980) $4.00
o Special Projects (Spring 1981) . . $4.00
o Special Projects #4 (Summer 1982) . . $4.00
o Special Projects #5 (Winter 1983) . . $3.00
o Special Projects #6 (Spring 1983) $3.00
o Radio -Electronics Annual 1983 . . .. $2.50
o HoI'! to Make PC Boards $2.00
o AllAbout Kits $2.00
o Modern Electrics (Vot. 1. # 1 $2 25

April 1908)
o Wireless & Electrical Cyclopedia . ... $4.95

(1918) (176 pp)

PAGES

o Radio-Electronics back issues (1981) $3.50
(March. December 1981not available)
Write in issues desl rec _

ARTICLE

MONTH

MAIL TO: Radio-Electronics
ReprintDepartment. 200 Park Ave. South. New York, NY 10003

Total price otorder . . .
Sales Tax (NewYork State Residents only). . . . . .
Shipping &Handl ing (US &Canada only) (lncluoes FIRST CLASS POSTAGE) $100 per item .

All other ($200 per item, sea mail) .
($4.00 per item. air mail).

Total Enclosed .
Name _

Address _

City State Zip _

To order any otthe items indicatedabove, check ottthe ones
you wanl. Complete the order torm below. includeyour pay­
ment. check ormoney order (DONOTSEND CASH),and mail
to Radio-Electronics. Reprint Department, 200 Park Ave.
South. New York. NY 10003. Please allow 4-6 weeks for
del ivery.
I:you need acopy ofan articlethat is inan issuewe indicateis
unavailable you can order it directly from us. We charge 50~

per page. Indicate theissue(month& year). pages and article
desired. Include payment in full. plus shipping and handling
charge.

o Bu ild Your Own Satellite TV Receiver . . . . . $7.00
o 8-Bal l Satellite TV Antenna ..' . . . . . . . . . . . . . $5.00
o Build You r Own Robot. . . . . . . . . . . . . . . . . $12.00
o TV Descrambler (January. February 1981) . . $3.00
o Video Entertainment (January 1982) . . .. . $2.00
o Your Own Computer (October 1981) . . . . . . $3.00
o Rad io-Electronics back issues (1983) $3.00

(January. February 1983 not available)
Write in issues desired _

o Radio-E lectronics back issues (1982) ...... . $3.00
(January 1982 not available)
Write in issues desired _

-'9i MULTIMETERS

NOT JUSTAFLUKE!
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Compare new Philmetric Multimeters
for performance, accuracy and pr ice.
Discover the quali ty that 's no accident,
yet costs fa r less . You get Pushbutton
and Rotary dial Models; 0.5% accurac y;
3112 digit readout ; ACmC; 26 Ranges ; 2
year warranty.

And there's mor e! A f ree $5.00 fac­
tory-d irect cash bonus when you buy
our Model 150 Pushbutton - to prove
that Philmetric measures up as the
" best buy" .. . ' Qualit y-Assu red for
Performance and Price.

Send for Free Catalog & Detail s.
• ec • " We Mea sure Up . . . "

P~lC Philm elri c ,
,. (a Div. of Ph, lmor e Mfg . Co.)

40 Inip Drive, Inwood, NY 11696 Tel: 516·239·6161
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PRIURITY UN~ ~L~CTHUNIC:S

AXIOM CORPORATION

~

I

• 0 - 300 baud
• RS232Cinterface
• Full duplex
• Carrier detect indicator
• Bell 103 compatible
• Low voltage
• Originate/Answer switch selectable List Price SALE

RR.UR•• IOO 0-300 baudmodem (Sh.Wl.2Ib&) 59995$79.00
RRCIIORS2328F RS232 cable $19.95

625.00
(Shipping Weight 20 Ibs.)

SAVE $300.00!!
INCLUDING REBATE

30 MHz
DUAL TRACE - DELAYED SWEEP

RRBKP1530 List Price; $875.00

H-P QUALITY AND PERFORMANCE
AT OUR LOW PRICESII

SERIES 10• Programmable Calculators
Flin- HEWLETT - ---- - - -- ]
~~ PACKARD I. 1" " "3 ~ .
• RPN LogiC • Convenient
Design • LCD • Rugg ed
Construction • Continuous
Memory • Automatic Turn-off
Function • Selt Diagnosis

Plrt 110. Descrtptlo. Us, I'rtc. SALE
RR HP-1 OC Scientitic $ 70.00 $59.00
RR HP-11 C AdvancedScientific 5 90.00 $79.00
RR HP-12C Advanced Financial $120.00 $99.00
RR HP-15C Adv. Scientific w/matrices 5120.00 $99.00
RR HP-16C ForDigital Electronics & 5120.00 $99.00

Computer Science (Shipping Weights: 3 Ibs edch)
RR HP-75C Hardheldcomputer system 599500 S 795.00

(ShippingWeight 9 Ibs.)

• 5 x7 Dot Matrix. Parallellntertace(Centronics) • Tractor Feed
• Dot AddressableGraphics • Upt03-PartPaper. Self'Iest e One
YearWarranty. 30 CPS 80Column Unidirectional. Uses Regular
Paper
RRAXMGPI00A Dot MatrixPrinterISh.Wl.11Ibs.) $389.00$229

BKP1530 SPECIFICATIONS:
• Delayed sweep operation for sweep expansion up to
1000V • 5 mV division sensitivity selectable 2 mV to
20MHz • Variablehold-offpulse train display. Single­
sweep for nonrepetitive waveforms • Built-in triggering
filters • Video sync separator standard • CHOP or
ALTERNATE display. Differential inputcapability. 11.7
nS rise time for short duration pulses • Alternate trigger
capability. Frontpanel x-y operation. 10:1/reference/
direct probes included

DIRECT CONNECT MODEM
$79.00 MURA .~
o. 300 BAUD •

MM·l00

$229.00
:\

Apple lie& III cableRRTAXRGBAPI

HIGH RESOLUTION
12" AMBER MONITOR

• >18 MHz bandwidth
• 800 line horizontal resolution
• Compositevideo Input

RRTAXKG1211UY
List Price: $179.00

$129.00
(Sit WI 191bs)

~~
12" RGB COLOR MONITOR

TAXRGBl
List Price: $399.00

$329
(Shl\lll<11g weight 29 Ibs.)

RRTAXIBMRGB
Intertace cable to IBM $19.00

$19.00

With APPLE II RGB INTERFACE
RRPDBTAXRGBAPL $
List Price: $528.00 359.00
12" RGB SUPER-HIGH RESOLUTION

630 Horizontal Line
RRTAXRGB3 Super-HighRes. List:$699.00 SALE:

(Shipping Weight 29 Ibs.) $595
RRPoBRGB3APL TAXRGB3 w/AppleII card (30 Ibs.) $695.00

r. 1
1 v,SA iPRIORITY ONE ELECTRONICS •[- -J._ 9 161 DEERING AVE. CHATSWORTH, CA 9131 1 NED A

T~~~~A~?B~~ c~~~e$~d?',~?F~~O~;~!'~~s~d~sa~ ~~'M~~A~~R1~~Zo~~~~~1~M
SHIPPING& HANDLING of53.00 to-the first3Ibs. plus40. loreach add it~nal poundOrdersover 50lb. sent freight coi lect.Just incase, pleaseincludeyour \
phone number. Pricessubject tochange without notice. Wewill 00ourbesttomaintainpricesthroughJune,1983.Cred it Cardorders will becharged appropriate
freighl lf yoohaven't received yourWinter'83 Engineering Selection guide, send S1 .00 foc your copytodayt Saleprices for prepaid orders only.

~Texas Instruments
16 PIN GOlD AND TIN

DIP SOlDERTAIL SOCKETS
TIN GOLD

OTY RRTIS16LP RRTIG16LP

50 $ 8.00 $ 10.00

ISh loot)$ 60.00 $ 80.00

ISh~50Db& )$225.00 $315.00
l'-- - - --' ISh WI 15 Ibs)

,"-l, 11I llUl VC~..

I ' I ;rl{~
~I \l. ... f I "

Soft sector,40 track 2 sided
10 sector, 40 track. 2 sided
16 sector, 40 track 2 sided
2 BOXES 10 BOXES

$50.00 $220.00
Soft sector, 80 track2 sided
10 sector. 80 track 2 sided
16 sector. 80 track 2 sided
2 BOXES 10 BOXES

Oescrtptlo.
.5% Accuracy
.25% Accuracy w/temp.
.1% Accuracy w/temp.
Soft carrying case

$30.00
RRULT52801
RRULT52810
RRULT52816

BOX OF 10

SALE!
SINGLE SIDED

40 TRACKS - BOX OF
DOUBLE DENSITY 10 $ 25.00

2
BOXES; $ 40.00

10
BOXES: $180.00

35 MHz

D~~~K~~~C~IS~ ~I~el~~~.~~_, .,...~~~~~
I • (Valid through 6/30/83)

$695.00 . " DIRECT FACTORY
(Shipping Weight 20 Ibs) " CONSUMER REBATE

SA VE $330.00••
INCLUDING REBATE CERTIFICATE INCLUDEDI

BKP1535 SPECIFICATIONS
• 35MHz response;useablebeyond 50MHz • 2 rnv/cm
vertical sensitivity . Signal delay line foraccurateviewof ~
high frequency pulse leading edge • Alternate trigger
capability. Automatic or manual selection of CHOP AND
ALTERNATE dual-trace display • Variable hold-off for
accurate pulse train display • Video sync separators
standard . Built-intriggeringfilters . PDA CRT with P31
phosphor. 10:1/ref/direct probes included. Differential
input capability

$35.00 $60.00 $280.00
RRUlT51801 Soft sector. 80 track 1 side
RRUIT51810 10 sector. 80 track 1 side
RRULT51816 16 sector, 80 track 1 side

BOX OF 10 2 BOXES 10 BOXES

OlDER 11IFORMATION:
RRUllSl401 SQU Sector
RRULTSl410 10 Sector
RRUllSI416 16 SeCtor

RRULT1i2401
RRULT1i2410
RRUlT52416

BOX OF 10

Part No.
RRHITVR3550
RRHITVR3525
RRHITVR3510
RRHIT&703

$40.00 $70.00 $320.00
(Shipping Weight 211ii.) (ShippingWeight 4 Ibs.)(Shipping Weight 20 Ibs )

5lf4" FLOPPY DISKETTES

oo~:~~"~ff,~~~"\
of, ~~~

FEATURES:
• Includes reinforcement ring
• Write protect with tabs
• 100% Surface tested
• Lifetime warranty

.
RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709·5464 • (Irvine:) (714) 660·1411
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CHARGE TO VISAORMC TOLL- FREE
1-800-654-8657 gAM to 5PM CST MON'FRI

DIRECTINQUIRIES TO:

IDiA Electronics, Inc.

\;~~etEcTRONIC
~,.; l~ROJECTS
~\~~S FOR

~~~o;}~
~ ?

$~495 . MDSICIANS
#

Even if you ·dl5ii't"know an ohm from a volt, Craig
Anderto ' e1Jry revised and expanded book show s
you how to buiid 27 accessories that enhance your
sound and broaden yo ur mu si cal hori zons .

If you're an o ld hand at musi cal elec tro nics, you' ll
real ly apprec iate that all of these processors, from
Tube Sound Fuzz to Phase Shifte r are compat ible
and work togeth er without creat ing norse, signal los s,
band wid th compress io n or any of the other probi ems
com mon to int erconnecting effec ts f rom different
manuf acturers. There's even a complete chapte r on
how to modify and combine effects to produce your
own custo m pedal board.

Low cos t projec t kits available from PAIA help make
even your f irst ex pos ure to elec tro nics a ple asant ,
nasste-tree experience and thanks to the sound sheet
demo record bo und int o th e book you know just how
the completed device will sound before you even start .

1020 W. Wils hi re Blvd ., Ok lahoma City, OK 73116 · (405)843·9626

1- - - - - - - - - - --.I I RUSHMYCOPYOF "ELECTRONIC PROJECTS FOR •1 MUSICIANS'" S14.95 plus S1postage enclosed . 1
I ISEND FREECATALOG OFOTHER PAIA PRODUCTS.

1name 1
1address 1
1city state__zip 1
I IIUAElectronics, Inc. I
Dept. 5R , 1020 W. Wilshire Blvd.. Oklahoma City , OK 73116
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way. It turn s out that a man ufac turer 's
exact-replacement transistor sho uld have
bee n used . Since all the stages there are
direct coupled, I introduce d a whole new
set of problem s. I finally traced the or ig­
inal prob lem to C455 , a 100fLF capacitor
whose va lue had dropped to 20 fLF .
Replacing that got the 60-Hz sweep back.
Changing Q45 I ' s collec tor resistor from
820 to 2200 ohms to compensate for the
difference in the transistor s restored the
linearit y and go t everyth ing back to
prope r balance.

Thanks to John H . Sherwood ofColum­
bia, SC for that one .

MAGENTA PICTURE
The screen on this RCA CTC68A is

magenta with retrace lines, After 5 mi­
nutes, the picture color becomes good. It
will stay that way for anywhere from 5
minutes to the entire day, but the magenta
color will eventually return. Turning the
set offand on will restore the propercolor,
at least for a while. What could be causing
that?

Incidentally, the Sams schematic for
this model shows +5.49 volts on the
green screen-grid of thepicture tube. That
can 't be righ t, can it?-D.B., Park Ridge, IL

Your mage nta screen is being caused
by a loss of gree n, leaving only red and
blue. It sounds as though you have a prob­
lem in th e green v ideo-o utput. Try
swapping the gree n MADOOIA video
module for either the red or the blue one.
If the probl em shifts to the red or the blue,
you' ve found the source of the troubl e.
Replace or, if you wish, repair the mod­
ule. If you choose to repair it, a good bet
is the transistor ; e ither it or one of the
other components is intermittent.

As to your second question-you ' re
right. I don ' t know how that decimal
point got in there . Th e correct reading
shou ld be 549 volts.

SOLDER-JOINT PROBLEMS
I've got this GE 17AC1602W working,

but I'm not happy wi th it. When it came in it
had a shutdown problem. That was taken
care of by running a jumper from Q980,
the shutdown SCR, to C555. Later on, the
set developed a peculiar dark blob, like an
octopus, that floated slowly upwards
across the picture. I traced thatproblem to
a cold-solder joint at R980; that was caus­
ing the resistor to overheat. I had pre­
viously fixed several other cold-solder
joints, but that was one I had missed. I
suspect that there are still others, and can
only hope that they show up before I take
it home.- A.B., Cambridge , MA

I' ve had many letters like yours, and
they keep coming . All I can tell you is that
I suspect that yo u're right and that you
kee p looking. One sugges tion is to try
coo ling spray , and jarring the board , to
make the less obv ious cold-so lder joints
show up . R-E
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NEW BOOKS

For more details use the free informatio n card inside the back cover

BASIC ELECTRONICS THEORY with pro­
ject s and experiments, by Delton T. Horn;
TAB Books, Inc., Blue Ridge Summit, PA
17214; 531 pp . including index; 5 x 8'12
inches; softcover; $11.95.

This is a practical, all-inclusive handbook
ranging from atoms and their electrons to the
newest calculators and computers . It is de­
signed both as an introductory text (with ex­
periments) of basic electronics theory , and as
a co nven ient reference man ual of fun­
damental concepts . The materia l has been
divided into convenient chapte r topics so that
almost any piece of needed informat ion can
be located quickly.

The author notes that it is impossible for
any sing le volume on electronics to be totally
comp lete, because electronics is a constantly
growing field. Certai n material has been eli­
minated here, either because it is likely to
become obso lete soon, or because its nature
is so spec ialized that the applications are
extremely limited. However, this book should

provide the read er all of the information
needed for a basic understanding of almost
any electronic device or circuit. More impor­
tant , it will provide the reader with the neces­
sary background for understanding articles in
the more technical electron ics journa ls, and
for reading schematics.

The reader is urged to perform the ex­
periments presented, because nothing en­
hances the learni ng process better than
"hands-on" experie nce and the experiments
were chosen to prov ide practical de­
monstrations of the principles discussed in
the text.

CIRCLE 131 ON FREE INFORMATION CARD

PET/CBM AND THE IEEE 488 BUS (GPIB),
2nd edition, by Eugene Fisher & C.W.
Jensen; Osborne/McGraw-Hili, 630 Ban­
croft Way, Berkeley, CA 94710. 250 pp. ,
6% x 9% inches; softcover; $15.99.

Bench -top engineers, scientists , and micro
enthus iasts can now take advantage of a low-

cost GPIB (General Purpose Interface Bus )
system. With the use of an IEEE 488 bus,
Commodore PET and CBM compute rs can
contro l up to 15 digita l instruments. In this
newly-revised book, the capabili ties of each
PET or CBM model are described, along with
the history and functions of the IEEE bus.
Users can learn how PET and CBM comput­
ers can be connected to a varie ty of in­
struments via the bus. Each type of transac­
tion is explained with its associated PET
BASIC statement , and is illustrated with a
detailed timing diagram of the actual signals
placed on various bus lines and detai led pro­
gramming charts .

There is also an expa nded appe ndix.
Approximately 200 manufact urers are listed,
along with hundreds of their products that
operate on the IEEE 488 bus. IEEE standard
def initions , the ASCI I definitions, and the
PET/CBM ASCII and ASCI I-IEEE-488 hex
codes are also listed.
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40 CHANNEL
CONVERTER

$ 3 8 Regu lar $69

Send $1 for Complete Catalog
VISA. MASTERCARD • COD

DIRECT VIDEO SALES
P.O. BOX 1329

JEFFERSONVILLE, INDIANA 47130

CALL
1-812-282-4766

~
36 CHANN EL

_ REMO TE CONTROL
1 CABLE CONVERTER

$88.00

DIAMOND 0·56 WIRELESS
THE ULTIMATE CABLE T.V.
CONVERTER

56 CHANNEL

P INFRARED
• REMOTE CONTROL

$139.00

BUY DIRECT & SAVE

CABLE TV
CONVERTERS

VIDEO
ACCESSORIES

Ad vanced Soli d Sta te design an d cir urtry
allows you to rece ive mid & su per
band channels . Restores progr amming

to Video Recorders .

Call or Write

JAN CRYSTALS
P.O. BOI 06017
Ft. Myers. Fl. 33906 -6017

I All Phones (813) 936-2397

• General Communication
• Industry .
• Mar ineVHF
• Scanners
• Amateur Bands
• CB Standard
• CBSpecial
• Microprocessor

If you need

CIRCLE 54 ON FREE INFORMATION CARD

-one or hundreds-

Put Professional Knowledge and a

HOME
STUDY

in your Electronics Career through
COLLEGE DEGREE

No commuting to class . Study at you r
own pace, while continuing your present
job. Learn from easy-to-understand les­
sons, with help from your home-study
instructors whenever yo u need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degre e, and
then your B.S.E.T. These degrees are ac­
credited by the Accrediting Commission
of the Na tional Home Study Council.

Our free bulletin gives full det ails of
the home-study program, the degrees
awarded, and the requirements for each
degree . Write for Bulletin R-83.

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034
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NEW PRODUCT-Computerized Address­
able Cable TV Descrambler in/out Channel3.
Restores picture to normal sync. Passes un­
d istort ed aud io s ig na l . Gate d Pul se­
Suppressed Sync Kits $59.95 Wired and
tested $119.95. Sinewave Kits $69.95 Wired
and tested $129.95. Also carry a full line of
UHF Descramblers. Money orders, check,
COD only. Add 5% shipping. Quantity dis­
count. Send $2.00 for complete catalog on
converters and descramblers. MEAN ELEC­
TRONICS , PO Box 347, Boston, MA 02188
(617) 337-7303.
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STILL THE BEST GRAPHIC EQUALIZER
KIT -See Radio-Electronics 5/78 cover
story * 12 bands/channel - " .02% distortion ­
*92dB SIN ratio - ' Solid walnut ends - - Price
reduced: $89.00 postpaid M/C, Visa add
shi pping : Free catalog . SYMMETRIC
SOUND SYSTEMS , 856J Lynn Rose Ct. ,
Santa Rosa , CA 95404.
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TELEVISION MODULE includes VHF, UHF,
and CABLE-TV TUNER S, IF AMPLIFIER,
VIDEO DETECTOR , SOUND DETECTOR
and AMPLIFIER , and SYNC PROCESSOR:
$85.00. TELEVISION SIGNAL PROCESS­
ING MANUAL explores standard and non­
standard television:$15.95. Add 5% handling
and shipping. Catalog $2.00. Visa and MC
accepted. ORDER DESK (415) 439-7470.
ABEX, P.O. BOX 26601-RZ, SAN FRAN­
CISCO, CA 94126.

WIRELESS & ELECTRICAL CYCLO­
PEDIA. Originally printed in 1918, this 176­
page reprint of the complete catalog gives
you an accurate look at the state of electron­
ics in 1918. Contains everything from a Zinc
Spark Gap to a 1000-Mile Receiving Outfit.
You can get your own copy of this modern
antique, profusely illustrated, for only $4.95
plus $1.00 P&H. Ord er yours from R-E
BOOKSTORE, Radio-Electronics, 200
Park Avenue, South, New York, NY 10003.

/
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UNGAR'S HOT VAC ' 4000 ... the easiest
most cost effective way to desolder. Unit has
a quiet contained vacuum source, is light,
compact, with easy to grasp carrying handle.
Th e co nt ro l swit ch is lo cated on th e
biomechanically designed handle. System is
grounded, circuit fully suppresses transient
spikes. $474.37-Call your Ungar distributor
for a demo or contact UNGAR, Div. of Eldon
Ind. Inc., PO Box 6005 , Compton, CA
90220, (213) 774-5950.
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ONE MAN CRT FACTORY, easy operation.
Process new or rebuild old CRT's for tv 's ,
bus. machines , monitors, scopes, etc .
Color, b&w, 20mm , foreign or domestic.
3 x6 ft. space required . Profits?? ? Average
CRT rebuild ing cost - $5. Sell for $100 =
$95 profit ; x 5 CRT's = $475 daily ; x 5
days = $2375 weekl y profi t. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire w orld. Write
or call : CRT Factory, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.

• 6 x rate $550 pe r eac h insert ion.
• Reach es 220.500 readers .
• Fast reader service cyc le, .
• Short lead t ime fo r the place ment of

ads ,
• We typeset and layout the ad at no

add it io na l cha rge .

Call 212-777-6400 to reserve space .
Ask for Arlin e Fish man . Limited num ­
ber of pages avail abl e. Mail mater ials
to : mini-ADS. RADIO-ELE CTRONICS.
200 Par k Ave . So uth. New York . NY
10003.

CALL NOW
AND

RESERVE

YOUR SPACE



WHERE ELSE CAN YOU FIND
SPECIFICATIONS FOR 35,000 ICs?

Lots ofplaces. That's the problem.
You could spend hours sifting through hun­

dred s of integrated-ci rcu it catalogs, data sheets,
and advertisements. Eventually, you might fi nd
what you are looking for. Or you could turn to IC
MASTER and find the device closest to your
needs in a matter of seconds.

Because of the unique methods used in IC
MASTER to organize ICs by functio n performed
and key specificatio ns, the engineer is quickly
directed to the right memory, microprocessor,
operational amp lifie r, gate array, interface IC,
etc.

IC MASTER is two vol umes, we ighing nine
pounds, packed w ith data. It has 11 main
techni cal data sections, nine supporti ng informa­
tion sections, and thousands of data-sheet pages.

. Its alternate-source directory w ith approximate ly
55,000 IC substitutes is the wo rld's complete
second-source listing. Its organized tables of data
describe ICs, microcomputer boards, support
boards, microprocessor developm ent systems,
and PROM programmers availab le from 225
manufacturers.

A special military section describes screening
capabilities of IC manufacturers, provid es a cross
reference between part numbers and mi litary
specifi cations, and breaks the Qu alified Parts List

down into funct ions. More than 1,000 applica­
tions notes, currently available, are given capsule
descriptions.

The mysteries of part number systems are
decoded for each IC manufacturer in the Part
Number Gui de. All types of functions ICs can
perform are listed in an index that also directs
the user to their location in IC MASTER.

As a special bonu s, your IC MASTER will
include a free one-year subscr iption form for
Integrated Circuits Magazine, the only publica­
tio n that reveals how leading designers select
and apply integrated circuits.

Typical Use of Ie MASTER
A l l fun ctions prov ided by ICs are care fu l ly
organized for easy look up. As an example, suppose
an engineer needs to find the part numbers and
manufacturers for al l 64K dy namic RAMS with
access tim es of 120 nanoseconds or faster. He can
find this information in less than 30 seconds by
turning to the memory section of IC MASTER and
looking for the 64K orga nization (wo rds and bits per
word) that he needs. Because each device is listed
in order of access time, he can easily determine the
devices that satisfy his speed requirements.

r----------------------------
Circulation Department
IC MASTER
HEARST BUSINESS COMMUNICATIONS, INC./UTP DIVISION
645 Stewart Avenue, Garden City, NY 11530
(516) 222-2500 Ext. 314
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o Charge to my credit card :
o VISA
o Master Card

Card No . Exp. Date : .

Signature .

Titl e .

Company .

Address .

City State Zip .

o Enclosed is my check.
o Purchase ord er enclosed.
o Please bi ll me.

o Please send me the 1983 IC MAST ER and enter my free
subscription to Integrated Circuits Magaz ine (six issues) for
$95 .00 (plus sales tax; California 6112 %, New York 7WYo,
Illinois 4%)

Nam e .

1983
IC MASTER

Is Off The Press.

I
I
I

SfNDfOR I
YOUR COPY I

NOW! I
I
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COMMUNICATIONS CORNER
Electronic mail via satellite

HERB FRIEDMAN, COMMUNICATIONS EDITOR
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NEITHER RA IN, SLEET, SNOW , NOR KILLER

satell ite . .. . .No , they haven 't replaced
that old motto-yet! But as the postal
service moves into the era of modem
communications , killer satellites might
prove to be more of a threat than the
gloom of night.

Most of us tend to believ e that inno­
vations in mai l delivery ended with the
Pony Express . (In fact , the Pony Express
was faster in many case s than today' s
mail service .) That' s because most mod­
em " improvements" in the mail service
do nothing more than get a pair of hand s
to do more work . That ' s not to say that
there have not been any improvements in
aut om ation , but letters sti ll arr ive by
hand , are often moved by hand , and are
delivered by hand .

But now there ' s a new postal serv ice,
called INTELPOST, that moves a letter
thousands of miles in a matter of minutes
by taking adva ntage of the very latest in
computer and satellite technologies. IN­
TELPOST proc esses your letter or other
docum ent through optical scanners, com­
puters , and a full-time channel on Com­
sat's INTELS AT IV-A satellite. Almost
instantly , your documents can be flashed
across the ocean. The actual processing of
a document or letter up to 8Yz x 14 inches
takes only I min ute and it cost s you only
$5 per page .

In many cases you might find that you
can send a letter overseas and receive a
response in less time than it normally
takes a letter to travel from your local

UNITEDSTATES

mailbox to your local post office. Now
that is definately an improvement in the
postal service-and I would not hesitate
calling INTELPOST a true innovation .

How it' s done
Figure I shows the links in the chain.

An INTELPOST co mputerized service
center in the U. S., an earth station , the
sate l li te , and an ea rth s tat io n and
INTELPOST-equipped serv ice center on
the other side of the world .

All you have to do to take advantage of
the serv ice is to carry or deliver your
docum ent to an INTELPOST service cen­
ter where it is placed on an optical scan­
ner. In a matter of seconds the scanner
converts a full page of ordinary typewrit­
ten text into electr ical signals that are
stored in a co mputer until an overseas
circuit and service center are cleared for
reception. The com puter then sends an
encoded representat ion of your document
to an eart h sta tion in Virgi nia, which
transmit s your document to the satellite,
which relays it to the rece iving station .
The recei ved signal is forwarded to a
service-ce nter computer , which decodes
the signal and passes the plain text output
to a facsimil e primer where a black- and­
white reproduction of the original docu ­
ment is created . The printout itself can
often be sharper and of higher contrast
than the original.

You can even specify the time you
want the letter de livered at the other end
in, say, Lond on . Your business associ-

INTELSTAT IV-A
SATELLITE

EARTHSTATION

~
OVERSEAS

POST OFFICE

JS-C:d I:;)

OVERSEAS
FIG. 1

ates , friends. or family, can go to their
local Londo n INTELPOST post office
and pick up a letter you might have mailed
as little as an hour earlier; then almost
instantly they can send a reply back to
you. If they' re not in that much of a hurry,
they can have your letter delivered with
the regular or special delivery mail.

As you might expect, considerable
effort goes into security . First, the com­
puter at the service center encodes the
transmission using the highe st encoding
level deve loped by the Dept. of Defense.
(I assume and hope that it means no one is
go ing to crack the code .) Second . only
one employee handles you r ex posed
document at each end: the one who puts it
on the scanner and the one who takes it off
the facs imile printer.

Getti ng the document to the post office
is a minor problem if you' re not located in
the metropolitan New York or Washing­
ton , D. C. areas. You can use Express
Mail service to the nearest INTELPOST
station. or you can send it there by regular
mail. If you mail in your docum ents , they
are return ed to you at no charge after
transmission .

Prese ntly, the direct satellite path from
the U.S. is to Grea t Brita in , the Nether­
land s, Ge rma ny, and Ar gentina . IN­
TELPOST also handles transmission s to
Canada by wire . A Pacific satellite will
soon open the service to Austra lia .

From conversations with our posta l­
service people , the limitation of the ser­
vice appears to be the availability of dedi ­
cated satellite channels. It is expected that
much of the overseas mail will be handled
by the co mputer-satellite link when more
channe ls beco me ava ilable. Cert ainl y ,
the $5 cost is competitive- particularly
for business documents-and the speed
and the reliability of the copy is some­
thing pheno menal.

Now imagi ne the next step in this pro­
cess. Instead of del ivering your document
to the pos t office facility, you simply dial
th e INT EL POST co mpute r on yo ur
phone and transmit your document to the
co m p u ter f ro m yo u r ow n wo rd ­
processor. The signal then goes overseas
by satellite where the receiving computer
dials the addressee's phone and sends
your docum ent into his or her word pro­
cessor or computer. And the bill goes on
your VISA or MasterCard. Now that' s
real electronic mail. R-E



ON SALE
AT YOUR
LOCAL
NEWSSTAND

JUNE 2

Reserve your
copy now!

Get every issue

SUBSCRIBE
TODAY!

Use the order
form below

Special Projects # 7
• IF YOU'RE THE KIND OF READER
that doesn't want to wait, you can get
your copy of Special Projects # 7 now.
This 100-page magazine is crammed
full of electronic projects that you won't
be able to wait to build for yourself.
There's a Digital Prototyping System, a
Sound box to add sound to TRS-80

.games , a Code -Practice Oscillator ,
Electronic Flasher for your car, plus all
the other articles listed on the cover
above. You get a total of 21 fun-filled
build-it stories.

• TO HELP YOU TO BE SURE that
you don 't miss any future issues­
SUBSCRIPTIONS ARE NOW AVAIL­
ABLE!

• YOU CAN HAVE THE NEXT FOUR
ISSUES of Special Projects delivered
directly to your home for only $9.00. We
pay the postage. If you want the next
eight issues, you can even save a dollar
off the newsstand price. Get eight issues
for $17.00.

• EVERY ISSUE OF SPECIAL PROJ­
ECTS will continue to contain a variety
of const ruction articles to suit every
taste. In addition, feature articles on
electronics fundamentals , test equip­
ment and tools will round out each issue.
Of course, we will continue to provide
new product and literature listings to
keep you up to date on the latest de­
velopments in electronic technology.

• GET IN ON THE ACTION! Order
your next issue of Special Projects to­
day. Use the convenient order coupon
below.

r--------------------------------------------------------------------------------------------------------j
: DETACH AND MAIL TODAY TO: :
I Special SPECIAL PROJECTS CASH WITH ORDER ONLY 1

i SUBSCRIPTION DEPT. Allow 6-8 weeks for the first issue to arrive. i
i Projects #7 200 PARK AVE. SOUTH :
: NEW YORK, N.Y. 10003 Please print I

i IJ Send me copies of Specia l Projects # 7 !
i at S2.25 plus 51.00 postage and handling for US. Canada and Mexico. I

: U.S. funds only. All others add 52 .00. (Name) :

: [) Iwant to be sure Idon't miss any issues. Send me the next four issues :
: of Special Projects for 59.00: starting with # 7. Postage is free in U.S. :
: For Canada add 53.00 . Foreign add 57.00 . (Street Address) :

i 0 I want to be sure I don't miss any issues and want to save 51.00 too. :
I Send me the next eight issues of Special Projects for 517.00: Starting I

: with # 7. Postage is free in U.S. For Canada add 56.00 . Foreign add (e t ) (SI I ) (Z ) i
1 514 00 I Y a e Ip II .. ORE I
L ~ - - - ------------------ -- !



GCE Scramble

GRAPHICS I 1 1 I I II

SOUND 1 I 1 I

EASE
OF LEARNING

CHALLENGE

VALUE

1 213 14 5 617 8 9 10

~~~\

GeE's Scramble
For Vectrex

_10 _

One of the year ' s most addic tive game s is
playable only on the self-contained vector
scanning Vect/"ex console from General
Cons umer Ele ctro nics (233 Wil shire
Blvd . , Suite 220, Santa Mon ica, CA
9040 I). Scramble , as any video-arcade
goe r knows, is a hori zont ally scrolling
game that put s yo ur space fighter in
seve ra l di fferent sce nes , eac h with a
peculiar kind of hazard to overcome .

The trick with Scramble is learnin g
how to use the accel eration and brakin g
charact eristics of the jo ystick.

While you' re busy figuring out how to
control your spacec raft , you also have to
maint ain control over your weapon s,
wh ich fi re stra ig ht ahe ad , and yo ur
bomb s, which drop as you pass . You also
need to keep a third eye on your fuellevel .
Some grou nd targets are fuel tanks that , if
destroyed , add fuel to your tank . At the
higher skill levels, you have an incredibl y
long way to go without any chance of
refueling . And when you run out of gas or
hit a wall , the crack-up in the vectrex's
inimitable fashion is painfull y realistic .

Like any other well-des igned game ,
the Scramble taunts you to come back for
more . If you are already committed to the
Vectrex console , that game is the first you
should buy for your collec tion. And if
you' re still looking at videogames, be
sure to test the Vectrex with this cartridge
if at all possible . R-E

VOLTAG E DIGITA L DISPLAY AMP CURRENT PRICE
J V AD)

1530A 1.2-1 5V y" y" y" $216.00
2020A 1.2- 20V y" Yes N, 179.95
0530A 5V Yes No No 149.95
1230B 12V y" No No 149.95
1295B 59.12V No No No 69.95

continued fr om page 76

one row of logs , a lady frog appears from
time to time . If your frog can get on the
same section of log, she' ll hop on his
back, thus giving him more points when
he reac hes one of the hom e bays. Also,
turtl es occasionally dive into the water;
your frog can' t be on their backs when
they go down . In some home bays, a
bonus fly appears at random. The frog
need s to be dir ected into that bay to
collect those point s .

At higher skill levels , as in the arcade
version, deadl y snakes appear on the
center river bank and on logs. Traffic also
increases in speed and density. The entire
game is pl ayed against time , with a
30-second time band per frog displayed at
the screen bott om reminding the player of
that fact.

It is rare for any hom e version of an
arcade original-regardl ess of resoluti on
and memory size- to capture the nuances
of a quarter-eatin g game . But in this case,
we have not only a true-to-arcade game
availabl e on a very popul ar system, but
the game itself is one that is likely to be
enjo yed by more than ju st the hard-core
g ame p layers . Perhap s th at' s why
Fro gger has remained so popul ar in the
arcades for such a long time , and con­
tinues so at hom e . ·

~ II~~~~).~~N _ _ . .
~ LU BBOCK, TEXAS 79453

806/745·2228
All TinkerTron Prcducrs HJ;"e A Ten DJ;y Money·BJek Td ol l Period.

TOP TEN GAMES OF 'S}

Magic Touch Ceiling Fan/Light Control
* Works on any Fa n/ Light
* No Add it ional Wiring $3995
* Con t rol s Fa n Spee d/ Light Bright ness
* Eliminates Moto r Hu m (Not T riac )

Thi s new conce pt to tally simplif ies ce iling fa n install at ion. Ju st
remove ligh t fix ture a nd switch, an d rep lace wit h your fan and
the Magic Touch contro l system. With no addit ion to your
e xisti ng w iring, you can co ntrol fan speed and ligh t brigh tness.

The Phaser II (Model P.2280)
Infrared T ran smit ter and Rece iver Sw itc h
* Turn Applia nces O n/Off
* Range Up to 30' $2995* Swi tc h Handles 500 Watt s
* Directi o nal (J ust Poi n t )
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S280

I'flIC[( .. )

$40,0rocc- SENSITIVE LIGHT OI~MER SWITC H
MO"' IN TAAV TO UCH TO S E,,"SO Il PL....te TURNS lIG f1TS
Q-, OR orr Pfl Ql O '- GEO TOUC H GRA OUA LLY DIMS OR
BR'OH E ~S A 51.0 W cioc « I";'U T Al l O WS AUTOMA TIC
S LOW Q," ' Mit, G TO Off IDEA L ~OR S OLVI-' O CH ILD 5 n AP
0 1 DAll ~ BEORoe ,,'

! 1~ V DUM POLAR ITY TIlAC Klf. G VO LTAG E IHGUl ATOR
PROVIDES BA,lANCED ! 1S VOL T OUTPuTS UP TO 100 lT'A

OUA O B"ET OPERATIQ ' I "!. AM PI,I"f ll All ~ OP AMP S
P!PI O R" l ANCE MA TC HEO [ AC .. H A TvR ING H IG Ii st ew
R"'TI lO ," ' '' PUT BIAS "' 1'.,0 OHS1T CURRE"' TS ID("l
' OR ACTIVE sn H AS AUO>{l S ,"".IPlE 11010 AND SERv O
svsn vs
·.' ULl 'Pi,.,(A.D IH CTO R r c fOR " NALOG SIG" Al PRO
CI S S ' '''G CO N1 ...., .. 5 .. QUAD RANT "' '''''' lOG
'.' 1,) 1. T' Pu I R MOOULA TOP A"O ' ''O ff' I NOI NT HIGo.I GA' N
0 1' A"'P O'ffI RU,T'Al X ~ I,,"PUTS ApPl.lCATlONS fO R
PHASE OflE CT,O" UP 10 10 0 I)H/ I' l L OES 'GN IN SYNCH
A.... Of H CT,O" OR G( M RAT IO ~. TRIAI>;GlE TO S IN! WAV I
CO"'VI RS LO' , OR f RI Ou l ",CY TRA.. SLATION

PREC':;' O·.... AVH ORM ml>; I RATOR I C PRODUC ES 5' ''' 1
SOUARE TRIA.. Gl I SAI'<100 TH OR PUlS! WAVH ORMS
WITH "W" MUf.1 I XH R" Al COMPOl>;I "'TS ~ ROM 00 1 0.1 /
1 0 1 "' '' / f OR PRIC'SION I'll TEST '",S TRU""HH S
s ,,, U P A"D H .I Gl .. ERATlO"<
HIGH ' RIOU E"<Cy PHAS E LOCHO lOOP , I' ll ' IC 'OR
BOIH A' .A l OG A"D DtClTAl CO"1MUNICAT,0 ",S 0 5"/
TO 3 5 MH, uS IS I" CLUDI '''' DEMOOULATIO", ' RI Qu E'"
CY Sy", T" ES '5 fS~ COQ''''G DI COO I" G ,,,10 0 EM. OH
Ttl I CL lO G'C CO"lP AT,Bl f

MO" Ol l1"'C fU"'Cl' O,," GI "I RATOR PRQQu Cf S HIGH
QU ALITY S IM SOvA R' t R'A"'Glf RAMP AND PULSE
,'. AVI ' OR"15 WH'CH CA" BE A",PlIIUD! " NO 'R EOu l "
cv "IOOUlATEO BY A'" EXTERN'" VOLTAGE IDEAL ~OR

S''''USO 'O''l TON. A'" 1M OR ISK G. .. I RAT,O'"

'R"'UU'i'lJ2l3f'
DESCR IPTION PRICI

row COS T B,POlAR HAll EH I Cl DIGITAl Sy,.lTCH CO"
STA f. T ",.,pllTUDE OUTPUT CO"' PATlBlf W,TH ALL
DIGITAL r o c « f AMIli ES J PIN T PACK

Ul HIA SI"'S 'T1VE HAll Eff EC T O'G'TAL SWIlC>~ fOR
lARGER "' AG.. I T TO S ... ,TCH DISTAf ,CIS BU'l T IN
SIG"'''' "M Pl 'f1ER A"'D VOLTAGI REGUl ATOfl 'OR ~ 5
TO H vO C S OURCI Op ER,H!S UP TO 100H/ REPET,TION
flAT! 31'1'" T PA( ",

HAl l EHE C T S II . SO R f Ofl f,OAGM T.C ' IILD C"A "'Gi S
TOO S "I All TO OPI IIAT! TI-O f " BOVE SI'.IT CHES OUTPu T
IS A l LNIA f' f U,, ( T,O'" Of "1" c ,,"n IC nu.o INH NS I, Y
"' O.. Oll TH,C r c " /CLUOES HAl l CU. AMPl lf lP I A"O
VOLTAGI flIGU l" TOR fOR A "5 TO ] . VOC SOURCI
" .GH S E"'SIT' VITY A' .O ' LAT "'ESPONSE 3 1',,,, T PAC"

S" "I E " S uG '" 3501 T Bu T W ,TH PROv IS'O ~. f Ofl "'v l ll"G
THE OUTPUT OffSE T v o. TAGE 8 PI" 0'1'
" All I Hl CT SE"'SOR WITH Q,H ( III"'T1Al OUTPUT A
.,I. I AII fU ,,"CII 0 .. Of MAG' . ET,C nux SuPPuE O W,TH ,'''
Q'V'DUAL CAL'BRA110 .. CH" ,n AT 25 DIG REES ChSluS &
5 VOLTS ' 0'1 C"lIBR"T".G H S TI"'G AfoD Alt G"" " C
"' '' Gfon ,C S{'<S I!I;G O{V ICES 8 PI~ 0 1"

p ...AT . '" M AN UF

DA TA SHEETS ARE PROV IDED FREE.
WIT H ALL INTE GRA TE D CIRCUIT S LISTED BELOW

l S 12 3 2
' . 5' COf.'P ,

OF AL L THE MICROWAVE
DEVICES AVAILABLE ONLY

THE ET·1000 .. .
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VIDEO ENG Supply Co.
9794 Forest Ln.• Sulle 106 0 OaUas, Texas 75243

U(419 'J· .B
, UAYTH( Of,

~flOIl.C I.

' E~ A R

Versallllly - Works iooocrs . Channels 2 /I 3.
(or you specuv) co lor O. S&W TV Greal lor
apa rt ments. no rets. o ffice butidlOg5 .
cond omin iums. an w heT£:an ou tdoor ant enna
cannot be used Works best above ground level.
(upsta tes ap rs.• etc J
Descrip tion - A ll me ta l construction. hIgh
concenuanon parabolic ret tecror with dual
ele ment Vag i lor cen ter elemen t at focal pomt
for rnaxunurn gain. One year tn testmg and
develop ment One year warranty . pans & labor

Personal chec k. M.O - Retllto address. plus
54.00 nandlrng. Tex. res add 5'., sales lax
(21 4) 341-339;
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STATE OF SO.LID STATE
An automatic brightness controll er

ROBERT F. scorr, SEMICONDUCTOR EDITOR

A UNIQ UE DEVICE THAT IS QUITE VER­

satile in applications that require the auto­
matic adjustment of the brightness of a
display in relation to variations in ambient
light , is the new Optron OPL 100 automa­
tic brightness controller . That device
from TRW Optron can operate from a
supply voltage of from 4. 5 to 24 volts
DC, and can source 50 mA or sink 20 mA
to control the brightness of various types
of displays from 0 to 100 percent. The
display types that it can control include
vacuum fluorescent , incandescent , and
LED 's . The OPL 100 can be used to con­
trol TV screens, instrument displays in
aircraft and·automobiles , industrial light .
levels, and outdoor lighting for signs and
security purposes. The device can also be
used to keep the indoor light level con­
stant, regardless of variations in light
coming in from outdoors.

Pulse-width modulation is the key to
the controller's operation . The duty cycle
of the output is proportional to the
ambient light level and is the basis for
controlling extern al displays. Ambient
light levels are detected by a 2500 square
mil (0 .0025 square inch) photodiode that
is built into the device .

Figure I shows a block diagram of the
OPL 100, an 8-pin Ie. Figure 2 shows
how it' s used to control the brightness of
LED 's, 7-segment numeric displays, and
vacuum-fluorescent displays . In each
case, the displays are driven by the pulse­
width-modulated output from pin 7 .

Potentiometer RI is the external adjust­
ment for light sensitivity level. The resist­
ance needed depends on the ambient light
level, and on the display brigh tness
desired-it ranges betw een 25K and
200K.

In Fig. 2-a, the device control s the
brightness of a standard LED. With a .
12-volt DC supply, the controlle r fur­
nishes a maximum of 32 mA to the LED.
Figure 2-b shows how the controlle r is
connected to a numeric display through a
BCD-to-7-segment latch/decoder/driver
like the CD4511. Several drivers can be
used and multiplexed by connecting the
strobe or enable lineof each driver to pin
4 of the controller through suitable logic r

circuitry.
In Fig. 2-c, we see how to connect the'

OPL 100 to a vacuum-fluorescent display
device to control display brightness be­
tween 0% and 100% intensity . Resistor
R2 (shown as dashed lines) is needed in
this application to. prevent the display
from going completely off when the sen­
sor is in total darkness. The OPL 100
should be mounted so that its photodiode
sensor receives light from the direction
from which the display will be viewed .
Potentiometer RI should be adjusted for a
satisfactory display brightness in normal
ambient light. Now, the controller will
detect changes in ambient light and adjust
the brightness of the display . Because of
that, the display brightness will appear to
remain constant.

How the OPL 100 works
Referring to the block diagram in Fig ,

I , we see that , in addition to the photo­
diode, the OPL 100 includes a voltage
regulator , a constant-current source , a
high-gain temperature-compensated cur­
rent amplifier, an op-amp , four com­
parators, an R-S latch, logic including
NAND and NOR gates, and an output driv­
er. The width of the device 's output pulse
is determined by the relationship between
an analog control-vo ltage that is pro­
portional to ambient light, and the in­
stantaneous voltage level of the ramp of
an internally generated sawtooth,

The sawtooth frequency is determined
by an external R-C network ( lOOK and
O.IIJ-F in Fig. 2) connected to pin 5 of the
Ie. The output of the sawtooth generator
is connected to the signal comparator.
The analog control- vo lt a ge­
proportional to the ambient light level­
is connected to the second input terminal
of the signal comparator. The comparator
switches on when the control voltage is
higher than the instantaneous sawtooth-
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can be used for on-off control of the dis­
play . Connec ting pin I to Vee forces the
outp ut termina l (pin 7) to a logic-I (Vcc
- 2 volts), driving the displays to full
brilliance . Connecting pin I to ground
forces pin 7 to logic-O, and turns the dis­
playoff.

Pin 2 is the source of reference voltage
VR (approximately 680 mV) set by a con­
stant curren t of approximately 150 /-LA
through diode 0503 . That voltage de­
termines the lower voltage extreme for
the sawtooth waveform . Pin 2 is the tie­
point for the lower end of the sensitivity
control.

Pin 3 is the source of a buffered analog
control-vo ltage that is proportional to the
incident light level. In applications where
seve ral OPL 100' s are used in a system,
cont rol voltage Vc from the main unit is
applied to pin I on the remote OPL 100' s
so their duty cycles will track the duty
cycle of the main unit.

Pin 4 is the trigger pin . Its external
connectio ns determine the operation of
the sawtooth generator. Connecting it to
Y2VCC - 0 .7 volt causes the sawtoo th
generator to free-run in an synchronous
mode with the upper voltage -extreme be­
ing approximately Y2Vcc (reference for
the VHI GH comparator) and the lower ex­
treme approximately 680 mV (refere nce
for the VLO W comparator).

When synchronous operation is
needed-as for multiplexing digi ts-a
positive-going pulse is applied to pin 4 .
The leading (rising) edge should coinci de
with the beginning of each digit's "en­
able" time . That causes the sawtooth to
stop rising, discharge to its lowest level
(VR), and then begin its ramp-up .

Gro unding pin 4 stops the sawtoo th and
causes pin 5 to rise to Vee and remain at
that level unti l the ground is lifted and a
log ic-l or a pul se is app l ied (for

continued 0 11 page 132

Pin functions
Pin I is the source of amplified photo­

current throu gh an open-co llector PNP
current source . The var iable resistor be­
tween pins I and 2 is the load resistor for
the current source. Photocurrent Ip is Y2
mA under normal room light. In addition
providing the dimming function, pin I

ramp voltage, and switches off when the
control voltage is lower.

The "on" port ion of the output pulse
and the sawtooth ramp start at the same
time . The output-pulse width continues to
rise until the ramp voltage is higher than
the control voltage Vc. At that point , the
signal comparator switches off. Since the
control vol tage rises with ambient light ,
we see that as light level increases , Vc
rises, causing an increase in the width of
the output pulse . That causes an increase
in the display .brightness.

Th e saw tooth frequency is approx ­
imately 1.44/(RxCx) where R, and Cxare
the values of the external timin g com­
ponents. The maximum recomm ended
va lue fo r R, is lOOK. To obta in an
asy nchronous (free-ru nning) sawtooth,
connect pin 4 of the IC to Vee as shown in
the applications in Fig. 2. That lets the
ramp voltage to rise to Y2 Vee and then
fall to 0 .7 volt.

To obtain a synchronous (externally
trigge red) sawtooth voltage, a sync (trig­
ger) pulse must be applied to pin 4 of the
Ie. The ramp is synchronized with, and
triggered on, the posi tive-go ing edge of
the sync pulse . The sync-p ulse amplitude
must be greate r than Y2Vcc - 0 .7 volt.
The free-running frequency of the in­
ternal ramp generator-as set by the R-C
network tied to pin 5-should be slightly
lower than the frequency of the externa l­
sync signal.

Let ' s now look at each pin of the OPL
100 and its function.

Learn how to
Program and Use

PERSONAL
COMPUTERS

WER SI Depl. M40 P.O. B o x 5318
L anc a ster. PA '1760 1

o Fr ee Info. Pack : :J O rgan 0 Pia no
o Ca talog & Dem o Record (enclos e 561
Nam e _

Add ress _

CI ty State__ ZIP _

Phon e 1__1

Rep inq u ir ies invi ted

I(

.,_"1.:~- For Free Infonnation Pack M40
'O~...---\ C, 1l Toll Free
~~. 800 233- 3865

~
~.'~.•.~-:'IIii~..~-.1!!':.~·.:;.·~n PA 717299 ·4327

~ o r send
. -- _~. coupon..r·~ bela..

I ·· .~. ~ .
.:. ' .

':!!I Enjoy fantastic savings by assern­
bling your own orga n or piano.

':!!I It's easy. No techn ical
knowledge required.

':!!I J ust follow our clear.
pictured instructions.

'!J Choose from many models
from portables to consoles.

'!J Ask about our interes t·free
insta llment plan ,

Now at Home in Spare
Time, you can learn every­
thing you always wanted to
know about personal com­
puters. How to program in
BASIC. How to understand
and use more than 80
BASI C co mmands and
functions. How to write and
run your own programs.. .
for both personal and busi­
ness applications. How to
use pre-packaged software
and change it to meet your
spec ial nee ds . How to
make se nse of the over­
whelming maze of books,
information and adv ice
available at your local com­
puter store.

More Than Just A Computer Manual
This is more than just another programming manual .. .it's
an entire comprehensive course written by experts. Yet,
because it was especially developed for home study. you
learn everyt hing right in your own home, without changing
your job or lifesty le. without attending a single class .

Plus You Get Your Own Computer

~
To give you practical hand s-on
experience, this course includes
your own personal computer-the
Tim ex 1000 with 16K memory
rnodule-e-plus a cassette recorder
that lets you save your programs
on tape. Get all the facts.

MAIL COUPON TODAY I

IlcsT~~m~MOO~~;~~---'
Scranton, PA 18515 I

s-tCE 1"1 I
Name Age_ I
Address I
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For more details use the free information card inside the back cover

SPECIAL REPRINT
BUILD ABACKYARD SATELLITE TV RECEIVER

r------~---;---~--- - - - ---------:::~;~t:-~--~:~:i~:~--· - ---.-- .---.~:::-;~-:,--------- - - - . - - -- - - -------------- -------- ---·----- --·----·-- -·---6~83--- i

i Eleclra Ic 45 East 17th Street i
1 New York, N.Y. 10003 (Na me} !
I :
I I want reprints @ $7.00 each, plus $1. Han- (St' " 1 address l !
ii' dling & Postage. ' ,:1

I have enclosed $ . N.Y. State residents must
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To order your copy:
Complete coupon and enclose it with
your check or money order for $7.00,
plus $1.00 for postage and handling .
We w ill ship your reprint within 6
weeks of receipt of your order . All
others add $4.00 for postage. New
York State residents must add 5Se
sales tax.

preaches to making one that wi ll
wo rk for you.
• RECEIVER-SYSTEM hardware, and
how it goes together to bring you di­
rect-from-satellite TV reception in
you r own nome.

state switch, 32K RAM/EPROM memory,24­
hour real time clock, and many others. Free
upon request.-John Bell Engineer ing,
Inc., 1014Center St., San Carlos, CA 94070.

CIRCLE 155 ON FREE INFORMATION CARD

home const ructor, can meet them.
Find out what mechani cal and elec­
t ron ics skills you need.
• RECEIVER CHARACTERISTICS,
techn ical details and specifications,
along with examples of actual re­
ceivers bui lt at comparatively low
cost.
• ANTENNA DESIGN... and ex­
act ly how you can build a spherical
anten na. while keeping total earth­
station cost for the complete system
under $1,000 .
• THE FRONT END is critica l when
you bui ld your own system. We help
you explore several different ap-

• TELLS ALL ABOUT domestic sate1­
ute communications, with full detai ls
on how you can pull those elusive TV
signals from space.
• LEGAL REQUIREMENTS, techni­
cal specifi cations, and how you, the

This all-incl usive report gives you all
the data you need to build your own
Backyard Satellite TV Receiver.

Send away today for your 36-page
booklet co ntaining a comp lete repri nt
of all seven articles in the series on
Backyard Satellite TV Receivers by
Robert B. Cooper Jr.

Don't miss out again!

COMPUTER HARDWARE/SOFTWAR E
CATALOG is 24 pages, 7 x 9 inches. It lists
such items as an A-D converter, parallel print­
er interface , CR T co ntro ller , Z8 0
microcomputer, EPROM programmer, solid-

TECHNICAL MANUAL AND CATALOG,
Printed-Circuit Drafting Aids, is 12 pages,
color, letter size, and features books, such as
The Design &Drafting of Printed Circuits, an
articleon how to make printed-circuit artwork,
insertion-type connector patterns, multi­
purpose, prespaced pads, dual in-line pack­
age (DIP) patterns, "TO" style patterns, pre­
cis ion slit PC artwork, tape, PreKut tape
shapes, printed-circuit artwork targets, se­
quential reference designation kits, X-acto
knives and blades, 8X magnifier, Accufilm
grids, Accufi/m CTF (clear taping film),
Accuve/ draft ing & tracing pads, Accufi/m
anti-stat ic, stable-based drafting film, and
printed-circuit & general purpose templates.
The manual is free upon request.-E-Z CIR­
CUIT, Bishop Graphics, Inc., 5388 Sterling
Center Drive, PO Box 5007EZ, Westlake Vil­
lage, CA 91359.

CIRCLE 151 ON FREE INFORMATION CARD

SOFTWARE CATALOG for the Sinc lair
Model ZX81 computer is 12 pages,5'1. x 8'1.
inches. It includes books for users, such as
The Complete Sine/airZX81 Basic Course for
novice programmers and The Exp/orers
Guide to the ZX81, for more sophisticated
programmers. Casssette software includes
games (chess, backgammon, Star Trek) ;
multifile data-storage system; vu-calc (for
financial projections); machine code assem­
bler; flight simulation, and many others. Free
upon request. -Gladstone Electronics ,
901 Fuhrmann Blvd., Buffalo, NY 14202.

CIRCLE 152 ON FREE INFORMATION CARD

ELECTRONICS CATALOG, cover ing the
entire range of electronics hardware, is 96
pages, letter size, fully illustrated. Included
are books, cable-TV converters , cordless
telephones, test equipment, stereo disco
mixers, mini computers, precision panel met­
ers, surplus treasure boxes, plugs & jacks,
capacitors, tools, tubes, and many others.
There are also many bargain offers. The
catalog is free upon request.-ETCO Elec­
tron ics, North Country Shopping Center, Rt
9 North, Plattsburgh, NY 12901.

CIRCLE 154 ON FREE INFORMATION CARD

HAND-TOOLS BROCHURE is 4 pages, let­
ter size, and lists tools ranging from the $3.45
Industrial Fyb rglass Brush for clea ning
printed circuits, up to the $199 .00 multi­
former, which cuts and forms both axial and
radial leads on electronic components. In­
cluded are several hand-held wire strippers,
twisters and cutters, lead trimmers, and a
spool de-reeler.There is also a line of printed­
circuit board holders, which are available in
four sizes. The 2-color brochure is available
freeon request.- The Eraser Company, PO
Box 4861, Syracuse, NY 13221.

CIRCLE 153 ON FREE INFORMATION CARD
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MARKET CENTER

To run your own classified ad. put one word on each of the lines below and send this form along wit h your check
for 51.90 per word (min imum 15 words) to :
Radio-Electronics, 200 Park Avenue Sout h, N.Y., N.Y. 10003

ASK FOR OUR NEW CATALOG.
CALL OR WRITE FOR INFORMATION.

XENON FLASH LAMPS

TEC/WEST (lJSA) INC.
10889 WILSHIRE BLVD.. SUITE 740

LOS ANGELES. CA 90024 -4299
CA : 213/208-5529 • OUTSIDE CA : 1-800 -421 -7215

MILITARY radios : R-174, tunes 1.5-18 MHz, AM­
CW-SSB, amateur, shortwave frequenci es: $47.50
mint , $27 .50 good , Can adian Backpack Radio
PRC-510, 38-54 MHz FM transceiver with headset,
battery box, antenna: $34,50, 2,67 ,50 good. ARC­
27 Aircraft Guard Receiver, 220-248 MHz AM. sin­
gle channe l: $12,50 mint. Schematics/instruct ions
included , Add $5lunit shipping, BA YTRONICS, De­
pt. RE, Box 591, Sandusky, OH 44870 .

EXPERIENCE ' aUALITY • VA RIETY

FREE speaker catalog ! Woofers, mids, tweeters,
hardware, crossovers , grille cloth, kits, information.
much more . Discou nt pr ices . UN IVERSA L
SOUND, Dept. RE. PO Box 36052 , Sarasota. FL
33577 (813) 953'5363.

FREE Canad ian semiconductors catalog of inte­
grated circuits. electronics compo nents at bargain
prices, C. M. ELECTRONIQUE, B,P, 243 , Lapraire,
Quebec, Canada J5R3Y3 ,

2 'EDINI-I'tNII.-.
W TOOLS-TOOL KITS

FREE CATALOG
CALL (215)825-4990

A WRITE FOR

~s;:&i McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel~ 1 (816) 642 509'.l

1901MCGEE STREET KANSAS CITY. MO. ~1oe

New! repair any TV....easy. Anyone can do it. Write
RESEARCH, Box 517C, Brea, CA 92621 .

PCB 15 cents sq-in, Free drilling. Quantity discount.
INTERNATIONAL ENTERPRISE, 6452 Hazel cr­
c1e, Simi Valley, CA 93063.

COLOR computer VIC·20 programs hardware Rtty
code EPROM Progammer RS-232. FRANK LY·
MAN, Box 3091. Nashua. NH 0306 1,

FOR SALE

CABLE TV SECRETS-the outlaw publication the
cable companies tried to ban. HBO. Movie Channel.
Showtime, descramblers, converte rs, etc. Supplers
list included . Send. $7.95 to CABLE FAC TS, Box
711-R Pataskala, OH 43062.

CABLE TV products: Wireless, corded & settop
conve rtors Send $~.OO for catalog . ADDITIONAL
OUTLET CORP ., 231 E. Commercial Blvd., Ft.
Lauderdale. FL 33334 .

THE BEST PlACE to BUY. SEll. Of'

TRAD,E NEW and USED EQUIPMENT

NUTS. VOLTS MAGAZINE
BOX .IIII-E • PlACENTIA. CA 92670

(714) 631·n11
join Thousands 01 ",.aden Nationwide

E...., Month
ONI nAIl U.S.·SUBSC'Ul'TIONS
$7.00 • 3.. a- • SI1.1O • I. a-

li sU.oo • lJfodmo • 3nI a- :Ill

RESISTORS V4W & 'hW 5%C.F. 3 cents. l %M.F.
All values. No mini mums. Volume discounts. Write
JR INDUSTRIES, 5834 -B Swancreek Toledo. OH
43614.

COLOR co mputer owners- Free hardware and
software cata logue, SPECTRUM PROJECTS, 93·
15 86 Drive, Wood haven. NY 11421

UNUSUAL UHF subscr iption TV kits, Also micro­
wave downconverte rs. Catalog 50 cents, TROJAN,
2920 Shelby , Indianapolis. IN 46203,

ARCADE games for VIC·20 compute r on cassettes.
Krazy Kong , Alien Panic $12.95 each- free cata­
log. SMALL WORLD SOLUTIONS, Rt2, Box 189B,
Grand Junction, MI 49056. .

FREE catalog of surplus electronics parts and hard­
ware, UNIVERSAL SOUND, Dept. RES, PO Box
36052, Saraso ta, FL 33577 (813) 953·5363, .

TELEPHONES-exte nsive se lection- pa rts,
accessories, systems. Free catolog. NOS, Box
35444, Los Angeles, CA 90035·0444 (213) 935­
9900.

*************************
: QUALITY MICROWAVE TV SYSTEMS :
*************************
: Complete Systems From 56995 :

: 1.9 to 2.5 :
* GHz .*
: Antennas .:

* G I' ". t ** a axy GOLD STAR I, *
: Electronics \ :
: 6007N.61stAve. """"" '1 :* Glendale. Az. .......... ** 85301 ) \ / *
: (602) 247-1151 . '{ :* SILVER BRITE *

(J) * COD's STAR STAR *
~ ~ i": Tted ... ~
u * *
~ * *
§ ~ r.l ~
~ * *oc *************************
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ORDER FORM
PLEASE INDICATE in whic h category of classified advertising you wish your ad to
appear. For special headlnrrs, there is a surc harge of $15.00.(!Plans/Kits ( ) Bus ness O~ortun i tles ~) For Salel Education/Inst ruction ( ) anted ( ) atellite Television

Special Category: $15.00

PLEASE PRI;H EACH WORD SEPARATELY, IN BLOCK LETTERS.)

2 3 4 5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

26 27 28 29 30

31 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER,

CLASSIFIED COMMERCIAL RATE for firms or individuals offeri ng comercial products or services) ,
$1.90 per ward prepaid (no charge fo r zip code}...MINIMUM 15 WORDS . 5% discount for 6 issues ,
10% for 12 issues within one year , if prepa id.
NON·COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1,25 per word
prepaid .i.no minimum.
ONLY FIRST WORD AND NAME set in bold caps . Additional bold face (not availab le as ali caps) at i sc
per word, All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS
WILL NOT BE ACCEPTED UNTIL ADVE RTISER SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month precedi ng the
date of the issue (i.e., August issue closes May 20th), When normal closing date falls on Saturday,
Sunday, or a holiday, issue closes on preceding working day.



FOR SALE . EDUCATION & INSTRUCTION BUSINESS OPPORTUNITIES

PLANS & KITS

VIC-20

c....
Cz
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ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC

... I.. 11111 ttl! pl,lm~ l).JI1S Jnd lnud Wile n m de llllQ"lis "ddS~ OU101 pu sta ae
~P'lU SASI tor THorl' 1'110tlll" 'l,1

dB Enterprises ' 1i0l 8 Oradell . NJ 07649

IFOR ALL TO-220 3 TERMINAL REGULATORS)
"Four Styl.. In Stock" All Balrds 2"x3" - Gl0
• 7800 PositiVI fixed Silk SCftened • Soldermasked
• 7900 Negative Fixed Make Projects ASnip!
• 317TPositive Adjustlbll Includll: Detailed Instructions
• 337TNegative Adjustable Parts Usts-Schematies-Dni gn Tips

MAKE your computer pay its own way. Sample
newsletter $1.00. COMPU-PROFIT, Box 332-RE4,
Fairfax Station, VA 22039.

Hold BusySilencer Circuli
Allows you10 putcallsonhold. Alsolets you silence bell or put phoneon

"busy". Plans 5400 K,t: 54.00 - 5200 phone.
Intercom Circuli

Letsyou usephonesasanIntercom. NoexIrawIfingreqUired. Less cosily
I c I P1 51 00 K1 515 00 5500 hone

$2 50 .. · 4 for $9 00 .dd $1 00 Pas1elll & hu dhn,

MIDWEST TECHNICAL
P.D aox 212. AU RORA. IL 6D~Dl

DE YOU R
upGRA TEL E P H 0 N E S

I I' ~ . • '1

CONVERTERS

EDUCATE yo urself-security alarm business .
98% of homes do not have bur glar alarms. Ex­
celle nt employme nt-bus iness opportunities.
Break-ins average 25,000 daily. Two do lla rs for
Info rmati on postpaid (redeemable). SECURITY
ELECTRONICS INTERNATIONAL, PO Box 1456­
AE, Grand Rapids, MI 49501.

CABLE TV converters and equipment. Plans and
parts. Build or buy. For information send $2.00. C &
oELECTRONICS, P.O. Box 21,Jenison, M149428.

WIND powe r an investment in the future. The right
decision is essential. Information $2.00 WINDE­
SIGN, Box 138, Boston, NY 14025.

WHOLESALE MATV/CATVIVCR equipment, an­
te nnas, aud io ca b les, adapt e rs , o rigina l/
replacement cartridges & styli, telephone accessor­
ies, radios, cassette recorders, speakers, etc. Send
letterhead for free catalog (212) 897-0509. D&WR,
66-19 Booth, Flushing, NY 11374.

CAPACITOR tester/meter. Connects to userport.
Displays values 10-PFD through 650·MFD. In­
dicates shorts and opens. Needs no extra memory.
Guaranteed. Wired tester and cassette program.
$39.95. SANDI ELECTRONICS, 203 Cambridge
Belton, MO 64012.

PRINTED circ uit boards. Quick prototypes, pro­
duction,design, reflow solder. Send print or descrlp­
tion for quote to KIT CIRCUITS, BOX 235 Clawson,
M148017.

GATED pulse wave UHF (speaker box type), has
true AGC, parts $125.00. The following have sound
out of the TV like normal with only an antenna con­
nection to the TV or VCR. Deluxe liB cos wave UHF,
has true AGC , pa rts $150.00 . Dig ita i sync
suppression/active video inversion VHF/UHF FV­
4" has true AGC, parts $225.00. Quantity dis­
counts. Plans: large SASE (54 cents postage.) Free
shipp ing/ ha nd l ing. 1-312/267-3455 . LSR
ENGINEERING, Dept. RE, PO Box 6075, Chicago,
IL 60680.

~ "Bare Power Supply Boards" o/~

Investm ent unnecessary. knowledge not reo
quired, sales handled by professionals. Ideal
home business . Writ e today for ' fact sI

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, 'CA 94597.

PROJECTION TV...Make $$$'s assembling pro-
jectors Easy...Results comparable to $2,500 pro-
jectors Your total cost less than $17.00...Plans ,
lens & dealers information $15.00...lIlustrated in­
formation free ... MACROCOM·GJX, Washington
Crossing, PA 18977. Credit card orders 24 hours.
(215) 736·2880

CABLE TV

GET more CB chan nels and range r Frequency
expanders, boosters, speech processors, FM con­
verters, PLUsllder tricks, how-to books,plans, mod­
ifications. Catalog $2.00. CB CITY, Box 31500 RE,
Phoeniz, AZ 85046.

COMMUNICATIONS EQUIPMENT
VIDEOSCAN 1000 Slow Scan TV-high resolution
(amateur, phone line, surveillance, teleconferenc­
ing). CodeoStar-decode morse, RTTY, ASCII.
Large LED's or connect computer/printer. Morse-A­
Keyer-CW keyboard. Tri-voltage power supply.
Kits/assembled. Free brochures. MICROCRAFT
CORPORATION, Box 513-RE, Thiensville, WI
53092. (414) 241·8144.

UHF DESCRAMBLERS

JERROLDS, Oak, Phillips- you name itl Largest
selection, anywhere!Catalog $2.00.TCE, Dept. R6,
Box 343, Brooklyn, NY 11230.

WE'VE got them all! Deluxe descramblers at low,
low prices. Catalog $2.00. Free information. TCE,
Dept-R6, Box 343, Brooklyn, NY 11230.

REEL TO REEL TAPES

CABLE TV EQUIPMENT

CB radio books, kits, modifications, free catalog.
APS, POB 263RE, Newport, RI 02840.

CB EQUIPMENT

CHANNEL 3-60db notch filter. 63.5 MHz. $32.
CROSLEY, Dept 606, Box 840, Champlain, NY
12919.

CB RADIO

TRUCKLOAD sale Ampex high quality open reel
tape, 1800- or 2400-feeto n 7- inch reeis, used once.
Case of 40, $45.00. Cassettes available. VALTECH
ELECTRONICS, Box 6-RE, Richboro, PA 18954.

FCC LOWERS REQUIREMENTS
GET YOUR RADIO

TELEPHONE LICENSE
FCC cha nges m ak e ob tai n ing High-Level
Radio Teleph on e Licen se mu ch easie r
now. Eliminat e un necessary study. wi th
our sho rt cuts and eas y to foll ow study
material. Obta in ing th e .C enerat Rad io
Telep hone Licen se ca n be a snap! Sam ­
ple exams . also se ction cove ring Radar "
Endorsement. A small investment for a
high -payin g caree r in e lec tro nics. $ 19.95
ppd . Spi-Ro Dist ributo rs . P.O . Box 1538 .
Dept. R. Hendersonville . N.C . 28793.

ELECTRONICS technician employment exams
from Silicon Valley. Prepare for a high paying job.
400 questions with answers. Send $9.95 to AD­
VANCED LEARNING PUB LICATIONS , 1348
Yosemite Drive, Milpitas, CA 95035.

YOURown radio station! AM, FM, cable, licensed,
unlicensed. Low cost transmitter kits, free info.
BROADCASTING" Box 130-F6, CA 95969.

UNIVERSITYdegrees by majl ! Bachelors, Masters,
Ph.D'soo .Free revea ling details , 'COUNSELING,
Box 317-RE6, Tustin, CA 92680. ' ...

BEAT Pac-Man and other popular games. Learn
game designer's secrets. Master new games. Save
money. Read Steve Bloom's new book, 'V ideo in­
vaders." Send $5.95. SOFTWARE HAVEN, 120
Wall Street, Suite 1044-A, N.Y., N.Y. 10005.

EARN your university deg ree through evaluation
assess ment, of existing education, experience,
achievements . Call , (614) 863- 1791, or write,
ASSESSMENT, Box 13130 R, Columbus, OH
43213. .

SUBSCRIPTION TV manual, covers both the sine
wave and gated sync system, only $12.95. Includes
theory, circuits. waveforms, and trouble shooting
hints. Video game cartridges are easy and in­
expensive to duplicate, plans $9.95. Information
$2.00, refundable. RANDOM ACCESS (formerly D
& S Enterprises), Box 41770R, Phoenix, AZ 85080.

SUN KO-81

$6995
EasyTo Install

No Soldering - NoMod i fi calion~

41 Keyl w~h Full Sill SPICIBlr • Aliowl Touch TypinQ
Slme KlY lJIyoutl .. Sincllir • Two Colo, Keytop.
Keyboard C..e Holdl Both Keybo l rd end Computl '

Co mm. nds . nd Graphicl Spilled Outon Key topl

16K Piggyback RAM Module P'NMX·16$49.95

.. SUNTRONICS CO., /NC.

...::....- 0 r Mr., 213-644-1149
"I" ,. ,-,.,1r.o. 1·800-421·5775

__ Or~e lld C hed ll ! M O III

_'"5~ P a aD, 1957 Hewtheme CA 90150
.......... r ,Momld iltsldrllts,lrld fll . ~ ,l "" "

~ dd $400 ship h l tl:l~ t1lj1 V15A MoIsl, lw d ,od ld. ~ ~ IJH ,l r ll )l , • , I

SURVEILLAN CE dev ice schematics, books on
electronic surve illa nce methods & equipment,
locksmithing, cove rt techno logies, etc. Catalog,
$1.00, MENTOR, Dept. Z, 135-53 N. Blvd., Flush­
ing, NY 11354.

Full Size Keyboard
Conversion

.125 aluminum- make your own chassisl Cut to
size, squares, rectangles only. 6 cents sq. in.,
$10.00 minimum, $2.00 handling. Shipped UPScol­
lect. Send dimension(s) of piece(s) to: O'DAY, PO
Box 248, Lansing, IL 60438 .

ANTIQUE radio, Info rmation, amazing source.
We have literature and prices. $2.00 refundable
and SASE. ANTRONICS" Box 341, Bette ndorf, IA
5222.

COMPLETE and latest data on: locations, equip­
ment, programming, and more! Just $9.95. TCE,
Dept-R6, Box 343, Brooklyn, Ny 11230.

WANTED
POPULAR ELECTRONICS, 1954 through 1967 or
later. RICHARD GRIBBLE, 200 E. First St., Kanna­
polis, NC 28081.

USA PAY-TV STATIONS

THE Intel li gence Library: Restricted technical
secrets- books on electronic surveil lance , lock­
picking, demo lition s, investigation, etc. Free
brochures: MENTOR, Dept. Z, 135-53 No. Blvd..
Flushing, NY 11354.
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r.o . 60x 308. Fortu na. Californ ia 9 5540
CAli toll fre e: (800) 35 8·9997 . CAllfom" (7 07) 72 5.2 47 6

COMPUTERS

SATELLITE TV W EEK
The most comp let e wee kly listings . We cover more than

Just SATCOM 3. Send $ 1 fo r w mple cop y.

Satellite 1V Week

T1-99/4A owners. Send for free list of new and excit­
ing software. DYNA, Box 124, Hicksville, NY 11801.

WE will beat all prices. Tl99/Commodore/Atari. Ex­
tensive stock of hardware. sofdtware. Free offers.
For free brochure write or call: RAY·COMP, PO Box
463, Plainview, NY 11803 (516) 579-4263.

MODERN ELECTRICS. Miniature souven ir
of the first publication ever produced by Gems­
back Publications. This issue appeared in
April 1908-just 75 yea rs ago. You can own
your own reprint of this unique first edition for
just $2.50 plus 75rt P&H . It's available from
R-E BOOKSTORE, Hadlc-Electronlcs, 200
Park Avenue South, New York, NY 10003

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacramento. CA 95841
(916) 486-9071
SPECIAL QUANTITYPRICING
Dealers Wanted · COO'S

SATELLITE TELEVISION

SATELLITE TV rece iver breakthrough! Build
your own commercial quality receiv er nowl In­
str uction manu als , schematics, circuit boards!
Send stamped envelope: XANDI, Box 25647, De­
pt. 21K, Tempe, AZ 85282.

SAVE energy! Build a computerized thermo­
stat. Send $5.00 for schematic and software.
GLOVATRON, PO Box 559, East Detroit, MI48021.

CATALOG- Tr an sm itt er s , l in ear s , MDS
downconverters, scramblers, broadcasting, CB,
hobby plans & kits. $1.00. PANAXIS, Box 130-F6,
Paradise CA 95969.

7 foot parabolic antennas. $116.00. Send $1.00 for
brochure. BOB'S ELECTRONIC SERVICE, 7605
Deland, Fort Pierce, FL 33451.

RF MODULATORS ~
fur~8W"Omd~~Y~\

SItIm" _laton""" _ I 2 "'"' UHFI
KI11 II asuntll" mode l... III McneOl!1M«1...lnelucUnc ournew
lpp......... clttJcrtH to NUll' mille c...... II" III I ItIrls lYi
11M t1 moa ltln , camtrli aM kits. FAll CATALOG

/;Ib PHONE (CO2) _1-1111

b 7}' d\'n[] ATV Roso3I'Cil
. l:CiI . IHE BROADWAY

• DIIOTA CITY, HESlU I

SAVE 80%. Build your own home computer. Easy­
to-follow plans and monitor programs. PC boards
availab le for all circuits. 808DA or Z80A plans
$18.50- specify which. ABLEONICS, 225 Con­
gress 216, Austin. TX 78701.

SATELLITE antennas build 10' hood under $160
metal $98 glans $40. PROTOTYPE ENGINEERS,
Box 1812 eming, NM 88030.

AMAZING elect ronic devices: VOX's miniature
tra nsmitt ers, telephone transmitters, telephone
wiretap defeats, telephone monitors, telephone rec­
ording equipment, remote control devices, and
much more!! Send $3.00 for catalog: A.T.I.S., Dept.
R, Box 4068, Dearborn, MI 48126. .

FREE phone calls made by users. Electronics de­
vce report. Plans sold for information, education
only . $7 .50: DISTRIBUTORS MART, Dep t.
RE63,Box 333, Modena, NY 12548.

SATELLITE television ! Free wholesale price list.
Know the facts with "Handbook and Buyers Guide"
only $9 .95. CO MMUNICATIONS CO NSUL·
TANTS, PO Box 5099. Fort Smith, AR 72913.

10' fiberglass dish. polar mount, tracker junior rota­
tor, dexcei LNC. chapparal feedhorn with polorota­
tor, E.T. stereo TV receiver, must sell at my cost
$3995.00. VERN HEAL PO Box 465, Unity, ME
04988 (207) 948-9911.

ELECTRONIC Surveillance: Incredible manual,
" Homebrew Bugging" outlines wiretapping, bug­
ging, and other techniques used by professional
operatives (Schematics included) - $15.00. We
also have manuals on remote control, covert com­
munications, survival, weaponry. exotic alarm sys­
tems, countermeasures, and more. Send $3.00 for
catalog: A.T.I.S., Dept. R, Box 4068, Dearborn, MI
48126.

NOVEL electronic cricket's sound project. Com­
plete instructions for novice or expert.. Good salel
gift item.. $4.95.MCN SYSTEMS, 7017 N. E. Sum­
ner, Portland, OR 97218.

ELECTRONIC
ORGAN KITS

3-4 Manuals

MINIFMMIC

Compact size.only 2· x 1" x :¥~".Transmit
to FM rad io 8S· l 0a MHz. Exceptional au­
dio quality. Transmits stable signal up to
900 ft. Complete kit inc!. case, battery &
instructions, Only $15.95. Assembled
S20.95. Add 51.55 S&H ea. CA. RES.
ADO TAX. Send 20c stamp for brochure.

S.E. COtp., Box 1132-RE
Yorba Linde, CA. 9~

J &. W ELECTRONICS, INC•

P. O. BOX 61 -B

CUMBERLAND, RJ. 02864

••

UHF Gated Pulse Klt $3 9.0 0
UHF Sinewave Kit _ $3 7.00

Special Both Kits. $59.00
Informative Catalog $ 2.00

TAILGATERS beware! Clever device ends this
hassel. Quick, easy installation. kit $4.95, two for
$8.95. TAILGUARD , 8 Alpine Place, Franklin, MA
02038.

PLANS & KITS

PROFESSIONAL electronics devices plans,
kits , P.C circuitry, famous drop-in microphone car­
tridge, debugging equipment, more items available­
.For information send $3.00. MOUNTAIN ELEC­
TRONICS, R.2, Box 30, Charlotte, TN 37036.

MICROWAVE television " downconverters." Ex­
clusive new five stage design. Easily assembled.
Catalogue: $2.00 (refundable). NDS, Box 12652-R,
Dallas, 75225.

ELECTRONIC touch light control pad five modes
dim, medium, bright, delay, and off. Two kits avail­
able. Write for free brochure. EXOTIC ELECTRON·
iC IDEAS, P.O. Box 446, Lake Bluff, IL 60044.

KITS, plans, devices, miniature transmitters, tele­
phone circuits, electronic article surveillance, radio
homing, motion detection, laser, radars. Giant cata­
log $2.00. INFORMATION INTERNATIONAL, P.O.
Box 5162 RE, Tampa, FL 33675.813-949-7504.

PROJECTION TV...Convert your TV to project 7
foot picture. Results comparable to $2,500 pro­
jector... Total cost less than $20.00 ... Plans and
lens $17.50... Illustrated information free ... Credit
card orders 24 hours. (215) 736-3979. MACROCO­
MAGJ, Washington Crossing, PA L8977

THEATER and CLASSICAL
Re;undable Parts

Wurlitzer reproductions Brochu re $2.00 Catalog $2.00
c-iJlt, DEVTRONIX ORGANS, INC. , Dept 60
W 6101 WAREHOUSE WAY. SACRAMENTO CA 95826

FREE cable TV. Complete instructions reveal key
technique. Send $5.00. TDS, PO Box 8133, Spring­
field, IL 62702.

LIGHT display sequencer kits. Send stamp for
flyer. DESIGN SPECIALTY , P.O. Box 1995, Hunt­
ington Beach, CA 92647.

SUBSCRIPTION TV KITS

SINE wave decoder problems? Manual includes
trouble shooting, alignment, antenna hookup, im­
provements, theory. $15.00. SIGNAL, Box 2512-R,
Culver City, CA 90230.

(/) Kits include all parts, ma nua l and an
O etched & drilled PC boa rd. Send for
Z our' Informati ve Cata log' and find
o out what t ype yo u need.
a::
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w
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W
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Digital Mulli meter
MIC-3300A

Minimum orders$15.00.Add 10%ship­
ping on orders under $35.00. Orders
over $35.00. add 5%. Illinois residents
add 6% Saies Tax. Catalog - $1.00

Visa and MasterCard Acceptable

PS-1 Assembled 32 element antenna ... $19.95
PS-2 20 dB gain microwave receiver kit

wi th variable power supply kit . .. . $50.00
PS·3 Com plete package PS-1 & PS· 2 .. $65.00

Moun ting Hardw are Included

NEW
Microwave Preamp!!! Kit
Use with PS-3 Kit . Adds 20-25 db gain to
boost reception di stance.

• Low Nois e
• High Gain .
• Can be used with all exist ing

.sto p sig n board receivers!!!!

PS-4 . . . . . .•..1..~~~:~ .~~ ~. :.r:~..~~.n~~4.95

AMATEUR
MICROWAVE RECEIVER KIT
1.9-2.5 GHZ ~--........+t++++¥lla.-JJ

#/////.////////// / //////////////////

• Kit Form . 3'12 Dig its
• DC .5% Accuracy

• DCA up to 10 Amps . OHM up to 20 M OHM
• hFE measurement. Floatin g decima l point

• Leads + battery inc luded . Easy instructions
. A high qual ity Digi tal Meter Kit at an affo rdable

price. Educat ional and enjoya ble to build. the MIC
3300A is a high qual ity meter fo r all hobb yists and
maintenance work.
MIC -3300A Kit Form $59.95
Carrying Case $ 9.95

REVOLUTIONARY
LSS-1 Satellite TV Receiver Kit

illinois Residents
(312) 564-0104

Orders Only, Toll Free #
(800) 323·1327

• Receives up to 60 TV cha nnels. Remot e TV
Control. Attach to any age or model TV in minutes
• No too ls requ ired. On/Off button. Channel
selection. Chann el stepping. Fine tuning.
DRX-3-105 $110.00

LSS-1 Features are:
• Digital LED channe l readout!!
• Signal strength meter!!
• Bui lt- in R.F. modulator
• Inverted video
• Scan Feature
• Optional remote tuning jack
• Audio, video output jack
• Lighted fun ction switches
• Cabinet with anodized front

panel
• Dow nconverter-a tota l hybrid

design
• Downconverter inclu ded!!
• Abso !utely no adjustment

required
• Availab le in kit or assembled
• Dealerships availab le!!

THE LSS-1 RECEIVER is revolut ionary in performance and features. Its unique
patented design enab les the kitbui lder to assemb le wit hout troub lesome adjustment.
Flawless construction manual allows for easy fast assemb ly. Try the LSS-1 in kit or
assemb les. Further information sent on request.
LSS-1 $349.95

AMATEUR MICROWAVE
Receiver System
1.9-2.5 GHZ
90 day
warranty on
PS-5!!1
MICROWAVE
RECEIVER
SYSTEM

• Commercial grade co nstructio n
• Stur dy Paraboli c aluminum reflect or anten na
• High gain 50 db!
• Line of sight distance 45 miles!
• Complete system . powe r suppl y. cable. assem­

bled reflec to r antenna. and dow nco nverter.
• Down converter moun ted in att ract ive cab inet.

PS·5 Assembled $109.95
Kit Form $ 79.95

R.F. MODULATOR
Combine both audio and video outpu t onto
channel 3 or 4 of your T.V. set.
Sing le I.C. chip (MC 1374) makes for qui ck
and easy assembly . Singie adju stm ent con­
tro!! A must for every vide o recording or
computer enthusiast.
VH-O Kit $19.95

UHF T.V. 0
PREAMP
Features:

• 25 dB gai n!
• Kit

Your recept ion will dramatica lly improve!
Thi s un it will enabie you to pull in signals
you never knew were there!
For both indoor and outdoor use. Input and
output impedance 75 ohm . No adjustment!
Easy assembly.
JH-O Kit ' $22.95

SEI, Inc.

36 channel
converter

$4595

Send $1 for
postage and

handling.

Security Products
Catalog

over 2000 items!

36 channel
wired remote

conve rter
only

$8895

Send $2 f or complete catalog
of converters and unscramblers

Qua nt ity Discounts. Visa · Master Charge
Add S070 shi pping e--Mich. resid ents ad d 4 070 sa les lax

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $

CCl1V 0
controls
alarm system
passive infrareds
motion detectors
ultrasonic detectors
magnetic contacts
smoke detectors
vehicle alarms
accessories
remotes
tools

. CIRCLE 55 ON FREE INFORMATION CARD 115
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MOST STANDARD VALUES

V. WAn 5% RESISTORS 1 OHM TO 10 MEG. OHM
2 K MIN. BUY 1 K MIN. PER VALUE

S6 .50 Per 1 000

Call 601-323-5869 in Mlss. , outside continental
USA, tech/order/repair info. TELEX 53-4590.

M~ •ENTERPRISESr.., INCORPORATED'
Box 494, Mississippi State, MS 39762

CIRCLE 66 ON FREE IN FO R MA T ION C ARD

1358 250 100 MFD 16V / 9
386,3 250 10MFD 5DV 36
4558 200 4 I MFD 35V 36
1458 1.25 1 MFD50V 36

New MFJ·1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signa l.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wlre
hundreds of feet long , Use any SWL,
MW, BCB, VLF or Ham receiver ,

High dynamic range RF amplifier, 54
in, whip, 50 foot coax, 20 dB attenuator
prevents receiver overload . Switch be­
tween two receivers. Select auxiliary or

active antenna. Gain control. "ON "
LED, Remote unit, 3x2x4 In. Control,
6x2x5 in. 12 VDC or 110 VAC with·

optional adapter,
MFJ-1312, $9,95,

$129 95
I+SU O
"' Ipplnli

Order from MFJ and try it. If not delighted,
return within 30 days for refund (iess shipping).

One year unconditional guarantee.
Order today. Call TOLL FREE BOO-647-1BDO.

Charge VISA, MC . Or mail check, money order.
Write for free catalog, Over 100 products.

I : 11 , , : 11

IC'S * CAPA C IT O RS
pARI s pR ICES ItEM pRICES
1808 159 22 00 40VDc OF 189
1815 159 1000 OF 16VDc 169
1330 . 189 41035 V 109
1350 165 220 MFD25V 89

RESISTOR BUYO U T

C IRCLE 25 ON FREE INFO R MA TION C A RD

CALL OUR HOTLINES
IN CALIF. (714) 527-2554

OUTSIDE CAL (800) 854-8660

·SCR ELECTRONICS CENTER
5303 li n c oln Ave.. Cyp ress , CA 90630

S
·__ l UHF/VHF Conversion

~\ Kit - w it h I
i\.f Genuine M its umi

. Tu ner $119.95

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

NEW ZENITH ZXM 121
High le gibilit y 12" g reen phosphor monitor.

15 Mhz bandwidth ,
40 o r 80 c h aracter

selectable fu ll compatability . $99.95

Free Buyers Guide
pages o f the latest in componen ts, tools

and instruments - a must fo r DESIG N ERS,
in structors a nd mainte n anc e e ng ineers ,

T TL IC SERI ES

SEND $ 25 FOR OUR CATALOG
FEATURING TRANSISTORS &
RECTIFIERS 145 HA MP SHI RE
ST.. CAM BRIDG E. MASS. 02139

1116" th ick WIth 1 1 10~ Sp8C11"oQ

4 >1" x 6 >1" .. . . . $1.95

MU LTI TU RN TRIM POTS
!'<lOHM 5K

100 OHM 10K
500 OHM !'<lK 3/$2,00

1000 OHM 500K

7400 .17 7472 .so 74612 .60
7401 .17 7473 .35 74163 .60
7402 .17 7474 .32 74164 .60
7403 .17 7475 .40 74165 .50
7404 .24 7476 .35 74166 .70
7405 .24 7480 .45 74170 1.60
7406 .28 7483 .50 74173 .75
7407 28 7485 .86 74174 .65
7406 .24 7486 .35 74175 .60
7409 .18 7489 1.60 74176 .75
7410 .17 7490 .35 7418J 1.90
7411 .22 7491 .45 74182 .45
7412 .so 7492 .45 74190 .70
7413 .35 7493 .35 74191 .75
7414 .45 7494 .60 74193 .79
7416 25 7495 .86 74194 .85
7417 .25 7496 .60 74195 .45
7420 .17 74107 .so 74196 .75
7425 .25 74116 1.50 74221 1.00
7426 .25 74121 .29 74273 .85
7427 .25 74122 .35 74279 60
7m .17 74123 .42 74296 .66
7432 .27 74126 .45 74366 .65
7437 .27 74145 .60 74387 .66
7438 .27 74148 1.10 74390 .90
7440 .17 74150 1.10 75324 1.75
7441 .75 74151 .50 76325 1.50
7442 .45 74153 .40 75492 1.05
7445 .66 75154 1.10 9601 .75
7448 .66 74155 .50 9602 .75
7447 .66 74157 .50 8128 1.00
7448 .66 74160 .85 8T97 .90
7450 . 17 74161 .86 8T98 .90

14 PINHEADERS . . .. 3/$1.00
16 PINHEADERS .40
24PINHEADERS .. .75
40PINHEADERS . .. .. .. .. 1.10
50PINEDGEBOARDCONN.. 3.95
26PINEDGEBOARDCONN 2.50
50PINANGLECONN.. . 3.95

T RA NSISTOR SPECI A LS
2N1J07PNP GETO·S •••••••• ••••• • • •• • •• •• _, .40
2N0i04APNPGElD·S J / tUX)
HEPG6014 - PNP GETO·J , .as
TlP111 • ..• ..• .. •. 50 TIP l 45 .• . . . .• . • 1.35
2N6233·NPNSWITCHING POWER •• •••••••• . • 1.95
MRF-8»t CM RF TRANSISTOR NPN .•••• ••. $ .75
2N3772NPN 5; TO·J . . .• •• .• ..••••••••..•• .$1.00
2N49OB PNP SiTO-3 •• •••••••••• ••• • • •• ••• .$1.00
TIP2955PNPSi 70
2N2222NPN Si TO·18 . : ••• • • •••• • •• • • ••• 10/$1.oo
2N2907PNPS iTO ·18 . • •• • •• • •••• • • • • • • •.9 /$1.00
2N3065NPNSiTO·J . • •• • • •• • ••• •• • • • • • • ••• .s .00
2NXJ04NPN 5iT0 92 .• . ..• .••• ... ..••...9 1$1.00
2N:n:l6 PNP Si TO·92. •.. • .. ... . • • • • • •. • •• • $ ,55
2N6109 PNP SI TQ·220 . •••• •••••• •••••.•.. • $ .55
T1P J1SNPNSiTO·220 $ ..,
TIP328 PNP 51TO-220. .. . . ••.. . t ..,
TIP)4PNP SI •••••••••••••••• •• • ••. ••••• • _•.95
TIP121PNPS<lJ&'•••••.••••• . .•• .•••••. .• . • .00
TIP ' oil NPN Si U97 $U X)
BU205 ..••..•••..... . .. ... . . •••••••••••• . $1.75
DPS2CXX) - DUAL POWER CARL . •• $3..95
MJEXl55T •... .• . $ ,00

323K (LA 14(5). .. . $1.75
LMXl5G .. .. . . .. .• .75
34OT-5, 6, 8. 9, 12,

16,1 8 or 24V . .. $ .815
LAS1412 12V

3A 3.95

TER MS :FOB CAMBRIDGE. MA SS SEND CHECK
OR MON EY ORDER MINIM UM TELEPHONE,
CO D. PURCHASE ORDER OR CHARGE $20 00
MINIMUM MA IL ORDER $5 00

PRY lA 3A 12A 50A 1?5!,-~

100 .05 .14 35 90 4 25 6.00
200 06 . 17 .50 1.30 525-g:QO
400 .09 .25 66 1.50 6~ "1'2.00
600 . 11 .so 80 2.00 850 15.00

800 .13 .35 100 2.50 10.50 1800

1000 20 .45 1.25 3 00 12.50 .261\0

LM338K . . . . •. $5.15
LM311T • . ... . . . •$1.00
78L05 ,18l12 $ .40
723 50
32OT 5, 12. 150r24 ' .00
LM 337T. . . .. . . • . $1.95

741 - .60
CA758 - 1.75
l M1 310 - 1.60
1466 - .80
1458 - .50
lM 1808 - 1.75
lM2901 - .96
CA3018 - 1.95
CA3018AT - 1.50
CA3088 - .75
A D2100l D - 4.96
CA3140 - 1.00
3900 - .46
41315 - .815
N6696A - 1.50
D6303B - 1.75
8038CC - 3.90
LM l 3080 - .95
CA3089 E - 1.7&

LINEAR CIRCUITS

SILICON POWER RECTIFIERS

R EG U LAT O RS

TANTALUM CAPACITORS
.22UF35V 5/ $1.00 15UF 1SV 3/$ 1.00
,47UF35V 5/$ 1.00 30UFSV 5/ $1.00
.68UF35V 5/$ 1.00 33UF 10V $.40
l UF20V 5/$1.00 47UF20V $ .85
2.2UF20V 5/ $1.00 68UF' lSV $1.00
3.3UF20V 4/$ 1.00 120UF6V $ .75
4.7UF35V 4/ $1.00 2OOUF20V $1.75
6.8UF20V 4/ $1.00 150UF1 6V $1.30
10UF20V - $.40 330UF 10V $1.75
22UF 10V - $ .30

20KV 250 MA DIODE. .$1.90

FULL WAVE BRIDGE 12V DCRELAYS

PRV 2A 8A 25A
TTL SIZE

1 140 S. P. 1200ohm ca ll
2 80 130 220 .75
400 100 165 330 D.P. 4OOohmcoil
800 130 190 440 .95

20 PIN .25
22 PIN .25
24 PIN .25
28 PIN .35
40 PIN .40

DB CONN ECTORS
OB9P - $2.00 DB25P - $2.75
0 895 - 3.00 DB25S · 3.50
HOODS- 1.10 HOODS- 1.25

CPU'S & B756 19.95 SCR's TRIAC'sSUP P ORT 8251 4.50

CHIPS ~
5.95
3.95 1.5A 6A 35A l10A PRV lA lOA 25A

0039 6.95 8:l19-5 6.95 100 .35 AO lAO 100 .35 .60 l AO
llBJA 2.75 8256 4.50
00ll6A 5.75 8257 (AM9517) 7.96 200 .40 .50 1.00 9.00 200 .50 .00 1.90

eces 29.95 8256 5 95 400 .60 .70 2.40 12.00 400 .70 1.00 2.60
AMD2901 895 6602 5.75

600 1.00 15.00 600 1.00
Il202 19.95 ZOOA CPU 4.75 3.60 1.20 3.60

8212 1.'" ZOOBCPU 12.95

8214 350 ZOOA$10 10.95

8216 1.75 ZOOA P10 495 INTER
8224 2.25 ZOOCTCA 6.75

FA C E
8226 1.'" TMS9927NL 9.95 4001 - .25 "'" - -.65 .583 "8226 3.50 8275 16.95 & 4002 - .25 .... - 50 .... .75

8186 4.95 8846 13.96 DRIVERS "'" - 50 .... - .00 7. COO 71

8186 8.95 8810 2.50 4007 .71 .)47 - .5O ]"C02 - 27

8237 8860 2.95 1489 .86 4008 .70 .... - .35 74C04 - 35
14.00 1489 .86 "'" - ,. ... - 35 cecoe .sc

3242 8.00 8356 9.95
81~ 2.50 40" - .45 405' - 00 7..ct o .27

8748 19.95 6OCOOLB 39.50 40" - .22 4052 - .75 ].Clot 50
8830 250 40" - .22 406J - .75 74C20 .27

8131 2.50 40" - .35 ..., 00 ].en .39

SHI FT DISC 8833 2.50 40" - .70 ... - .39 74C4 2 - 1.00
40" .39 .... - .35 7.C7• - "REG ISTERS Controllers 8834 2.00 40,. - .se 74076 .70

8837 2.00 40" - 50
.... - 25

74C85 - 1 40
MMl402 1.75 1771 . te.so 40" - "

4070 - 35
74CSfi - .39MM5307 7.95 40" - .25

MMl403 1.75
1793 . . 35.00

40" - 39 4071 - 20 7.C90 - "MMl404 1.75 BAl941l 8.95 4020 - .70 4076 - 50 lAlC93 50

MM5013 2.50 1795 . . 45.00 CRTflXJ718.95 402' - 50 4071 35 • 74Cl54 - 2.50

MM53e9 2.f:O 4022 - . 75 74C151 - 1.75
MM5056 2.50 1797 . 45.00 4022 .22 .., 25 14Cl60 - 1 20
MM5056 2.50 TAla:r28 3.95 402' 45 4062 - .25 74C1 61 - 1 ,15

MM5067 2.50 D7li6C l S.95 4025 25 4093 .. 74C163 - 1.15
4025 - 50 .... - 1,75

7. e17 3 - .75
MMSOOO 2.50 4027 40 4501 - 50

RAM's 4028 .56 4510 - 50 74C H" - 1 .15

.." - .75 45" - 50 74Cl 7S - 119

ROM's 74C 192 - 1 JO
21l02 ·3 .70 4O>l .35 4514 - 1.25

74C901 - "2700 2.96 210,., 1.66 NO. 30 W IRE 4034 - 1.75 45" - HiO 7.e902 - .70

2716 ... 5V 3.50 2111AL WRAP W IRE 4035 - ." 45" - " 7oiC91oi - 1.751.95 .... 50 .", - 85

2732 5.96 2114 -4 SINGLE
- "20 70 7oiC921 - J 9'5

1.10 ...., - .56 7oiC8J - ' 25
= ·2 15.95 2114 ·3 1.50 STRA ND "" - 100

4539 - 125
2532 7.95 2147·3 4.96 100 ' • • . $1.40

2784 9.96 TMS3409 2.96 74S SE R IES 74574 .70 745161 1.75
MC88764 19.95 MK400lP 1.96 74585 1.25 745163 lAO
82S23 1.95 MK4027·3 1.96 CRYS TA LS 74S00 .30 74586 .60 745169 1.75
8251 15 4.00 TMS4050N l 2.95 74S02 .30 74589 1.90 745174 1.40

(6381) 1.96 MK4Cl9l).11 1.95 2.000 6.144 74503 .30 745112 .85 74S175 1.40
825129 1.96 4116-3 1.10 3000 8.000 74S04 .40 745133 .60 745182 1.75
82S1:x! 1.96 4116-15 1.50 3.579 10.()(X) 745135 1.1074S05 .45 745194 1.10
3828A·3 3.00 5101E 2.96 -.oco 18.()(X) 74508 .40 745138 1.25 745240 1.00
AM92 14C 2.96 26104-4 2.50 seoo ' 18 .432 74S10 745139 1.10
825&5 1.25 6116-3 6.()(X) 2O.lXXI .30 745241 1.605.50 74511 .35 745140 1.70
745387 1.75 8264(4164-2) 5.75 74515 .40 745151 1.25 745257 1.30
745474 3.96 58725 2.95 ea . 74520 .40 745153

745258 1.30
IMK40021 5.95

.95 74S260 1.50
74S30 .40 745157 1.25 74S280 1.75
74S32 .40 745158 1.25 745373 2.25

CIRCLE 23 ON FREE INF O R MATION CAR D

POST A GE RATES

ADD to'*' FDA ORDEAS UNDEA $25.00
ADD 5% FOA OADERS BETW EEN $25.00 & $50.00
AD O 3~ FOR ORDERS A BOVE $50.00

25 watt Infra Red Pulse tSG 2006 equiv.l
Laser Diode (Spec sheet included) $24.95

2N3820 P FET . . . . $ .45
2N5457 N FET . . . $ .45
2N2646 UJ T.. .. .. .. .. . .. $ ,45
ER 900 TRIGGER DIODES .. . . . 4/$1.00
2N 6028 PROG. UJT . $ .S5

DISC CAPACITORS
.1UF 15V 10/$1.00. 100/$8.00
.01UF35V 1S/$1.00 100/$5.00

PRINTED CIRCUIT BOA RD
4" x 6"'DOUBLE SIDED EPOXY BOARD ED ' I .. "'THICK
$.6008. .. •. . . . . • . . . • . . . . .. . . . .• . • • . .• .• 5/ $2.60

TOGGLE ==g~g~ : 1~
SW ITCHES 2lY - OPCT - CENTER OFF t1 ."

.,

IN41 48 (IN 91 4 1 15 / 1.00
L1411·IRDETECTOR 3/$1.00
FP100PHOTOTRANS $ .50
RED LED', .2' 8/$1.00
YEL, GREENor AMBERLARGELED', .2' . . 6/$1.00
RED·GREENBIPOLARLED $ .90
RED·YELLOW 81POLAR LED.. . .. $ .90
MLED92 IRLED $ .40
MRD14BPHOTODARL.XTOR $ .50
MCT20 PTOISOLATORS $ .40
4N260PTO ISOLATOR $ .40
I WAn ZENERS:3.3, 4.7, 5.1, 5.6, 6.8,

8.2,9.1, 10, 12,16, 18, O'22V 6/$1.00

FLAT DIP SW ITCHES
RIBBON CTS206· 4 4 POSITION .75
CABLE CTS206·7 7POSiTlON95
GRAY CTS 206· 8 8 POSITIO N .95

28 gauge CTS 206·10 10 POSITIO N 1.25

40 co nd uc tor DIP
.90/ ft S OC KETS

26 co nd ucto r 8 PIN .10
.60/ft 14 PIN .12

50 co nd ucto r 16 PIN .15
'.00 18 PIN .20

50PINRIBBONCONNECTORS. . $2.25
40 PINRIBBONCABLECONN .. . $2.00
34 PINRIBBON CABLECONN $2.00
10 PINRIBBON CABLECONN $1.00

WIREWR A P SOCKETS
BPIN .40

14P IN .45
1S PIN .50
lBPIN .66
20 PIN .90
24 PIN 1.10
28PIN 1.25
40 PIN 1.50



SUMMERTIME IS BUILD-IT, FIX-IT TIME
And the Place to Start Your Projects is Radio Shack!

Now
Low

As

99~

45% Off!Up
to

RePlacement~Cor\ds
L:: 79~ ~

• 6 Feet Long

• U.L. Listed

[AJ Line Cord. 18-gauge wire, molded 2-prong
plug, str ipped leads. 278-1255 : . 79¢
[ID ~C Power Cord . Fitsmost cassette portables,
radios. 278-1256 1.59

Sale! Communicator ICs

[AJ Programming Techniques for Level II
BASIC . Provides many practical examples of
BASIC routines. 224 pages. 62-2062 . . . Sale 1.95
[jj] Understand ing Electronic Control of En·
ergy Systems. Princi ples of controlli ng motors.
generators, combustion engi nes and more . lIIus·
trated. 256 pages. 62-1386 3.95

NEW!
395

Developed by
11Learning center

Connect Your Microcomputer
To The Real World at Low Cost !

1488 RS232 Quad Line Driver. Makes it easy to
interface data terminal equipment with data com­
munications devices. Can interconnect diffe rent
logic families. Protected, curre nt-limited output.
Will withstand short to any conductor in intercon­
necting cable. Split supply, 15VDC maximum.
14-pin DIP with data . Reg. 1.79.
276-2520 Sale 99¢
1489 RS232 Quad Line Receiver_Use with

. above . Will perfor m logic level translation. Sec­
tions can be para lle led to obtain multiple outputs
from one input. Input signal range ± 30V. Built-in
input threshold hysteresis. Single supply, 10VDC
maximum . 14-pin DIP with data . Reg. 1.79.
276-2521 Sale 99¢
SN75446 Dual Peripheral Driver. Can take a
iogic-Ievel signa l and drive a relay, solenoid or
other device directly, up to 350 mA, 50VDC . TTU
MOS compatible diode-c lamped inputs. Very low
input current. Single 5.5VDC supp ly. 8-pin DIP
with data . Reg. 2.79. 276·2530 Sale 1.99

.79

.79

.89

.99

272-996
272-997
272-998
272-999

Build a Supply!

Low
As

Quiet & Efficient
Perfect for cornput­
ers, power supp lies,
ham and hi-fi equip ­
ment. Delivers up to
65 CFM. Leads for
easy hookup. For
120VAC.11 watts. U.L
listed. 4" 11 s x21/2'~

273-241 . . .. . 15.95

Reg . 2.99

199
Shielded. 120VAC primary,
6.3VAC at 450 mA secondary.
1711 6x 23/6 x 1

'
/2':

273-1364 Sale 1.99

DPDT contacts : 2 A at
125VAC. 5VDC , 72 mA,
70·ohm coi l. For l4-pin DIP
socket or PC mounting .
275-243 2.99

159

299

MOV Transient
Protector

• Easy to Install
;, Fast Response
V130LA10A. Guards 120VAC
equipment agai nst voltage
spikes. 35 ns respons el With
ap notes . 276·570 . . . . . 1.59

6VAC Transformer

Cut
33%

189

1.0
2.2
A.7

10.0

299

189

Brass
Set-Screw

Compact AC Cooling

Fan .1595

For speaker crossove r networks, aud io filters
and much more. Lon axial leads.

Super-Loud!

V4-Watt Resistors

Knobs for V4 "
Shafts

12-Volt DC Buzzer

100-Plece
Assortment

5% Tolerance. 13 popu lar values,
Ten each: 10, 1k, 10k, 100k; eight
each: 47, 100,470, 2.2k, 4.7k, 1
meg; four each : 150, 220, 15k.
271-308 Set, 2.99

Low current-great for batte ry
powered security. Meta l case with
leads. 273-051 1.89

Perfect for replacement or pro­
jects . Smart meta l-over-plastic styl­
ing. 274-424 .. ... Pkg. of 2/1 .89

276-018 1.79
276-019 1.89

Cat. No. Pkg . of 2

Radio Shack Exclusive!
• Ready to Use 2 9
• 12 or 6VDC Output 4 5
• 32 Full-Spec Cells

Converts bright sunl ight into approx imately '/2-watt
of "free" electrical power . Ideal for charg ing batter­
ies. it also will power many radios, calculators and
small devices directly. Output with full sun : 80 mil­
liamps at 6V, 40 mA at 12V. Includes detachable
5 x !l" reflector panels and 48" plug-in leads with
clips. 53/. x 4'/0 x 510': Not for perm anent outdoor
installation. 277·1250 24.95

Snap-In LEOs
Low 179As

Color

Mercury Switch

Gravlty·Actuated

Submini position-detectinq
switch, rated 100 mA at .
24VDC. Ideal for models,
" motion detector" alarms and
more. 275-025 89¢

Red
Green

16-Pin DIP
Header

Mounts resistors, capac itors
and more for plug-in use with
l6-pin sockets.
276-1980 1.69

Put the Sun to Work With
Our Portable Solar Panel

Pkg. Of 2

Extra-High Brightness
T·1'1, size . Black holders
mount instantly in sl1s"
holes.

Itadlo IhaeK
c...
Cz
m

A D IVISION O F TANDY CORPORATION· OVER 8500 LOCATIONS WORLDWIDE
Retail prices may vary at ind ividual store:, and dealers
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40 page Catalog $2 FREE with $1 5 order
Shipping & Handling $2 .75, C.O.D. add $2 .00 extra

Visa & Mastercharge Accepted

~-
FUSE

~ '"·90

PSCK-108
108 Axial Lead Polystyrene

Capacitors
18 types - 6 each

$12 .25

FUSE KIT-90
90 Assorted Fuses

18 types· 5 fuses each
3 AG & 5 x 2MM sizes
Good usable amperages

$13.75

ECKA-72
72 Axial Lead Electroiytics

18 types - 4 each
$6.85

I)"

ECKR·12

~ t~, (1:)

JJ;:JJC::Jf
ECK·200

200Assorted
Miniature Electrolytlcs
Radial & Axia l Leads

$8.50

ECKR-72
72 Radia l Lead Electrolytics

18 types· 4 each
$6.85

MICK-90
90 Miniature Trimmer

Control Assortment
18 types - 5 eacn

$15.75

G:J-

JAVANCO
160 Second Avenue South

Nashville, Tennessee 37201
Order Line 1-800-251-5555
For Info Call 1-61 5-244-4444

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ • $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
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SATISFACTION GUARANTEED
Frequency Range470·899 MHzChannels
14-83. Output Channel 3. Ch 2 or 4 Avail.

PJ'IijjiI"""""'1';::) PART #B20 $1500

-......:;.::~---- WHAT'S IN IT? -----­
To makea regular UHFtuner into a GILCO HIGH GAINTUNER, eachand every one of

the following steps is painstakingly taken bya certified technician:
1. The first thing GILCO does is change thestandard diode to a hot carrier diode.
2. The tuner's output is thenmeasured onour JERROLD field strength meter and com­
pared toa computer derived chart fromwhich we determine the correct value coil toadd
across the IFoutput for maximum pre-peaked gain .
3. Thetuner is thenfed astandard 1Odb300 ohm antennainput andwhiiemonitoring the
outputon our HEWLETT PACKARD spectrumanalyzer, the tuner is tuned tothe desired
channel and its oscii lator is offset for the desired output frequency asfollows:

Channel 2: 58Mhz, Channel 3: 63 Mhz, Channel 4: 68 Hhz
We call this step peaking because thetuner's output looks likea peak on ourspectrum
analyzer and the highest point of that peak is actuallyadjusted forthe desired output.
4. Thelast stepis one moremeasurement onthefieldstrengthmeterwhich isagaincom­
pared toourperformance chart tocalculate the correct value of the second coii which is
added to the tuners internalconnections.

This procedure was developed byGILCO and it is ourcomputer derived perlormance
charts thatmake our tuner belter, that's because almostevery tuner gets adifferent value
coilbeforeit's peakedandagainadifferent value coil after it' speaked. Thecombinations
are endless and the way we determinethe values is oursecret. ..

GILCO PARTS KIT &
PRINTED CIRCUIT BOARD
• Use with GILCO

High Gain Tuner
• Requires NO Modillcatlon to

Your Television
• Individually Packaged and ,

Labeled Parts Save
Guesswork

• The only tools required for
assembly are: screwdriver, solder­
ing iron, voitmeter. No drillingis re-
quired to the PIC board. Pre-drilled, pre-screened, plated through the
• This kit was designed to takead- holesPICboard. Allhardware, connectors, 22
vantage of the GILCO highgaintuner page illustrated instruct/on manual, & G/lco Hy-
which means its circuitry is simpler Gain tuner. Kitassembles in just 4 hours.
and more efficient than those circuits that require inferior varactor tuners.
FREE22 Page Instruction Book includedwitheach PIC Board or Parts Kit. This in­
struction book will guide the bulider through every step of the assembiy. Nearly every
page ls illustrated. W~h this InstructionBook, estimated assembiy time is 4 hours.

Part No. 821 prin~~~~;~i~':~ " " ~~. ~~~~ .~ I\~~ . . . . .$1700

1. This Printed Circuit Board uses only one resist. This prevents solder bridges.
jumper, others use nine. 4. Newest Addition: the PIC board is plated
2. The component layout is screen printed through the holes . This allows for easier
onthe component side of the PIC board. and morepositive soldered contact between
3. The solder side of the PIC board is the parts and the PIC board.
cove red with high temperature solder $8000
Part No. 822 Complete Electronic PartsKit .
All resistors (30), Potentiometers (1-5K, 3·10K), Panel MountPotentiometer(10K), Elec­
trolytic Capacitors (6), Ceramic and Mylar Disc Capacitors (35), VariableCapacitors (4).
All IntegratedCircuits (7). VollageReg ulator, Heat Sink,Diodes (4), ICSockets (4-8pin,
3·14 pin), Power Transformer (24V. 1A), Coli Kitwith No. 26wire (4), Speaker (4",
30z.), Standoffs . Coaxial Cable, All MiscellaneousHarware, Etc . Allpartsareindividually
packaged and labeled .

All components includingtheWire, Hardware, Coaxial Cableand Heat Sinks are includ­
ed in the parts kit. This means your assembly time fromsta_rt to finish is just 4 hours.

--- OILeD ACCESSORIES &AMPLIFIER KITS ---
#A02 New 2 stage, low noise, 28db gain, RFAmplifier Kit... Kit s1800

#A03 New 1 stage, low noise, 14db gain, RFAmplifier Kit.. Kit s1050

- ------------ GILCO ORDER FORM-------------
IB20 GILCOHy -GainMod~ied Tuner. . . . . . . . . . . . . . . . . . . . s15°0 _

IB21 GILCO Predrllled , Screen Printed, Circuit Board '1700
_

IB22 GILCOParts Kit(LessPIC Board) . . . . . . . . . . . . . . . . .. '8000

IB20, B21 , B22 Complete PIC Boardand Parts Kit(allthree) . . '11000
_

IA02 Two stage, 28dbgain, Amplifier Kit . . . . . . . . . . . . . . .. '1850
_

IA03 One stage, 14db gain,Amplifier Kit. . . '1050
_

Name Tola l _

Address Tax _

City State__Zlp Shlp _

Mall Order Only. Send check or money order to: Total
GILCO INTERNATIONAL, INC.

P.O. Box 8817, Coral Gables, Florida 33124
CALL (305) 823-5891 lorCOD orders Pt.EASE WRITE FOR OUR FREE CATALOG

_~~l!!.n!~~~ :!.~erJ~!~!?~,..9::!~~!~~_5~:! !:.,!~e~ts_+~~!a::._

(/)
oz
o
a:
f­o
UJ
....J
UJ

6
(5

~
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2 CHANNEL LIGHT ORGAN
EASILY HOO KS INTO STEREO SPEA KERS \fl
AND ALLOWS 110 VAC LIGHTS TO DANCE
WITH MUS IC. TWO SEPARATE 110 VAC
OUTPU TS FOR HIGH AND LOW FREQUENCY
AUD IO SIGNALS. USE TWO ORGANS FOR
STEREO ...

$5.50 PER UNIT

COLOR LIGHT STRING AVAILABLE $1.75 EA

BB-103 3 lor $1.00'
33 PF 100 FOR $30.00

DC WALL
TRANSFORMER
~ ALL ARE 115 VAC

~ PLUQIN

4 VDC It 70 MA $2.50
• VDC I t 100 MA $2.00
• VDC I t 225 MA $3.00
11.5 VAC It 10 VA $3.50
17 VAC It 500 MA $4.00
22 VDC It 80 MA $2.50

SWITCHES
MINI-PUSH BUTTON

S.P.S.T. MOMENTARYt
NORM ALLY OPEN
1/4" BUSH ING

3.. EACH
10 FOR $3.25

100 FOR $30.00

SPECIFY COLOR :
RED: BLACK.

WHITE . GREEN. YELLOW .

75~~ IN ~~
75 ohm s OUT _

$3.50 EACH

CO-A X SWITCH
(AlB SWITCH)

METAL OXIDE
VARISTOR

==:() 2 FOR

G.E.• V82ZA1 2 $1.50
50 VOLTS, NOMIN AL D.C.
VOLTAGE. 5/8" DIAMETER.

•

THIS UNIT CONSISTS OF A 12 VOLT 2 AMP
TRANSFORMER. 1 AMP CIRCUIT BREAKER,
4 PRONG CINC H JONES SOCK ET AND A 3
WIRE A.C. CORD ALL MOUNTED IN AN
ATTRACTIVE 41;" x 51;" x 3" CHASSIS BOX.
GOOD FOR PARTS OR A NICE START FOR
D.C. POWER SUPPLY. $a.50 PER UNIT

METERS
0- 20 V.D.C.

0'-20 VDC FULL SCA LEq; FACEPLATE
BATTERY TEST

._, ! SET-UP AS
INDICATOR

$5.50 EACH

1 MA

2 5118" SQUAREG'PANEL METER .
MOUNTS IN •
2 1/8" HOLE
$5.50 EACH

0- 15 V.D.C.

(fJ
TH IS 2·1 /4"

. SQUARE METER
• MEASURES

, (H5 VDC.
' ", '" .. $4.50 EACH

LINE CORDS
TWO WIRE

::t:Jt:::= =c:
6' 1801 TWO WIRE

3 FOR $1.00

THREE WIRE1----------1 18 INCH t 801 THREE WIRE
2 lor $1.00

8 FOOT 1801 THREE WIRE

$2.00 EACH

T1-3/4SIZ~
WITH

WIRE LEAD
.163" DIA. (4.14mm )

310' VOLTS 2 lor $1.00
Riled: 45ma @ 6 VOLTS

• to 12 VOLTS 2 lor $1.00
Riled; SSmI @ 8 VOLTS

12 10 24 VOLTS 2 lor $1.00
Riled: 45ml @ 14 VOLTS

T1SIZE~
WITH WIRE LEADS
3 to' VOLTS 2 lor $1.00

Riled: 55ml @ 5 VOLTS

• 10 12 VOLTS 2 lor $1.00
Riled: SSmI @ 8 VOLTS

12 1024 VOLTS 2 lor $1.00
Riled: 45ml @ 14 VOLTS

GRAIN OF WHEAT
T1 SIZE c::===.

.125" DIA. (3.15mm)

3 10 8 VOLTS 3 lor $1.00
Riled: SSml @ 5 VOLTS

• to 12 YOLTS 3 lor $1.00 ,
Riled: 5Sml @ 8 VOLTS

12 to 24 YOLTS 3 lor $1.00
Rlted: 45ml @ 14 VOLTS

NEON WI RESISTOR

~ e= op~:f1ii6N
7 lor $1.00 FROM 120 VOLT

· 120V INDICATOR
:'al!,.,....u;:;

5 lor $1.00
4 tor $1.00
ltor$l .00
4 tor $1.00
4 tor $1.00
4 lor $1.00

$2.50
$1.00
$1.00

5 tor $1.00
5 tor $1.00
5 tor $1.00
5 'or $1.00

$1.50
2 lor $1.00

.75

.75

.75

.75

.75

TRIAC
6 AMPS 400 VOL TS

7.. EACH

S.C.R.
0.8 AMPS 30 VOLTS

5 lor $1.00

4 AMPS 200 VOLTS
a.. EACH

4 AMPS 500 VOLTS
a.. EACH

T.V. GAME

~~~:~g
300 OHM IN

~

3000hmi ':";
OUT \I ...

$2.75 EACH •

TRANSISTORS

MICROWAVE V
TRANSISTOR~
MRF 901 REDUCED TO

N.P.N. SILICON $2.00 EACH

MIKE
CONNECTOR

.~
5 CONDUCT OR IN-LINE PLUG
AND CHASSIS MOUNT JAC K.
TWIST LOCK STYLE, SAMEAS
SWITCHCRAFT t2CL5M .
$2.50 PER SET

BLAC K PLASTIC ENCLOSURE
ADJUSTABLE HEIGHT FROM
1.63" TO 2.93" ; WIDTH
8.85" ; DEPTH 8" . BUILT·IN
STAND OFFS FOR P.C.
BOARDS . . FRONT AND BACK
PANELS NOT INCLUDED .

$5025 PER CASE

2K10TURN
MULTI ·T URN POT

~
, SPECTRO L

• .MOD 53<4-7181

$5 .00 EACH

(J CRYSTALS
IT CASE STYLE HC33/U

2 MHZ ~~~~:~~ST
$3.50 EACH $1.00 EACH

$3.00
$1.25
" .50
$3.50
$4.50

".50
$2.50
$4.50
$4.50

5.' VOLTS It 750 MA

• VOLTS "'150 MA
11.5 V. It 3 AMPS
1. V It ISO MA
It VOLTS II 1 AMP
It V.C.T. It 2 AMP
24 VOLTS 11250 MA
24 VCT II 1 AMP
42 V.C.T. It 1.2 AMP

FREE! fRe.e.~ free! SEND FOR OUR NEW 40 PAGE CATALOG tree.' F:1l££! "FR££:1

POWER SUPPLY WI PRE-AMP

•

THIS SUPPLY WAS USED TO POWER
AN 8 TRACK/CASSETTE UNIT . IT

WILL SUPPLY APPROX. 18 VDC AND
INCLUDES A SMA LL PRE-AMP TO
BOOST SIGNAL LEVEL.
RCA PLUGS FOR LINE IN/OUT.

$4.50 EACH

2-WAY CAR STEREO SPEAKER

~
SYSTEM

THESE SPEAKERS COME IN HEAT
RESISTANT ABS PLASTIC CABINETS.
IDEAL FOR CAR INTER IORS WHERE
HEAT CHANGE OCCURS .
POWER RATING : is WATT NOM .

45 WATT MAX.
' EACH SYST EM CONTA INS A 4 INCH

10 OZ. WOOFER AND 2 INCH TWEETER

SPECIAL PRICE $38 .00 PER PAIR

KEY
ASSEMBLY

5 KEY

~ $1 .00
~ EACH

CONT AINS 5 SINGLE-POLE
NORM ALLY OPEN SWITCHES.

MEASURE S 3 314" LONG

6 KEY

~~~~
CONTAINS 6 SINGLE:POLE

NORMALL Y OPEN SWITCHES.
MEASURES 4 1/4" LONG.

SLlDd~O;S

100K linear tape
2" LONG
1 5/8" TRAVEL 75C EACH

500K linear laper
2 7/ 8" LONG
1 3/4" TRAVEL 75C EACH

DUAL 100K
audio taper

3 112" LONG
2 112" TRAVEL. $1 .50 EACH

RELAYS
· 6 VDC RELAY

MIN IATURE D.P.D.T. ­
3 AMP CONT ACTS ~
FUJU ITSU • FBR321DOO6
$1.75 EA 10 /16.00

MINIATURE
6 VDC RELAY

~
SUPER SMALL
SPOT RELAY;
GOlD COBALT
CONTACTS.

RATED 1 AMP AT 30 VOC;
HIGHLY SENSITIVE. TTL
DIRECT DRIVE POSSIBLE.
OPERATES FROM 4.3 TO
6 V. CO IL RES. 220 OHM .

1 3/16 " )l 13132" II 7/16"
AROMAT • RSD~V

$1.50 EACH
10 FOR $13.50

,

1~0~~A~TR~~~
10 AMP @ 120 VAC
ENERGIZE COI L TO
OPEN CONTACT .. .

COIL: 13 VDC 650 OHMS
SPECIAL PRICE $1 .00 EACH

4 PDT RELAY
• 14 pin sly le I)
• 3 amp contacts
• 24 volt c .e. or , - I

120 vo lt e.c. co li "
• Used but fu lly tested
$1.70 EACH
specify coli voltaoe
LARGE QUANTITIES AVAILA BLE

ao ClC1T1 '011 RILAY lOt MCh

EDGE
CONNECTORS

~!=::::::!!!!.
ALL ARE .158" SPACING

15 PIN GOLD
SOLDER EYELET $1.75 EACH

15/30 GOLD
SOLDER EYELET $2 .00 EACH

16/36 GOLD
SOLDER EYELET $2.00 EACH

22/44 GOLD
SOLDERTAIL (P.C. STYLE)
$2.50 EA 10 FOR $22.50

SOLID STATE
RELAY •

CONTROL: '.
3-32VDC

LOAD: 10 AMP
t40 VAC $8.50 EACH

MINIATURE TOGGLESWITCHES
AVAILABLE IN EITHER P.C. OR SOLDER LUG
PLEASE SPECIFY TERMINAL STYLE DESIRED

ALL ARE RATED 5 AMPS @ 125 VAC

SPOT DPDT, SPOT
$1.00 EAC. $2.00 EACH CENTER o,F
10 FOR 10 FOR $1.00 EACH

$9.00 $18 .00 _ 10 FOR $9.00

100 FOR ' 100 FOR 100 FO R ;,;..
$80 .00 $175 .00 $80.00.

CALL FOR LARGER QUANTITY QUOTES

liD
750 MFD 330 VOLT

2" HIGH ' 1 1/4" DIA .
$1 .25EACH 10FOR $11.00

TOLL FREE O R D E R S O N LY
1 600 626 · 54 32
IORDER ONLY)

ALA SKA ttAWAIl C A~ I F

O R INF ORMATI ON
(2 13) J60 8000

c....
Cz
m
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T4HC257 18 1.19
74HC259 11 1.•9
T4HC2t:6 14 99
74HC280 14 4,95
74HC373 20 3 95
74MC374 ZO 39 5
74HC390 11 1 49
74HC393 14 149
7.MC533 20 3 95
74HC534 ZO 3 95
74MC595 3,15
14HC6M 319
74HC4oo2 14 .79
14MC4020 18 2.19
14HC4024 14 159
74HC4040 11 2,19
74HC4060 11S 2,19
14HC407!! lot .75
7.HC4078 14 69
74HC4!lli 18 3 29
T4MC4514 U 0 9
74HC. 5J8 18 295
74MC4543 18 4,95

74HC132 1,( a9
74HC138 11 1.49
74MC139 Hi 1 49
74HCW 18 1.19
74HC151 11 1.19
WiCl~ 18 99
14MC157 18 1,19
74HCl58 18 1.59
74MCl 60 18 1.79
74HC181 1fi 1.19
14HCI8i 14 1.79
74HC185 n 239
74HC173 18 15 9
74MC174 11 1.39
74tiC175 18 1.39
74MC192 11 1.39
14HC193 18 1.39
74HC194 11 1.59
74HC195 11 1.49
74HC242 14 2.79
74HC243 1. 279
74MC2!!1 11 i ,19
74MC253 lIi .99

14 .75
14 .75
14 .15
14 69
1,( .75
14 .75
14 .75
14 69
14 85
14 .75
14 .75
14 .75
11 1.39
14 .75
14 .99
18 .;g
18 .15
11 2.19
14 .99
14 .75
18 1.39
11 .15
14 .75

WiCOl)
T4HC02
14HC03
74MC04
74MCU04
74MCOS
74HC10
74HC1 1
74MC14
74HC20
74HC27
14HC32
74HC42
74HC73
74HC74
14HC15
74HC78
74HCI5
74HC85
14HC107
74HC109
74MCl 12
14HCli3

74HCU04 ISu"buffertd An0111" 1 . r, Ill/Heted. S. nd S.30 lor ol t. Sh•• t.

P.~g:c 71 74HC High Speed CMOS

Plft No. ·*l'Inl Funttion Prkl
PAL 10Ha 20 Octl ll O< ln;l~t ANO·ORGlleArfl ! (MighO~ I PV1l • .$5 95
PAl12M6 ZO Hu12- lnptJIAND-OR Gile Arr.ly (M,ghO~ tP\l ll .• •.• 59 5
PAL14M4 20 Ovad 14 · l lIpuI AND-ORG'!I Ar! I)' {H ,g~ Outp~ t l ... 595
PAllOL8 20 OC tl ll 0·l npuIAN O·OR·lnve rtGlte Atr. , (low ChJ IP~ I ) 5 95
PA1l2l8 20 Hu 12·ltllllI!A~O·OR · l nvertG.ile Arrly(low-OuI PUI I .• 595
PAl1.L. 20 Ollacl14· lnPilI A~0·OR·jn ~ tr\ G.lteAmy(lew O~tPU I) 5.95
PAl18l8 2D OC:1 1 18· ln Pl/tAND·OR ·l n~ trI GaI I Array (lOWOu l Pu t ) 995
PAll6R8 20 OC 1a1 18·lnPl/I "'lllll ,r 4NO·ORGI~e A((lt 9 115
PAl181l6 20 HU1 8·ln:MR'll ,t llr AIi0·ORGale Arll t •. 9 95
PAl18R4 20 Outo' 18 · I"e~1 RtHle' A~G- OR Qt~1 Arrl , 995

130012 1982 NATIONAL PAL Data Book !"" .) . . $5.951

~:~~ ~ : : ~ ~ I ~:g~~ ~ U~
741:0.( ,,( .211 74C244 20 U !!
74CO& 14 .35 74C373 20 2 49
74Cl0 1,( .3!! 74C374 10 2.49
14C14 14 .59 74COOI 14 59
74C20 ,,( .35 H C903 1• .59
74C30 14 .35 74C9Oll 14 58
74C32 1,( .39 74Clll1 ZI 895
74C42 18 1.311 HCII12 28 8115
74C48 11 1.05 7. C915 11 1.10
74C73 14 .79 74C911 28 US
14C74 14 80 74CII22 18 UII
74Ca5 11 u s 74CII23 20 405
74C88 , ,( 39 7.C925 11 5 05
7.C89 18 5 115 74CII28 18 U 5
74C;o 14 1.19 8OC95 11 311
74C93 , ,( 1.19 &OC9 7 11 311

Tl071CP & .71 NE510lj 11 3 95
Tl0 72CP I 1.39 ll,l703CN 1 \.19
T l074C~ 1,( 1.85 t 1,l340K·15 13 5 l l,l709~ 14 n
TlOalCP 8 .59 l I,l3~O T ·5 .79 l'-4710H 14 &9
lL082CP 8 1.19 ll,l340T·12 79 l M711" 14 711
TlOS4C/rl 14 US lM340r-t5 79 L I,4723~ 14 55
l M301CN I .35 l1ol348'4 14 9~ l M73311 14 1,00
lM302M U 5 ll,l3501( . 95 LJ,17J9!'1 14 U S
l1,l3G4M \ .95 l F355"1 1 1.10 l1ol741C'I 8 35
ll,l305M to l F356N 8 1.10 l l,l747N 1,( 69
l M307CN ~5 LM370" 14 U 9 l Iol7.8lr( I 59
LI,l308CN 89 lM373~ 14 3 95 l "'1310N 14 14 9
ll,l3091< 1.25 l1ol311N 14 1.95 lM145&C'I & 59
lM310CN 1.75 ll,l3&Olj 14 n LI,l14UN 1,( 69
l M311CN 89 ll,l381N 1,( 179 LI,l 148ilj 14 89
ll,l312M 2 411 lM382N 14 139 l I,lU96'1 ' '( 19 5
U"317T 1.19 lM38." 14 1.711 lM18OOfr1 11 1 . 9
Ll,I317K 3 95 l M3118N·3 I 89 L1ol1&8lllj 18 1.95
lJ,l318Clr( 8 1.95 Tl49. CN 11 295 l I,l169E.'l 14 2_95
ll,l319N 14 i ,95 Tl49!C~ 8 1,111 lM2oo2T 14 9
l1,l3201(·5 1.3!! NE51 0A 14 495 ll,l31Si ll 11 1 59
Uol32t')1<·12 1.35 ~E529A 14 295 L1ol3!XlOH 14 59
l I,l3201<·15 1.35 NE531V • 2_95 lI,l 390~N 8 1 19
lM320T·5 89 hE!3eM 8 95 lI,l3i0911 I 99
Ll,I320T·12 n NE540tl 49 5 llol31l14N 18 3 4\1
lIol320T·15 811 NE544N 14 2,95 l l,l3915/r1 18 3_49
ll,l3231( 595 NE550A 14 1.95 LM3918N 18 3 49
ll,l324N 1,( .59 'IE555V I 35 RC41H N 14 1.25
L1,l337T 1.95 l lol 556N 14 69 RC4151NB 8 1.95
ll,l338K 695 NE564N 11 2 95 ICl80388 14 3 95
ll,l339~ 14 89 l lol565N 14 1.19 ll,ll 3O!ON & 1.19
l M3401(·5 13!! LIol 556CN • 149 lloll 36OON 11 1.19
ll,l340K·12 13 5 llol5111V I 89 MOREAYAllAl l l

130003 1982 Nat . Llne. r Data Book )1"'''' ) .511.95

PII1Ho. fuflt!1on "",
70451PI " CMOSPrKl. 'On Tlmtr 149 5
7G4!IEV! I<,t* " 5100woilcl1C~lp . XTl 1995
7100CPl " 3'hDog.1A/ 0 (lCODrlVe) 9 95
7106EV/ I<iI· " IC.C,rcu,I BoIrd.OIsPlly 34 95
7107CPl " 3VtQlo,t AlO(LEoOrrve) 11.95
1107EV/ 1<11' .. IC. C,rcurlBo..ull. [)ISp!aj 2995
7110CPl " 3V1D!OtlAlOlCOO,sHlO 16 95
7117CPL " 3 '1! ~,I .vOlEO Do s HlO 15,95
lWlI U5 l O'NBattelyVoIllnCIoe.ttOt ' 25
720!lIPG " CI,l05LEO Stopwoitt h/TllT\er " 95
7205EV/K,I' " 5loPWoilt~ Cnill. XTl 149 5
72Q6CJ PE " Tone GtlltroitOl" ' 95
720OCEV/Krt " 11 Tont Gt~trII Ol" Chip. XTl 7,95
7207A11'0 " OSClllatOl"COll1 rolltr '917207AEV/KJ," " Frtq COImlrr Clllp. XTl 79'7208IPI 21 St 'ttn Dec.idt CO!.ln ter 159 5
7209IPA • ClOCk Gtneillor 39'
72151PG " 4 F~nc CM055IoPW oi:C~ CKT 1395
7215EV/l{tl' " 4 f"flt 510PwoitCIlCh,p. XTl 14 95
1216.AIJI " 80 ,gllUntv COlmltr CA 299 5
7216CIJI " 8 Q1g,tFreQ, CoJnltrC A "95
721601PI " 8 l>gIIFrtQ.Co...ntt/CC. 199 5
72171JI " 4 0'011 tEOUp/ [)(MnCounltrC A 1095
7217AIPI " 4 Dlgi l l EOUP/QoVln Coynler C C •. 1195
T2241P1. .. lC0 4'+1 o.gltUpCou"ttrORI 1095
7126ALJl " 8 D'll'l UnlV CO~lIt e r 29 95
7226AEV/lW .. 5FunchonCounltrCfI<p .XTl . 7495

- AND MORE -

130009 19831NTERSIL Data Book (1' 56,.) . 59,95 )

,,~"' Programmab le Array Logic (PALS)

.".30...

.".....,

.11

......

.11

.11

.71

.11
1.18
1.11
1.45
1.811
1.71

10G-Up

100-up

WIRE WRAP SOCKETS
(GOLD) LEVEL N3

108 10·"

SOLDERTAIL
STANDARD (TIN)

HI 10·; g

1,(,1lnl1 .21 .17
11 111n l 1 .U .n
18 1I1n11 .3& .31
10 lIift IT .41 .43
U pinST .... .41
IIl1l n ST .n .a7
U pinST .11 .15

8 pin VlW .41 .45
10 pln WW .15 IZ
1,( pln W'W ,15 .12
18 111n WW .18 .15
11 111n WW ,&I .15
20 pillVlW 1.011 1.05
22/1lnWW 1.25 1.11
U plnWW 1.211 1.13
II p1n WW 1.111 1.5D
31 pln WW 1.85 1.75
40 1lln WW 1.111 1.18

ST

ww

iii

.30 .27

.43 .31

.47 .43

.51 .41

.18 .n

.11 .18
1.ot 1.03
1.21 ' .1,(

SOLDERTAIL (GOL D)
STAND ARD
HI 10<111

CIRCLE 20 ON FREE INFORMATION CARD

510.00 Minimum Order - U.S, Fund. Only Spec Sheet. - 30. each

~~:~~r~~~e~~de~~;, ~~~.6~.~ ~na~~~a~~ ~~1~5119~ j~~~~~I~lr":lOG
Send S.A.S,E. for Monthly Sale. Flyerl Price. Subject to Chango

~~~ ~

• pin SQ
1,(/llI1 SD
15 plnS Q
lI pln SQ
24111nl0
ZI pin SO
38 pin SO
40 pIn SO

JeiJ2!fJI
1355 SHOREWAY ROAD, BELMONT, CA 94002

6/83 PHONE ORDERS WELCOME - (415) 592·8097 Telex: 176043

---MICROPROCESSORCHIPS---
h rtNI · ·!'tns "".h rtNI · · Plns funtlloll "".

COPl802 .. 'PU $995 1103 " 1024~1 lJOOnSl 89
26SO " "PU 149 5 "''' .. 40i 8x1 (25Onl ) • . . . • . . . • .•• 2.4g
I AOC ..

~P~-wjg~~~~~leTse~~mGl l
199 5 4 1 16~ ·2 " ~g::~~ l ~~:l

1 39 -8 /1495

" ' 95 411610 10 1 119 · 8f12 95

" MPU w/CkXkt "dR,l,I,l '95 41161404 " 16 . 38.4~ 1 (25O"s) 14 9 ·8/1095

" I,lPU- 8'bl1{6I,lHz) '95 41&4N·150 " 65.~1( 150nSl 7 95 ·8 / 599 5

" E~·(~t~rt~'~m;8 tl'S Rim) 59' 4164rnoo 10
~~i~~~l l~~:l .7 49 · 8/ 54 95

" 59' MIol!!261 11 49- 8/1 95

" CPU(64bf,ts R,l,1,l) 11 9!! MM5282 22 2OUx1 (385nl) .• • . . •.4g - &/1.95

" CPUw/ BulCIolltrolnlerpreltr 14 95 1,l1,l5270 11 409&1 (25OnSI Iol1<4095 . 4~

" CPU s s 22 4096,t1 (2OOn,) 2107 ,,3.95

- - Z80, Z80A, Z808. Z8000SERIES-- " ~U::~~ !~~: l ~ .~~ : :~1;~~"180 . 0 CPU{I,lI<3880Nl{78OC)2 Iol Hz S4,95 10 1 6 . 384~1 (25Qns) 1.49 · 8/ 1095zsecrc 21 Counltt TlI'!"ltr ClrC\ltl 59' ,
" 819bl (200ns) 1 69lao-DART " ~~:u=n::e~:Cc :r~~~r ~

11 95 STATICRAMS280·0I,lA " 1595
180·Pl0 .. ~.uI " tl I /O I" 1 eIIKeCO"1 rolltt '"

1101 " 256~1 (650ns) 1,49
2ao·510/ 0 " : :~ lr;;:SI;i'R~l)C8Bon<: ed l 15 95 2101 22 25'" (450"s) 8101 '"180·S10/ 1 " 15 95 2102 " 1024~1 (350ns) 89
180·S1012 " 1/0 (lltksS YNCB) 159 5 21102 " 1 0 24~1 (450"Sll p ",
180·S10/ 9 " itO 1595 2111 11 256:c4 (450n'}8111 '"210A lO )4 1olHz 595 2112 " 2!!6,(4 (450"sj I,lOS . 2 95
18llA·CTC 21 ' 95 2114 11 1 024~4 {450ns) 1,95 ,8 11395
18OA·DART lO rl "S 11.95 2114l 11 1024~4 (450ns) l P. 22 5 · 8/15.95
180A'0I,lA lO ()rKI ernoryAc«ssC I!C~ tl 1795 2114·2 11 1024~4 (2QOfIs) . 225 · 8115 95
180A·Pl0 lO PVIIltlIlOlnltr!lCeCOlllrolltr ' 95 2114l ·2 11 1024~4 (20Qfls) l P 2 49 ·8 /1195
18O-'·SlOIO " 5tn,l11/0(Tl C8a IldRlC8bOrllled) 159 5 2141·3 11 4096:c.l (150ns) 3 95
18OA·510/ 1 lO St/l,oilI / O(l.c ks OTRB) 159 5 2147 " ."", (10ns) '"180A·51012 lO sefIi II /0( latks 5YNC8) 1695 2148 11 102414 (TO ns) '95
2804·510/ 9 lO Slrl.111/ 0 15 95 11,l$41).14 11 ."", (450ns) 39 '
2808 " C~U /1,l1<3880N·6)61,lHz 119!! 11ol 54045 11 102414 (450ns) 39 '
180B·CTC 21 ColJ"ltr TltI'ler ClrC\l,t 1395 5101 22 "". (45Ons)CIol05 '95
280B·Pl0 lO Plr.IIt' 1/0InlerlKlC o"trollt r 1395 MM5257 " ."", (45On,) 4044 ",
2100' .. CPUSelllTlfnl td 51 95 HtJ6116P·3 " >0<'" (l50"s) CI,lO$ • 79 5
1100' " CPUNon·5eglTltnled 55 95 til.l5116·4 " 2048l8 IXlO"Sj CI,IOS . '"28030 lO sello1lC/:Jllm . Conlrolltr 44 95 H1,l6116lP·4 " W48.K& (1OOlls1l P. CM05 '95
28036 lO CounleflTimtr&Poi'oillflI/ OUn.l 29 95 "" " 1614 l50ns) 22 5

--- 6800/68000 SERIES---
74C9W 22 25614 (25Ons) CJoI 05 l6551) '9574C921 11 "". 125Qns) CM05 . 3_95",""" lO "PU '" 74C919 " 102.~1 1250n'J CIolOS( 6501) 395l,IC6802CP lO MPU " 11 ~t!Otk al'l(l RAI,l 79' 74C93O " 102411 (250"s)CM05(6518) 39'

" 12b 8 Slal;eRAI,l '95 745189 10 ,,,. (35ns) 93405 195
lO Ptr,plltralln1tf Al3lpl{MC68W) ' 95 14$200 10 256~ 1 (SOns) 93410 '95

" ~~41~~~~~~~~t ftT'~-8)
15 95 74$206 " 2"" (60"s) 93411 '95• " 109 5 14S2&9 10 16~4

:~~:l~lg\934l s i 1 25

" Asyl\C ~roncu. Comm Alllpl t( '" 82510 " 1024)(1 39'

" 5rncluonous5enal DataAl3aplel '" 82525 " 16~. ( ~O"S ) 0 C (745289) 22 5

" 0-600bps Olg,tal I,lODE l,I .9 95 EPROMS
" 24oo0ps J,lodul,ll0l" 12,95 1702A " 256d l1~ S) . ."" Outd3-.latl I)~ S Irl" S (I,lC8T261 2 25 2708 " 1024~8 ( 4~IIS) 39'• .. MPU 16·811{8MHz) 6995 2708-5 " 1024d (!>~lIs ) 5M00245 . 29 5" !3elltroil P\Jrr>ose lnl AOl plt r .95

2 " MultI. ~nt.ocgl Comm Controller 24 9!> TIol52511j " 2048l.8 (450ns) 2716 . 69'
" E"/l,I1\tedPt~ Comm 1"1 '"

TM52532 " 4096)(8 (450IIs) Nl,IC2532 , 9 95
TM52564 " 8192d \45O"s) 19 95

8080A SERIES T/,I52716 " 204&)(8 (45Q1ls)3volloioe ' 95
2715 " 2048d (450ns) ."1 ~5808OA " CPU 39' 2716·1 " W. 8l.8 (350ns) '"T1,l55501 " ~~~c;r~~Oj~~~;m~Ct (SIIlC) 1495 2732 " 409618 (450ns) . '951N581!14 " OCtal 6fl ip FlOpTIl-5talc l74C374)

1395 27580 " 1024~a t450nS)SI"gle + 5V '951N582C06 20 24 9 IolM2 7&4 " 8192d (450ns) Hi 95OP8212 " &-0I1 Inp~IIOulp~1 (7. 5412) . 22' t.4 IJ2764·3 " 8192d (3OOIIS). 199 5OP8214 " Pllont)'lnl'fl'lIP1COtllrOI 395
PROM SOP8216 " BH)jfecl.onaJ8~sOrrvtr 22'OP8224 ,. CiQck Ger.ru lorIOn..'tf , 2.25 745188 " 32x8
~~~ f l~i5~:H

. 1.49
oP8226 " 8~sOfMr '25 745281 " 256x4 '95
OP8228 " S)'SlttnCor.t.lB~s or~'er -~745428 ) ,<9 745288 " 32d PRO I,lT S.{8331·1) 1.95
OP8238 " '" 74$387 " 256l.

~~~~ ~~ . t:ioog:H 19'
IN58243 " ~J~~'"pf;~~~~W~;:s} 59' 745471 ,. 256d 59'
l ~ sa245

,. 16·KeyKeybNJd Encodlf t74C922) '" 745472 2D 512d PROMT5 (6349·1) .41 5
1101 58246 20 2O·l(ty Kt)'bOlJd Entod, r l74C923) '" 745473 2D 512d FROMOC (6348) .41 5
11;58247 21 o.spl,ly COfltrOiler (74C911) '" 745474 " 51218 PROMT $ t OM815296~ ) ' 95
1 ~ 5 8 248 " o.SlllayCOIl lrOlltf( 74C912) .95 74S415 " 512d PROMOC (6340) .. 49!!
I ~ S8 250N " Asyn Comm Eleme"t 1095 745478 " 1024d I'JlOMT5 (TBP2&S86/ •. 895
OP8251 " Pr~ ,Cornm , 1 /0 {U5ART ) '" 745570 ,. 51214 PROMOC _(6305) . . 295
CP8253 " PrOQ . lnltrvIITu'fttr 69' 745571 ,. 512x4 PilOIJTS (6306) . 2 95
OPB255 .. ~' b~T~~~ir~O (PPI) •. \ '" 745572 11 102414 PROI,lO C (6352) .95
OP8251 " 1.95 745573 11 1024~4 ~1l0M T S (8251)1) . 4 95
OP8259 21 Pr~ Inltrr"p t ContrOi . .. 6 95 82S23 ,. 3218 PROMO .C t2751&) 295
Opa215 " Pr~ .CRTCOlltrO'''r .. 2995 825115 " !l12d PilO/olT S (27515) 995
OP8279 " PT og .l<e )~rd /DiS pll) l nlttlace 69 5 82S123 " 32~8

~~~ ~ ~ . mj~~l :~-~~OP8303 20 &·81lTn·SlaleBI·01IKII:llU.ITrlns 39' 825128 " 256~4

OP8304 20 8·bll8l·D!recltonaJRtc' tV,r 2 49 825129 ,. ,"'. PROI,! T5 ( 2 7 52 1~ 3 95
OI'!JO' 20 8·blt BH)lrtclrol\ll Rect i'otr .2 49 82S130 " 51214 PiIOMOC . t27512 . 5 95
OP8308 2D 8·bot BI·Direcl lO/lll RK l l>i t r '" 82$185 11 >0<,,' PMMT,$ (TBP24 al l 995
[)P&310 20 oc.latlt~Cl'ltd ~lItr.IOlrvtr ' 95 OM&T5180~ " 1024d

~~~.f l:i~~~1 .:: ~~OP8311 20 Ottallt ::1ledPtrip~.er.lJ OrNer '"
OM875181N " 1 024~8
01,1875184'1 11 2O.1!\4 PROIol OC_t82S184) 995

MICROPROCESSOR MANUALS & OATA 800KS 01,l875185N 11 2048l.4 PROIolT ,5 (825185) . 9 95
0J,l8751 90N " >0<,,' PROMOC . {a2S1~1 .. 1995Iol-Z80 uNrManual .7_SO OM875191N " 204 8 ~8 PROI,lT,5 (825191) .19 95M·COPI802 Uur M.nval ••••• .. .75 0

M·265O U" rM.n ulI ... .• .500 - - --DATA ACaUISITION - - --
'000' 1980 Na1 I II!tt1Ke 8ooll.~&.4 0 P'il j ' . '" OC1O lolostek OC/ OC Cond rt +5VIO·9V '"3000' 19821111lll'letr800kf 52PO) · . : . 11 05 MC3470P 11

~~:f~/~sC~~~:~:r~;...slJ~~7LCIi) '"JOOOS 19811i1I.TTLBoolo:t8 4 1l9,) •. 995 I,lC14O&L7 11 '"30008
~~~ ~:: ~~~l~~:, \~~~Jl

, 89 5 MC140&U 11 8·bll O/ACOMl rttq OACOSO&LCN) 295
3OO1i 15 115 AOCGaG4 n18·bIlAlOC onWl tf (ll5B) 3 49
30013 198JlllOgO.lIaBoclC (llo41 PII_). '95 0AC0!06 11 &·boIO/ACcnllfllqO78% lin ) 195

AOC""" I' &·bIlAlOCOIWtrIIf18·Ch. Ml/11I .) •••• 4,49
- - - '-SPECIAL FUNCTION--- ,(0 8·bltAlOCOIW.rttr (18·C~ , I,ll/ill ) 99'
OS0025CN : ~:~~~~:~~; a~il : : : : : : U~

U 10·bIIO/ACOf'IV Mltro. CQmp (005 %j1395
050028CN 10 10 'bo I 0/AC~M "' I; ro Cemp {O20%j 1115

11 10·tIII0/.4Ccnv(0 05% l ln) 84111'151771'1·1 ,(0 FloppyOlskContrclli f .• .••.• .. . llll15 11 10'blI0/AC4nv\020 %LI" ) 5 95
1~152851 'I IS COtrtml/"iu !>cnClllp . . . . . . . •• . •.895 a~~:~~t·~~: J~II~r5~n ) ~ ~~IolM58181N Z4 Mocroprocessor RU!Time ClOCk . .• ,8 115
MIol5!174N 11 Iolit ro Compal'llie TlmlClock . .• . •7.95 U TOlIc~ Tor:elowBa~d FIUer 1985COP402N 40 l,IltrocontrCl:l rw/84·dl; 11RAM .•••. 5 95 U TOl/tIlTo'llHI9~BandFllt l r 199!!alld DIrect lE0 0fJV8
COP402MN ,(0 MltfDQrotmor w/84·dlglt RAM . . . . 5 115 ConllanlCu'renl$OIlfce "'hm ptraMeTrlnl dllctr '"& OIrtt l L(OQt1U.w/N8\lss In1. ll,l3n M Temp Comp Prtt ReI \ 5I:pm/C·) '00COP470'f 20 32·ug ,VACFIIlOr. Or'vf.(20·plnpkg,) 3 25 AH,10 UA 40 3OK Ii UlIU1r1\T1I1I0Zj 4.15

*· Humblrll I'll" II NCIl I.C.
lor NI)'Socklt r-cN1t

!'IrtHo. · ·!'tnsPritI PartHI. u !'tns Pritt
SN7400N " 19 SN747lN " 29 SN741 ~t:N " ss
SN7401N " .19 SN7473N " .3\ SN74157N 15 .50
5~7402H " .21 SN74Wl " 3\ S"7416014 " "5N74OJN " .21 5N7475H " .. S" 74161/r1 " .ss
5'47404N " 21 SN7476/o/ " 3\ 5"74162H " "5/0/7405" " 21 51H479N " ." 5N74163N " 51
SN7406N " 29 SN7480N " " 5N74164N " .61
SN7407N " 29 5'174821; " 1.19 5N741Wt " 51
5'17408'1 " 21 S"7483N " .ss SN74166N " .es
51;74(»'1 " 21 SH7485'1 " ss 5N74187N " 279
5'47410H " 21 SN7·4.85N " 3\ S'I74170N " 1.29
S~ 7411N " 21 SN74nN " 221 5N74172N U 495
5147412'1 " JI 5N7490N " " SN74173~ " "SN741J.~ " ." 5N7491N " .59 SN74174N " .61
5N74W~ " .. 5N7492N " " S'H4175N " 51
SN7416N " 21 SN7493N " " 5N74j76N " 51
5N7417N " " SN7494N " 69 51174177'1 " "SN74WN " . 19 5'17495'1 " ... SN14179'1 " 149
5'17421'1 " JI 5N74!i6N " ., 5"74180N " "S'I7422N " .. 5N7497N " 275 SN14181N " 19'
5'1742314 " 59 SN74100N " 149 SN74182N " 89
5'm25N " 29 514741041; " 89 5"74184" " 19'
5N7426N " 29 5N74105N " " 5" 7418514 " 19'
5N7427N " zs SN14101N 14 .29 SN741 90N " "SH7428N " .. SN14109N HI .30 SN74191N " 69
SN1430N " " 5N74116N " ", 5'174192'1 " "5N7432N " 29 5N7412Hl " " SN74193N " 69
SNl437N " " 5N74122N " .. SN74194N " ' 69
5N7438N " .29 SN14123N " .. SN14195N " 69
SN7439N " .50 SN74125N " .. 5N74196.~ " "5N7440N " .19 5'174126'1 " .. SN14197N " 89
5N7ul N " 89 5'174132'1 " .. SN74198'1 " 119
5N7442N " ... 5N74136N " " 5H74199N " 1.19
SN7443N " " 5'114141'1 " 69 5'114221'1 " 1.19
SN7444N " " 5'1741421; " '" 5117425114 " 79
5'17445'1 " 69 SN7414;)N " 295 SN742761i ,. 195
Sli7446N " " 5N74j.(4N " '" SN742791i " .79
S"14H N " " SN74145H " 59 5N742&3N " 1,49
SNT448N " 69 5"74147'1 " 1.49 SI;74284N " 295
SN7450N " 19 SH74148'1 " 1.19 SN74285N " 295
SN7451N " .19 5"14I50N " 1.19 SN74365l'i " ..
5N7453N " .19 5N74151N " ." 5N74366N " ..
SN7454N " .19 SN74152N " " SN74]67N " ..
5N7459A " 21 5NW 53N " ." S1;70 68H " ...
5N146ON " 19 SN141!l-4"l " U S 5'174390'1 " 149
5'17470'1 " .29 5N7415511 " " SN74393N " 1,49

14LSoo " " 7415192 " .1,
74lS01 " 21 74l S193 " .79
74lS02 " 21 14lS92 " .. 14l5 19-.( " .59
74l5OJ " .21 7-4l593 " .55 7415195 " "14l$04 " .29 74LS95 " .79 74l5 t97 " .79
74lS05 " 29 741596 " .89 74lS221 " 89
741508 " .29 7415107 " ." 7415240 20 ' 09
T4lS09 " 29 74LS109 " .39 74lS241 20 109
741510 " .29 7415112 " ." 74l S242 " ' .09
74LSll " " 7415113 " ." 7415243 " '"741512 " 3\ 74l S114 " ." 74lS244 20 '09
741513 " ." T4l5122 " .. 74lS245 20 ",741514 " " 74LS123 " .79 74L5247 " '09
74lS15 " 3\ mS125 " ... 74lS248 " ' 09
741520 " 29 7415128 " .<9 74lS249 " '09
741521 " .29 7415132 " .59 7415251 " 50
74LS22 " .2ll 1415133 " 59 74l52~ " .50
741526 " .29 7415138 " ." 1415257 " 59
741527 " 29 74l S138 " .59 74lS258 " .59
741528 " .35 7415139 10 .59 74l516O " .59
741530 ,. 29 7415151 10 59 74L5266 ,. 69
741532 " 35 74l51~ " .59 7415273 2D 1<'74lS33 " .55 7415154 " .89 7415279 " .<9
74lS3 7 " 35 74L5155 10 ." 7415283 " "74l5Ja ,. .35 74L5156 " .69 7415290 " 89
14lS40 " .29 7415151 " .61 1415293 " .T9
741542 " .55 74lS 158 " .59 7415298 " 89
741547 " .15 74l511SO 10 " 7415352 " 12 9
74l5U " .15 7415181 " .69 7415353 " 1.29
741549 " ." 74l S182 " 69 74l S365 10 ...
141551 " 25 74151113 10 ." 74lS3611 10 .<9
141554 " .25 74l5115-4 " .61 T4l5301 10 <9
741555 " .29 T~L5185 10 1.18 74L5363 " "74l 57J " 39 14L51U 10 1.18 1415373 ,. 1.29
7 ~l574 " 39 74L5189 10 1.18 7415374 2D ' 29741575 10 ." 7415170 " 1.49 7415375 10 "741516 " 39 74l S173 10 .61 74LS3e8 " ...
74l 51& ,. 39 7~l5 174 10 59 74L5JII3 " 1.19
74l5n 10 " 7415175 10 .59 7415399 10 1.49
74lS85 " " 14l 51&1 " 2.49 7415870 " 1.49
74lSlll " 39 7415190 " 89 &ll595 2D 1.49
741590 " 55 7415191 " ." &ll597 20 1.49

74500 " .35 745243 " 249
74502 " .35 745244 20 2.49
745aJ " 35 7~S 1 24 10 2115 745251 " 1.111
74504 " .. 745133 " .. 7452~ 10 1.19
74505 " ... 74$134 10 SO 745251 10 1.19
74508 " 39 745135 " 51 745258 " 1.19
74509 " .39 745138 " 1.39 74S280 " .1i
7~510 " .35 7~$138 10 " 7452&0 " 1.95
74511 " .35 745139 10 89 7452&7' 10 1.95
74515 " 35 745140 " .55 7452&8' 10 1.95
7~520 " .35 7451S1 10 " 745373 2D 249
74$22 " 35 745153 10 " 74$374 2D 2.49
74530 " .35 74$157 " " 745381' 10 1,95
74$32 " .. 745158 10 " 745471· 20 5 95
74538 " .. 745180 10 24 9 745·HZ' 2D US
74540 " .39 745174 10 " 745473' 2D U S
74551 " 3' 74$115 10 " 74$474* " '15
145&4 " .3' 74S1SS ' 10 14 9 145475' " '15
74585 .. .3' 7451114 10 \.49 145510" 10 '15
74574 " .55 145m " 1.49 745571' 10 '95
74585 " .55 ' 7~51g8 " 14 9 745572* 11 U S
745112 10 .55 7452~0 2D 225 7~5573' 11 '15
745113 " .55 745W 2D '25 745940 2D 2,411
145114 " .55 74$Z42 " 2_49 745141 2D 24 11

CA3Q10H " CAJ089" 10 1.ll9
CAJQ13H 2.15 CAJOllO'f " 3 25 CA3098~ 11 1.19
CA30Z3H 3 25 CA3OIOE I 89 CAl ' 3OE I 1 .~9
CA3035H us CA3081N 10 149 CA3140E I 89
CAJ039H 1.35 CAJoaZN 11 1.49 CAl''''' H I5
CAJ048/rl " 89 CAloa3N 10 1.49 CAJ401N " 59
CAJ~g/rl " 325 CAl"'-' " .61 CAlIOO' " 3 15

' 0<000 " 29
C0409& 11 UI5

'0<'" 10 1.18CD4OO1 " .2ll C04040 " .79 tOol507 " "COolOO2 " " C04041 " .1i '0<'" " 395'0<"'" " .. CDoi042 10 " CDoi510 10 "C04oo7 " .29 CD4043 11 .1i C04511 11 "CD4oo8 11 .3' C04044 11 ." C04512 11 "C04010 11 3' CD4048 11 .. C0.4514 U 1.79
CD4011 " 29 C04047 " .. C0451S " ' 79CD4012 " ... C0404& .. .3' C0.4518 11 ."C04013 " .3' CD404g 11 ... C0451& 11 "CD04014 11 .T9 CD04050 .. 39 C04519 11 3'CD4015 10 ... CD4051 " .T9 C04520 11 .79
CD04018 ,. 3' CD04052 11 .T9 C0452& 11 1.19

(f) C04017 " .15 C04053 11 .79 C04528 11 1.18
() CI}(018 10 .79 C04058 10 ", C0.4529 11 1.19

Z
C04019 " 3' CD04058 " '95 C04543 11 1.19
C04020 10 ." '0<'" 11 " C04562 " '"0 C04021 10 .T9 C04066 " 3' '0<,.. 10 1.39

CC
C04022 10 .T9 '0<,.. " 3' CD4~&3 " 249
COol023 " .29 C04089 " 29 '0<'" " 59f- C0.4024 " " C004070 " ." COol123 11 1.19

() C040Z5 " .23 C04071 " .29 C04724 11 1.19
W C04026 11 249 CD4072 " 29 ...C14409 11 1395
...J C04021 11 .. C00«I73 " 29 l,IC1U10 11 1395
W CD402a " " C04075 " 29 I,IC144 11 " 1195

0 C04029 " .29 CD4078 11 .79 I,lCl4412 11 1395'0<030 " .39 C004078 " ... l,IC14419 11 7.95

is CD4QJ. " 1." CD4OI1 " .21 MC14~33 U 139 5
C04035 11 " CD4082 " 29 MC1453! 11 1.19« (M.,. IIICIl. 1ot1 C04093 .. .. MC14541 " 1.19

CC

120
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• Shugart 601R
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• Slng l. ·Sld. d
.77 Tracks
• 4OO /600K Byt..

Capacit y
• Industry Standard

JOYSTICKS

EPROM MANUFACTURER PRICE

Motoroll SlU5
Inl" $I4g5
TI . .. . $IH5
KIIchI(21Vj $'''95

AMD.Ml)jcrOll .Nltbr\,ll.lnt.1.T1 • •• $1" 9 ~

l" t .I .UO!oreu .h'l tIO!llU~ EC , TI . . $1" ~5

l,lcKcr1lla . Tl ( +5 .-12. +1 2) .. .. .. $1" 95
l.lolorOll . T1 $14 95
AMD.f Ull i lJ.NEC.HltIt/I!. lnltl • . $105
FujltSu.lnt .I nu s

EPROM
2708
2116.TI.lSZ$Hi
T...52718
TJ.lS2532
2732
Z732A(21V)
MCM687&4.
UCM68l7&4

27"
TMS25&'
HN"!2164G--"

UV·EPROM Eraser

EPROM JUMPER MOOULES - T"J'.....JU."' . OOUL""'....."·
tJ,l~~kl~,C~:'~q~I~1~~':~~~·~~~~r~o:t~'MbI::.S to
Part
No.

JM~ B

JM6<lC
J",,'

J . ....
Jl.ll6A
J1.l1&8
JIo432A
Jt.l328
JM32C
JIo4&4A

TRS·80 to 16 K, 32K, or 48K
" Mod.11 = From 4Kto 16K R.qulrll (I) On. Kn

Mod.13 = From 4Kto 4BK R. qulrll (3) Thr.. Kit,
Color = From 4K to 16K Roqulrll (I) On. Kn

"M odell .qulpped willibpllliltn "Ir~ upI. U XTwo XIII R. qlrittd
-Ollt Xlt ltt quirl dl...cIl16X . lbpu l lOfI -

TRS·15K3'2 00n, for Colo r & Mod.1 1I1 .$12.95
TRS·15K4 '2 50n, for Mod. II. , ., $10.95

:1

EXPAND YOUR MEMORY

JS·5K ~~p~~n::[, . . , .. , . , ,$5.25

J$·IOOK ~~~~r~:ar d $4 95

JS·ISOK ~~~~r ~:ar .$47 5

JVC.40 40K (2) Vld.o Can·
Iraller In elSe 54.95

JS KNOB Knob for JS5K,100K.150K $.99 . a.
JVC KNOB Knob for JVC·40 $.99 ea.

Er.... 2701, 2711, 2732, 27M, 2511, 2532, 25M. Er.... up to a chip.
within 51 mlnut•• (1 chip 11137 minut es}. MaintaIn. con l l ant exposure
distance al an. Inch. Spacial conductl .... lo am l iner eli minates stallc
bull d.up. Bulll·l n se" ly loe« to pr. " nl UV .xposure. Compact - only
i.oD wx 3.70 wx 2.&O w. Compl.t. wit h holding tray for 8 chIps.

UVS·11EL Replacement Bulb ' 16.95

DE·4 UV·EPROM Eraser .• . .SJ9.95

JE665- RS232CINTERFACEOPTION T"''''''"me''',,''''
OpIIOn Impltmtnlscomput. r IW IS to lilt JEM4' . flAM. Sl 'llpltsolt«l l, writttll!n
BASIC prOVlded lor T p.s · 80 ~ I.lOOIl t. l l'i tl It CDmputlr. 6lud rll. _9600, WOld
19th. 8 bois· odll partly Slop blIs: 2. OptoOll maybe Ilflllltd to Olhel Wll!llJt.rs

JE664·AR$ "ftC. "'" ,,,,,n.''0' $1195 .00
,luemtl'ld .nd TUIIII (I/'IC!IJc!U Jl.llSA MOOllll1

Kit comes compl ele with 8 each " 15"·2 (2OOns) 64K dynamic RAM.
and conversion doc umentation. Cony,rts TR5-80 color computers
with 0 and E circui t boards. and all new color comp uters 10 32K.
Minor modlficst lons of 32K memory will . 1I0w the use of a ll 6<tK of
tho dyn.mlc RAM prOViding you have a FLEX DOS operat ing system.

T RS· 6 4K 2 $ 54.9 5

2708.2718,2732 & 2784 EPROM Progr. mm.r

JE664 EPROM PROGRAMMER
6K TO 84K EPROMS - 24 AND 28 PIN PACKAGES

St Il·Cont.IMd - Requi re. No Addl llon.1SYlt.m. loe Oper.tlon

~7:iD':ss~y:~t:hl.r::pri~~:t:~'f:~~:;~~~,D::.:fffl~lf~~~;::~
lrlla ItAIll by keyllOiff • CllIlIg.. f ill 1ftRAIll byklybOirf• LoNSMill It.m In
( rIIDM' CamPJrfI UIIOMs ltr "MlIII dlfllfl llU I • C. pl.. (nOMs' "." 1_·
e~~: 111VAC, IOHr• • tOWpow.r ClIlIU"'1'1I1l • fIleMm.: CoIIr-cHl'dlNl d .
~I!!.~: =~::~~~Id MaC"-brown ' ll pIKes . I lu: 115·II . " l • 1"""0 •

JE664·A EPROM Programmer. " , . , . ... ", . . ,$995.00
Ammbltd & T"IlcIjlncluliu Jl.l1SAI.lOOul.)

~rnegl:~~~:tl: ~:~:fte.y=d~~~~~~~.~~;~~aM~Je~b~:
d.n slty. Trsn,fer rale: ~M1K blt s/ se<:. , Ingle denslly ; 500K blt sl , ec.
doubl. d.nslty . The FDD1lXH1IS d..lgned 10 wol1l with the slngl.
l ided 10ft sectOl"tc1 IBM Oiskell . I, or eq . dl lk cartr idge . Power:
116VAC 0 5O«lHI, + 2" VDC 0 1.7 amps max.• + 6VDC 0 t .2 amp.

~:b~.~CI~~:.~ tgt~5~/~1:Seo:·t5o.t~~W.~~i:.,.2 ~·rn~j.p~p~~
msnuaf.
Part No. Price

FDD100·8 Buy 1 for ~ $26g.g5 each
FDD100·8 Buy 2 for $25g.g5 eacn
FDD10Q.8 Buy 10 for $249.95 aach

5 '/, ' M lnl·Floppy Disk D r ive

F:a~~:sR~I:'~r~~~~n~~~:~y~~'~~~~
mode: FM " ngle. MFM double <Ion. lt y. Power:
• 12VDC( :to.8V) 1.6A max., ...SVOC (::t O.25V)
O.SA max. UnII as pic. at right (does not Incl.

F~c~~~!~ ~~~~~l;:a~::~~~bd:ha,~~
P, rt No. Llni lt ' d Qu,,,tll,t Prlc.

FD200 , $179 .9 5
Single·slded. 040 Iracks, 250K bytes capacity

h~~~Osid·.d: 35' t~ic'ki: 43&K 'b;'!~ ~a~;~~

QUANTIT Y DISCOUN TS AVA /LAILil

ZX 81 / 1000' Key board
Conversion K it

@il'j

sa. . . . .- , . . ~

JE&a2Keyboa rd Con vers ion Kit • . • •• • • • •15".95 ...
IWITHOUTD1I AK CAlli

DTE·AKC ASEONLY• ••••••••••••••••••••••• S4US ..cll
JE&a2·AK Key bo . rd Con....reten Kit • • •• • .S98."5 e••
tw ,THO TI AKCAU- AIIltCTUIII Dl

ThlJU': ''''I~~_. orl''' ZXl lt lDOO_.. rO'''p.", .. ,.I'''',.U''''
_1nI1 ~..,__..p l;l '''- C_''' T "' J IM2 I\1l_. 1"' ~" oI

"_ '''' ' ~''o..I••..,_'Il O< 1I'>oI-...c....,T_ . K..,we'GT... """ "M,.."",. ,toe....... 6>..._1_ ol l -...c'u,T_• ...,boI·G'o< PO"'~

"H Thl Ju t: It~ ._11, O' • 1 " . tf'lj,," t·1I • •• .,. ' ' '_ 'G ,, 'I~ U
. ... .. Z P C *oft, 2~ ' ~bllo<I (I 00" Me... . "11~ ,_ 'N! TI>I
~...- C__ ~ ~ (I" " "'" IN _ !1lI "'Q,...DTI AI( ."' 'O, ~.•
T"" _ Iot ...... '. 'OtI"OVOIo IOC"" I. " ' Zll.Il "DDCc_~l.. . ..,;I ...
.... _ .~ 10Ql1.... A "'1'oG'y '. !>'. .... ,~ ,... ZU1"0D0
1~'G"fOI<l .."'tr"'OO'I"""'_ '

Joe

* Parall . 1ASCII
* SPST Switc hing

* FTZShl. ld.d Ba••
* N·Key Rollo • • r

* 128 Charact.r ASCII
* Non·Sllp, Non·Glar. K.ycap.

* CDC752 T.rmlnal Keyboard.

* Attra ctlv. Ci ••

These Contr ol Data K.yboards co nsist of a
b••••cover, tho keyboard aesernbly, and an ln­
tertace cabl•. Color (case): Harvest gold and
black. Color (k. ycaps): Black. blue, and red,
EI.ctrlca l requlrernents: + 5V @ 600mA. - 12V
@ SOmA. W. lght : 6 lbs, All unit s brand n. w In
original box. s. sp.clf lca tlo ns Inclu d. d.

CONTROL DATA KEYBOARDS

ALPS 29-KEYCALCULATOR KEYBOARO
f u t llfll tN .·pos1l1oIl dtcilnals tltctlwttcll, . ne 3·pUltiellswllcll. ,lldtwt2.pnlliGll.wllc lll1 .
mecllalllcli snr Iwllclllllg. 22·plJlldg, Cl rd conllt ctMII. P'!II·olll lrICllldl d
Part No. KB297040 (fIts OTE·11 EnciOSllr.) . . . • •$4.95 each

POWER SUPPLY 4·Ch,nn.1Switching - Appl. Comp'lIbl .
MlcraproclSSlIr.lrMllk:amptrllf . tw-.l. mediu l.qlllplMnt Ind prltlSS clfttrIllIPllliullMs. ln·

~ ~:;~:~YoA~~~-::~~~ '3%~e~:p: ~:~dC~ .~~ 1s,z~5 f~C~;'~1p~:~r11~'di~~0,;,: ~~ :
",U: 10%. 6-311Wl x 1-1I1"W 14·15/ 16W H. Wt.1 Yt Ibs.
Part No. FCS·604A $69.95 OICh

HI·TEK 14-KEY NUMERIC KEYPAD
I III T Iwltcll1ag. ChlfcNl GrtY keyupl. MOloIIlIId '" prlntd clr C1l1t bOinl.

P1rtNo. K-14 , , . . ,$9.9SlICh

POWER SUPPLY + 5VOC@ 7.5 AMP. 12VOC @ 1.5 AMP SWITCHING

~~~lhV:/Y21fay~~r~:I~:YDJt'::~~:~in~~z:tJ~~~li~'p~ ~: /Jr:~~~~~ ~~~~ .~;:~
U ", " Ox3 "' '' H.W1. 6Ibs.
Part No. PS94VOS .. .. .. .... .. .. , .. ... .. .. , , , .$39.95 OICh

• -> ••

. • : : I: 1: . . -
- ~ . , . , . .. . \ -
- . . .. . - ~ . . ~

- I • • • • • • • -- -

A CC ESSO RIE S FO R " IWU !!lind 1,.... 11000 and ZX81

Ke y bo ard Mask for Yo u r
ZX 81 / 1OOO' Computer

~ 5iinE::lai.... 1CCC I
~:~~.rf~~orta~~ I~ 6P,~on'%~~~~! _~~
oz. , 'lxpand abl. - d ptlOnal 18K RAM
module • Sin gle ·key entry comman ds
• Educational- Unique syntax-check report
codes for error identit y . Accu rate to 9 Ya
decimal places for full range math and

:~ii~~ ~f~~ ~r5~~~1;~$AdY~~~~ ~.~~i~n3.si~~
c o mbi n i ng po w . r , po rta b ili ty and
affordable pric •.

TS1000 $69.95

JEal1 KEYB OAAOMASK . .... S8.8S..ch

$10.00 Minimum Order - U.S. Funds Only Spec Sh••ts - 30c .ach

~~II~g;~~~·1~3~~~.~1~s6m'a ~~~~~aTna;. ~~~~$119~ j~~~~~fUi'AU[OG
Sand S .A.S .E. for Month ly Salas Flyar! Pric . s SUbJ. ct to Chang.

. Jameco~
'1'''''AN\l' ~

1355 SHOREWAY ROAD, BELMONT , CA 94002
6/83 PHONE ORDERS WELCO ME - (415) 592·8097 Telex: 176043

,,"0 53'-Hf WII

HA TUIlU

• '.. 'I . .. .. HoC....,. ,,-,
........ HClt '_ II .
.~ ...._ ~

.A. ' ''-'.. l 'III.y_ ...
, ."....... --- t

. D!oo<.~ -I..-cI WlttI ,." I...--c. , ,,"I ," 1Mr_ JI M ' Klv.OAiIl O MASI(

r". JEH 1 K. yboarcl lollS k prOYldes UIt' 1 of lh.
ZX81/ 1000 u ri.. compule, I". Indl'flduI ' IMI 01
.., h k.~pad on l". k, yboard, Tile mlSk has a/l'I ·
eo Ol,ltll ll ' . round..ell k.~pad all OWing t". uttr 10
'" l and COt r.cU~ pO,I\lOIl IIl.l r Ung. r, 0 1110 the
k.~boe rcl

C A 154A ••• • • .• . •$79.95

Mad. lor Vllual Technology, this keyboard f..tur..: a security k. ylock (IncludeS Iwo key.) to guard against
unauthoflled u..; an 11·k. y numeric keypad; cut.or conlrol l; .I'ld 10 uter ·programm. ble key•. Ele<:trlcal fa.
qulr.m.nt. : + I5VDC. Color JCI H ): Whll •. Color (k.ycaps)~ Black. Compl.te wllh CU " k.yboard ....mbly,
o4O-lnch Interface cable, and " hemal Ie•.

Part No. KB270 • •• • •• • • • • • • • • • •• . • • • • •• • • • • •• $ 10 9 .95 each
MICROSWITCH 85·KEY KEYBOARO
:~1I'f~~~~11t~~' ::d~~:d~:t;::~ IICdo~r:c::~Oe~~:rn~r::.I VDC

. Mil" K~Nrd
P,rt No. B5S01B·1 , ., . . , . " .. , " .. $29.95OICh

PCB·3
Makes Circui t

Assembly
A Breeze!

l e lt you wortt
wllh bOth hI nd, .
Sturdy alum inum

construction.

TV GAME SWITCH
Used on Atarl. Cosm. t·
Icall y bl.mlsh.d. 100%
fu nctio nal.

TGS·1 . .. $2,95 ea.

Output PIk .

Wall Transfo rmers
AC and DC Types

ATAR I PADDLES
JSP (2) • • • • • • • • •• $ 4.9 5 pai r

ATARI DRIVER
JSD(1) • • •. • ... . . . $2. 95 ea.

Inp ut

Digital Thermometer Kit
Dual u n l Orl - t w itch
contro l, lo r InCkXlr/ootdoor
or d Ull monitorIng - a ln bt
extended 10 50CJ ,..t. cen ­
tl nuon LED .8- ht. displ ay.
RIng. : ·.4Q°F 10 1wo F, ....O·C
to 100"C. Accuracy :*;1'
nornl nlL Callb rat, fo r
F a h r l nh el t I C , l a l u l .
Simul.ltd walnut cu •. AC
WIll ade ple r Included . Slzl :
e~·L x 3" "H x H.-C.

M ost ek DC/DC Converter

+ 5 VOLTS TO·9 VOLTS
Input: +SV. Output : .gy (regulated) 0 3OmA,
Printed c ircuit mountl l\Q. Speclflcatlona Incl.
DC10 $2.95 01. or2 / $.4.95

117V/&OHz
117VI6OHz
117V/SOHz
117V/IOH z
120VI6OHz
120V/eoHz
117Vf60 Hz
120YI&OHz
120VI6OHz
117VleoHz

30002 H.llonal lnla rl ace Oala Sook (1i lO) . . . . . . . . • . •",85
(704 pages) OP, 0S8000, OS3&OO, 055700. etc.

30003 Nall onl Lln au Oala 800k (11&2) •. •• .. . • • •111.15
(1376 pages) LM, LF, ADC, OAC, LH Serl..

30005 Natloul TIL Logic Data 800« (1881) . • .SU 5
(e24 PIIg.,) 7400.LS,l,H,S. and OM6000 Serla.

30001 Natlonl M.mOfYData Book (1810) sa.i5
(464 pages) RAMs, ROMs, PROM., EPROMs $erl es

3000i Inlal'$l1Data 800k (11&3) .. • . . . $1.85
(1356 pages) Comp lete li ne.

30010 Nation al Audio/Radio Handbook (1U O). • . . .. •.. . • • . . $5.8$
(2" 0 pages) Pr. Ampl , AM, FM & FM St.reo, Power Amps

30011 Nallona l Lln. ar Appl ication Handbook (1i 80) . • . . . . . . 515.115
(736 pages) Applic ation Not.., Linear Brlefa, etc .

30012 National PAL Data Book (1i 82) • . . . . . . . • . . . • . . . . .SUS
(176 pagel) Application Noles. Lin ear Brief s, etc.

30013 ZlIog:Data Book (1983) . . • • . . . . • . . • . . • • . • • • • . • •SUS
(6" 1 paQes)Mlcroprous50r s and Support Chips

210830 Int. t M.mOfY Compo n. nts Handbook (1883) . . • . • . . . 51U5
(798 page. ) Contai ns all Applica t ion Notes, Artlcle
Reprint s, Oala Sheels, and olher design Information
on Inlel' l RAMs. EPROM• • E' PROMI & Bubble Memories.

210M-4 Int.1 Mlcroproc . ..or& P. riph . ral Handbook (1913) ... 51".95
(1027 pages) Conlaln s Data Sheet s on all of
Intel's Microprocessors and P.rlpherals

BOOKS
NATIONAL SEMICONDUCTOR - INTERSIL - INTEl.

~,~~~~,o~ONTROL CIRC61TS-
• TOYI, hobby cr. II. , robot ., train.
• Burgl. r alarms • IR d. l. link

: ~~~.O~~::l~r:~~~~~~ fl~~~ol 0 0 1":;';';"=-=-::':::':";''-:;:'';';-;-'"'''7-'-'-''-1
, En. rgy·uvlng, r. motely I wlt ched lighti ng I Yl t.",.

A compl ete k hannel dlglt ,I .ncod.r . nd AF tranlmltter; low pow.r,
. t freQulncy of 27MHz or " " MHz. a !Ield I l r. ngth of 10.000uV ", . ter
al 3 metert . " V operation on chip RF osclll.tor/tranl mitter, on chip
" .6 regul.lo r. Up to 80MHz carri.r IreQu.ncy optrallon.

LM1871N RC Encod.rlTran.mltter Chip . .. 51.95
A comptele RF rect l'l'. rlOKod. r, Uled at eltht r 27MHl , " 8114Hz or
72MHz. It pro'l'ld.. " Independtnl cha nn. 11wht n Uled wit h LM1871
(2 an.log. 2 dig .) op.rat.. from fou r 1.5V C. III, Cryl tal cont roll .d .

LM1672N RC R. c. lver/D.cod. rC hlp $2.49
SRX1504 49.435MHz Cry. tal (LM1672N) $3.95
SRX1505 49.890MHz Cryatal (LM1671N) 53.95

ComputerKeyboard Enclosures
" DTE" BlInk Deik·TopEl'lClOSurts

ar. lle$lOl'\fd foreu y modillCl,'
IIGn.thghW.ngth ,poxymokltd

~.:t- . end p«" ill moclU. brownlotdh .
..3.~ Slidingrut/bottom Pinel forurvlce /
->r c.omponenllcetu·, Top/bott. panelsoao"

+¢' cc::)~=i=l~tr:~~~~~'
~'t' V.nledlop&botlompulftS Iorcdng.lfiCierKy.

·J 48-;r-• .IO_/ \ RIOld~IMtIOnrs=~:~~=

DTE·8 P.n. 1Width 7.5 ' S24.95
DTE·11 Pan. 1Width 10.13' $27.95
DTE·14 Pan.1 Width 13.5' $29.95

DTE·20 Pan. 1Width 19.25 ' $34.95

CIRCLE 20 ON FREE INFORMAT IO N C ARD 121



# 74 4 0

# M43AwabasH
\6batimo

Sentinel
ATHANA

APPLE 11+ COMPATIBLE KEYBOARD
• LSI keyboard decoder • Ful l ASCII code output
• Upper/lower case function • N-key rollover function

• LED ON/OFF indicator/-;. .

LKB ·3600·N

Keyboard On ly $99.00 EA. Plastic Case $35.00 EA.

HEAVY DUTY SWITCHING POWER SUPPLY
for Apple II, AP-II'" and Pineapple'" Computers

+5V at 5.0 Amp
+12V at 2.5 Amp
-5V at 0.5 Amp

-12V at 0.5 Amp .

Size and mounting holes are same
as the ones used in the Apple U

5114" DISKETTE SALE
All diskettes soft sector single-side double density with hub rings.

10 pes. 100 pes.

$21 .50 $195.00

# M52 5-0 1 $26.50 $240.00

$26.50 $240.00

$19.50 $175.00

• •• Big Savings On Peripheral Cards •••
Buy them in kit form.

All cards APPLE II and PINEAPPLE compatible.

80column cardkit $120.00 EPROM writercardassembled
Z80 CP/M card kit. $110.00 (For 2708,2716.2732.2764.2532) $89.50
16K RAM cardkit $49.50 Printer interlace card kit (For Epson or OkO $69.50
Disk controllercard kit. $59.50 New disk controller card kit
RS232 Interlace card kit. $95.00 (3.2, 3.3 autoselect) $69.50
16K RAM card (cable-less) kit $59.50 PAL ColorEncoder card (assembled) $88.50

Apineapple™

The Alternative! The Compatible!
The Affordable! 48K Color Computer Kit!

• 1 Year Full Warranty
.40 Tracks

• One of the Most Quiet Drives
• Color and Shape same as the

Disk \IDrive

Disk Drive $285.00
Controller Card $ 65.00

Controller Card with 13 Sector. 16 Sector Auto Select $ 85.00

FEATURES:* Fully compatible with Apple® 11+ * Built in 2-watt amplifier for realistic* Singleboard for easy assembly .sound effect with volume control* Popular 6502 MPU for large *8 on board peripheral connectors
amount of software for expansion* Game paddle connector on both * 14 key numeric key-pad
sides of case *5-amp switching power supply

Easy to assemble! All components are clearly silk-screened on the high quality double-sided
mother board. All integrated circuits, Ie sockets, peripheral connectors, keyboard, switching
power supply and the professional high impact plastic case are included.

~

• t:' -I, - _ -'

'--,

.~~~

5114" DISC DRIVE FROM &
100% Made In USA 100% Apple and Pineapple- Compatible

50% Faster Seeking Time Than Apple Disk II Drivel

The APPLE II LOOKALIKE COMPUTER CASE

Made with high impact - ; ______
Color and shape are

compatible with the APPLE II

Buy while they last

, ~ 1 50 ea.
Keyboard not inc luded

with this price!

6502 CPU MOTHER BOARD
• 48K on board RAM (4116)
.12K on board ROM (2716)

• Upper/lower case
• Composite-video output

• Apple II alternative
• Size: 14114" x 8112"

(please add 5% shipping and handling)

$645~CH



THUMBWHEELTRIMMERPOTS
VERTICAL MOUNT
OHMS 500. 1K. 2K, 5K , 10K, 25K
50K . 100K, 200K. 500K . 1MEG.
4/$1. 00 100/$20.00 .

MITSUMf
UES A55F
VARACTOR TUNER
CHAN. 14-83
300 ohm INPUT $17.95

TERMS: VI.a , M.C., Check,
Money Order or COD (add

3.00). Min. Order $10.00. Add
$2.50 S&H l or USA III. add 7'10

Tax. MAIL ORDER ONLY .
Phone Orde rs Welcome .

WRITE FOR OUR MONTH LY
UN-ADVERTISED SPECIALS

3/8 " sa. TRIM POTS
TOP ADJUST
1K 10K
5K 20K 79¢ ea.

METAL BOX­
PRE-DRILLED

DIM: 101\W x 4\?Dx 3" High

HOLES: (4)1\ in back. (1)1\ in front
(2) V. ' in front. 6 #6 on bottom

PAINTED $10.95 ea., 10/$99.50
25/ $223.75

RF CO IL
Same as #49A537M PC
$1.50 ea. 10/$1 2.50

CAPACITOR KIT
Each kit co nta ins :
1-560 pf (m) 1-110 pI (s)
7-.1 mfd (m) 1-560 pI (s)
1-.22 mId (rn) 1- 1200 pI (s)
2-10 pI (s) 1-3000 pf (s) or
1-43 pf (s) 3300 pf (s)
m=monolyth ic, s=silver mica
$5.95 ea KIT- 10 KITS $49.50

UHFAMPKIT
25 db ga in

st r ipli ne PC board
using

(2) B FR-90' s
$9.95

power sup ply
fo r above $3.49

NETWORK SALES, INC.
2343 W. BELMONT AVE .

CHICAGO, IL. 60618
312-248-3202

VARI CAP S
10 - 60 pf 69¢ each
30 - 90 pf 69¢ each

POPULAR CHIPS

LM 301 .39
LM 380 1.25
LM 386 .79
NE 564 2.50
LM 565 .89
MC 1330 1.10
MC 1350 1.00
MC 1358 1.10
MC 1458 .49
MC 1496 1.50
LM 1889 1.95
7808 .75
7812 .75
7815 .75
7818 .75
MV 2109 .69
2N2222A .30
MC 1349 1.39

"-IIID--- '-r ,
~ f

CHOKES i
.33 uh 33 uh
.47 uh 100 uh
15 uh 10 mh
18 uh 69¢ each

CIRCLE 90 ON FREE INFORMATION CARD CIRCLE 3 ON FREE INFORMATION CARD

VISION-SO©.
80x24 Video Display Card
Vista Computer Company's new Vision-80 board is asophisticated
yet easy to use video display card for the Apple " compute r.

e lnterface with Apple;" Centronics
RS-232, IEEE-488

e 9x7 Dot Matrix, 80 CPS,
Bi-Directional Print ing

e 2K Buffered Memory __________
e 80 ,96, 132 Columns, Graphics - -....................

and Block Print ing
e Selectab le Char Pitch, Line

Spac ing and Feed
COEX Interface Card to APPLE $49.95

51f4"Floppy

DISKEnES
All Certified-1 00% Guaranteed

BOX of 100 .. .$14900

Above with
Hub Rings $169.00

for APPLE

16K RAM CARD
Language' Transparent

COE X FACTO RY $6995
WARRANTY

12" HaW MONITOR

aJO]o ;, ~~:~;~"9ht
V-Halo

00 H -H o ld

VIDEO 100 by AMDEK

FULL
FACTORY $7995
WARRANTY

FLOPPY DISK DRIVE
From Fourt h Dimension Systems

...----------.. wit h e Track Zero M ic ro Switch
• DOS 3.2.1 & DOS 3.3
e CP/M and PASCAL

DESIGNED $ 95
~~~L~~~~ ... . 287
Controller Card
for above $99.00

c;
c
z
m

123

EXTENDER CARDS
for APPLE $16.95
for I.B.M $19.95

PROTOTYPING CARDS
for APPLE $19.95
for I.B.M $49.95

PARALLEL INTERFACE
EPso;'i TO APPLE

New From $4995 CABLE
COEX INCLUDED

"Have You Kissed Your Computer Lately"

Components ExpreBB,Inc.
~ 1380 E. Edinger. Santa Ana, Calif. 92705 • 714/558-3972

Terms of Sale: Cash , Checks, Credi t Cards , M.a., C.O.D. Calif. residents add 6% sales tax.

CIRCLE 88 ON FREE INFORMATION CARD



SEND THIS
ORDER FORM

PLEASE
PRINT 'CLEARLY

TOLL FREE

00-782-2701

r eption clarity, uninterrupted modulated
ateur in mind.

BETA .ELECTRONICS, 1700 E. DESERT INN ROA , SUJ1/;;2, LAS VEGAS, NEVADA, 89109 1-8
QTY DESCRIPTION OF ITEM

COST SHIPPING TOTAL
EACH EACH

PC BOARD, PLANS, PARTS & ENCLOSURE $152.99 $4.95

PARTS & ENCLOSURE ONLY $132.99 $4.95
I PC BOARD & PLANS ONLY $30.00 $1.50

GRAND $
NAME TOTAL

"The Deluxe II"
Is The Ultimate In UHF Sine Wave

Converter Technology
PC BOARD & PLANS $2

ADDRESS _ QUANTITY DISCOUNTS AVAILABLE

MO. DAY YR.

CARD NO. EXP. DATE _

CITY/STATE/ZIP ORDER DATE _~:-:--""'='=~~__

DVISA oMST. CARD

--- FOR IMMEDIATE DEUVERY MONEY ORDERS OR CERTIAED CHECKS PREFERRED - PERSONAl CHECKS ALLOW 4 WEEKS FOR DEUVERY ---

CIRCLE 67 ON FREE INFORMATION CARD



.WE WilL BEAT
ANY COMPETITOR~S

, PR ICES!
Call.before you buy

EPROMS STATIC RAMS
1702 1ns 2.95 2101 450ns 1.80
2708 . 450ns 2.98 2102L·2 250nsLP 1.44
2716 450ns 3.25 2111 450ns 2.48
2716-1 350ns 4.69 2114 450ns 1.74
2532 450ns 4.69 2114L-4 450ns LP 1.64
2732 450ns 4.15 2114L-3 300nsLP 1.64
2764 450ns CALL 2114L·2 200nsLP 1.94

DYNAMICRAMS TMS4Q44.4 450ns 3.15
TMS4027 250ns .79 TMS4044-3 300ns 3.45
UP0 411 300ns 2.69 TMS4Q44..2 200ns 3.69
MM5280 300ns 2.69 MK4118 250ns 9.69
MK4108 200ns 1.74 TMM2016 200ns 4.15
MM5298 250ns 1.74 TMM2016 150ns 4.69

4027 250ns 2.00 HM6116-4 200ns CALL
HM6116-3 150ns CALL

4116 200ns CALL HM6116-2 120ns CALL
4116 150ns CALL 28132 300ns 32.95
4164 200ns CALL
4164 150ns CALL LP= LOWPOWER

280
4.0MHz

16K APPLE Z60A-GPU 4.90
8000 Z60A·PIO 4.90

!lO35 4.95 6251 4.39 RAM CARD Z60A-GTC 4.90
:lO39 5.95 8253 6.69 Ca ll for Comp lete L ist
!108OA 3.69 8253-5 7.69 Upgrade your 48K App le II toilO85A 5.69 8255 4.39 M ICROPROCESSOR9086 24.95 ~ 5.19 fu ll64K
ilO86 34.95 6257 7·.69 REAL·TIME CLOCK
B155 7.75 8259 6.65 BARE BOARD 14.00B156 6.75 8272 39.00
B165 29.00 8275 29.00 ASSEMBLED & TESTED 42.50 MSM5832 6.90 CRYSTALS
!l202 2795 8279 8.89 32.768KHz 1.90 6.144 2.69
!l205 3.45 8279-5 9.69 EPROM ERASERS 1000Hz 4.50 6.5536 2.69
a212 1.79 8282 6.49 6500 UPGRADE 1.8432 4.50 8.0 2.69
a214 3.75 8283 6.49 HOLDS 15 EPROMS 1 MHz YOUR 2.0 3.90 10.0 2.69
B216 1.69 8264 5.49 ERASES IN 20 MINUTES 6502 5.25 2.097152 3.90 12.0 2.69
a224 2.19 82116 6.49 6504 6.65 APPLE 2.4576 2.69 14.31818 2.69
8226 1.79 8287 6.49 59.95 6505 7.80 32768 2.69 15.0 2.69
a228 3.34 8288 24.95 6507 9.65 or 3.579545 2.69 16.0 2.69
8237 19.00 8269 39.00 CONNECTORS 6520 . 3.95 TRS-80 4.0 2.69 17.430 2.69
a238 4.39 8741 34.95 6522 4.95 5.0 2.69 18.0 2.69
a243 4.39 8748 14.95 RS232Male 3.00

6532 5.95 5.0688 2.69 18.432 2.69RS232Female 3.50 4116200n58250 10.49 8755 29.95
RS232Female RA4.95 6545 16.95 5.165 2.69 20.0 2.69
RS232Hood 1.20 6551 10.95 8/10.00 5.7143 2.69 22.1164 2.69

6.0 2.69

. ORDER TOLL FREE ·
(800) 538-8800
(800) 848-8008

(CALIFORNIA RESIDENTS)
ALL MERCHANDISE IS 100% GUARANTEED

DISC
CONTROLLERS

74LSOO SERIES 1771 15.95
1791 27.95

74LSOO .23 74LS123 .49 74LS253 .58
1793 29.95
1795 49.95

74LS01 23 74LS124 124 74LS257 .58 1797 49.95
74LS02 23 74LS125 .44 74LS258 .58 6843 32.95
74LS03 .23 74LS126 .44 74LS259 1.19 8272 39.00
74LS04 .23 74LS132 .54 74LS260 .58 UPD765 34.95
74LS05 .23 74LS136 .54 74LS258 .58 1691 17.95
74LS08 .23 74LS137 .89 74LS273 1.48 INTERFACE
74LS10 23 74LS138 .49 74LS275 3.20 8T26 1.6574LS11 .25 74LS139 .49 74LS279 .48 8T28 1.9574LS12 25 74LS145 1.19 74LS280 1.79 8T95 .9574LS13 .39 74LS147 2.39 74LS283 .68 8T96 .9574LS14 .39 74LS148 1.29 74LS290 .74 8T97 .9574LS15 29 74LS151 .39 74LS293 .78 8T98 .9574LS20 .23 74LS153 .39 74LS295 .98 DM8131 2.9074LS21 23 74LS154 1.69 74LS298 .68 DP8304 22574LS22 .23 74LS155 .59 74LS324 1.74 DS8835 1.89 APPLE74LS26 .29 74LS156 .69 74LS352 1.28 DS8836 .9974LS27 .23 74LS157 .44 74LS353 1.28 APPLE74LS28 29 74LS158' .49 74LS363 1.34 ICSOCKETS SUPER COOLING74LS30 .23 74LS180 .68 74LS364 1.89 ST WIW
74LS32 25 74LS161 .64 74LS365 .48 8 PIN .10 .49 FANS PADDLES74LS33 .49 74LS162 .68 74LS366 .48 14 PIN .12 .50
74LS37 29 74LS163 .64 74LS367 .44 16 PIN .15 .57

49.95 .74LS38 29 74LS164 .68 74LS368 .44 18 PIN .20 .65 9.9574LS40 23 74LS165 .79 74LS373 .98 20 PIN .25 .99
74LS42 .43 74LS168 1.69 74LS374 .98 22 PIN .25 1.30 WITH SURG PROTECH
74LS47 .49 74LS168 1.69 74LS377, 124 24 PIN .25 1.40
74LS48 .74 74LS169 1.74 74LS378 1.15 28 PIN .35 1.50 69.9574LS49 .74 74LS170 1.45 74LS379 1.34 40 PIN .40 1.80
74LS51 23 74LS173 .68 74LS365 1.69 ST= Soldertail
74LS54 23 74LS174 .44 74LS386 .44 WIW= Wlrewra
74LS55 28 74LS175 .39 74LS390 1.15
74LS63 1.19 74LS181 1.89 74LS393 1.15 UNEAR74LS73 .34 74LS169 8.79 74LS395 1.15
74LS74 .34 74LS190 .79 74LS399 1.48 LM301 .32 LM741 .29
74LS75 .34 74LS191 .79 74LS424 .37 LM306 .75 LM747 .75 APPLE* II74LS76 .34 74LS192 .64 74LS447 .37 LM309K 1.25 LM748 .49
74LS78 .45 74LS193 .64 74LS490 1.94 LM31 1 .64 LM1310 2.45
74LS63 .59 74LS194 .68 74LS688 1.69 M317T 1.65 MC1330 1.69

COMPATIBLE74LS85 .65 74LS195 .68 74LS669 1.89 LM317K 1.70 MC1350 1.25
74LS86 .35 74LS196 .78 74LS670 1.48 LM318 1.49 MC1356 1.69
74LS90 .35 74LS197 .78 74LS674 9.45 LM323K 3.75 LM1414 1.49 DISK DRIVE74LS91 .79 74LS221 .74 74LS682 2.99 LM324 .59 LM1458 .55
74LS92 .54 74LS24O .89 74LS683 2.99 LM337K 3.90 LM1468 .65
74LS93 .54 74LS251 .89 74LS684 2.99 LM339 .79 LM1469 .65 225.9574LS95 .74 74LS242 .98 74LS685 2.99 LM377 2.25 LM1800 2.45
74LS96 .69 74LS243 .98 74LS688 2.39 LM380 1.25 LM1889 2.45
74LS107 .35 74LS244 .79 74LS689 2.99 LM386 1.00 LM3900 .59 CONTROLLER CARD74LS109 .35 74LS245 1.48 LM555 .38 LM3909 .95
74LS112 .35 74LS247 .74 81LS95 1.48 LM556 .65 LM3914 3.70

79.9574LS113 .35 74LS248 .89 81LS96 1.48 LM565 .95 LM3915 3.70
74LS114 .35 74LS249 .89 81LS97 1.48 LM568 1.45 LM3916 3.70
74LS122 .39 74LS251 .58 81LS98 1.48 LM567 .99 75451 .35

LM723 .49 75452 .35
LM733 .95 75453 .35

CIRCLE 99 ON FREE INFORMATION CARD



Harz P.C. Trimpots. 2500.
5000. 5kO. 100 4/'1
MC3420P '1 .00
SN75150 '1 .00
Transformer ·1 .00

12 V.C.T. 250 MA
7805 2/'1 .00
7812 2/'1 .00
1N5239 20/'1 .00

9 v.ZENER
8 / '1 .00

12V 6 A.H. Re-chargeable
GEL CELL BATTERY

$9.9 5

I. " ITEMSMC,VISA,COOVIAUPS~

. ' . ~ IPlu s Shipplng/H8ndllngl ~

CIRCLE 13 ON FREE INFORMATION CARD

LIMITED QUANTITV!
$32gea. or 2/$6

4 Scales
(1) R.F. Power 0·6
(2) SWR 1-10
(3) Modulation 0- 100%
(4) Signal Strength 1-40

Ext. Shunt 2.3" x 2.3"

Contains: Volume Contro l, (1) LM 386N , (1) NPN
Pre-amp, (4) 4001 Diodes, (2) Coupling Caps
100% Functional! NOT A KIT

M O R E $ 1 .DD S P E C IA L S
1N4001 15 / '1 .00
2N3905 5/'1.00
2SC828 5 / '1 .00
2SC644 6 / '1.00
MINI D.P.DT. Slide 4/'1
D.P.O.T. Rocker Sw
4A. 120 VAC 3/'1 .00
lN41 52 25 / '1 .00

Similarto 1N914
4 Pos DIP switch 3 / '1 .00

LED's

w /Transformer & 4" x 2.3" Heat Sink

$5.50 ea . or 2 /$10 .00

1YzWATT
AMPLIFIER
wiDe Bridge

~~

33/6.3
220/6.3
470/6.3
220/1 0
47135
220/35
15 / 50
2 2/50
47/50
150 / 50
220 / 50
10175
47 /100
1500/100
2.2/ 150
3.3/150
471200

•,.,n ..., $1.12

'" Uti.... ,..,... 1.12,.. W
a... U,
,.00 'M1.1, U1,..

' 00.... ' M
3.1' ,.1>.. ..
1.'" ,-"2.2, ,.",,,, 2.1'

1.'1 ..
1.10 ...
1.18 ..1.1, .II
1.HI ...
1.' 1 .II

Axlolloid Cop,~
l000 mfd·&OVl i o;. ·~ ~,, :::
22OOmfd03!!lV .. .. 1 · 11 1.3h• .

12 01'~ 1.1"..
3JOO mld.~V . •. . 1 · 111 .

12 or~ t.7t .
1 01:N:l:1"'1~~~1l~=
001"" ..20 .15 .oe
.ClO22mI .20 .15 .08
.o1mf .20 .15 .08
041ml .20 .15 oe
.1ml .20 .15 .08
.22m1 30 .21 .22

POPIlLAR
MISCELLANEOUS PARTS

IN-4001 Dkxf.,
15 101' .. . " .... .$1.00

100 for. . . . . . . . . • . 5.00
V.W10K Thumbw","l poll

'· 12 39
13 ·Up .• • .• • • •• • •.29

Torc»dl ' T30-12 . • . . .4G
2O· Up .. .25

TOI'okIl ·T 31·2 ••• . , • • • .38
2O .Up . . . . . . . . . . . .25

~- UHF- VHF - FM
SPLIITER

~'~~.:'~ PM·1030
Low Loss 3.5-4db, Low VSWR

W"ltfPrOOt 1-9 ' 2.49 ••.
Hu ng lo-up '1.89 . a.

POPUlAR IC',
TOPOUAUTY
NO SECONDS

LM-38ON 2 .Ill A\IOIoPower Amp
LM~3 LowVoltageAuOioAft'l9

-""Ni1W
Dtgltal P"-M L.odIed Loop
PtIaM Locked Loop
v__

VIOeoDeteel Ol'
VlOIo llAlTlp.-.-
VlOeoll " mp AGe
Audto ll Amp
R.I'. Modulator
OHI Comp. Op Amp
8II~nc4d~.1«

Pll SIet90 0K0def
VIMo ModlMlot
1JMttJI't'Ot.'AII~IUlATO"

UoHlO5 ! Voft~tM VOlt. Reo-
LM-1808 8 110ft Pc*llft Volt.~
LM-7812 12 Voll Pwltlve \'08.~
l M·1I1 5 lSVoll JIOotlt l¥e Votl . Reg.
!.M-TIla HI Voft PoI It"" VOlt. RfO.
LM·7824 24 VOIlPoeIt,.,. Volt. Reg .

HE...............
lM-"'"MC-1330

MC-' '''
MC-'''''
MC-1J02
MC-1'"
MC-137.4P
ec-tese
MC-l490N
LM·UlOO
LM·1NO

PROJECT ~• •. .
BOXES
Woedgrain

This box I, 11"" W · 4Va"H.
(IVa"0 wit h a removab le
aluminum U·, haped cha"I,
11'OW·3Va"H -(1"0 Inskk.

' 12.50 ...
4or ftH)f'l ' 10.95 ••.

FOI La~r Quan'/ U.s • CALL

Rl dlol i.Nd CIP' -=­
10m ld0 35V .. .. ..1 ·11 $.2SH­

12 or mor. .te ...
1 mld 0 )5V . .... . 1 · 11 .25• •.

12or rnor. .141 .
41Omld.35V .. ... 1-11 ." ...

12 ormor. .49 ...
10f)l)mfd0)5V • ... l · 11 .!l1...

12 or more .It ..
22OOmld .35V • . •. 1 . 111.20 .

12 or mor. 1.00 ..
22QOmtd.&OV •... 1 · 111.M .

1201'-. 1..)9 ..

Whll.
Th. y
La"

~
DELUXE

,," 10 A-a
~<:" SWITCHES

....,fy
• Pu.hbu ft on

or I, war type
Fe<

CATV • MATV - VCR
75 ohm • go db Isolation

While TN ' Lut '6.95 N.

1-IC RadiomPrivate earphone listening to your
~ favorite stations. AM broadcast band

with high selectivity. No alignment
necessary. Battery operated. Comes
complete with parts, PCB, and
instructions.

Order Model 141E Only $12.00each

5 Volt Power Supply

~
Perfect for digital circuits. Provides

'1' 1'1 ' 1.5 amps at 5V under full load. IC
voltage regulator. Ripple less than
0.5%. AC operated. Includes all ne-
cessary parts, PCB, and instructions.

Order Model 135E Only $18.20 each

13.50 ...
5«_'2.25 ...

UHF
TUNERS

Con tlnuoos
Tune Modtl

45MHz Out put

At UNECORDS

. 'C<' 0\" ..• -:;;>.
" G>- - --~~..

18 gauge wlr. \{ . ~ •
8 ft. long cabl.

Pre. trlpped and tinned ends
IOfNSy Installation.

4ge ...
3g e ••.

Handl e, up to
15 watts ... Ohms.

3 01. ce ramic Magnet

' 1.89 .
' 1.49 .

5"
DELUXE
SPEAKER

POPULAR
MICROWAVE

PARTS

MRF-«l l . . . . ••. .$2.75
I - Up 2.11

MRF.o11 3.48
, ·Up ... .... .. 3.12

M80-1 01• • • • . • • • . . • . • . . • .N
CHIP CAps· ,001 mJcl • • • • .50

a· up .30
2Hee03(IonMttr Io4 IU'.ao»I • •• 11.111

5% MICA CAPS 5%
lOp' . .:eN. !58OPf • .e&c . ...
"39f . 3e$ ... 12OOpf .. !h N.

11Opf .3e$ ... 3000pf.1.31 ...
C. H for Q"uuty DItc~

!
Special PurchaSB

MV·21119

l'V~~:~.=ea.
10 ·Up 39 e•.

' 10.95.L
' 8.95.L

Only $14.70 each

t I I
Sanyo Mlt. uml
45 MHz 45 MHz
Output ' 24.95... Output

CaU tor Ouutl' ,. PrieN Ac.eG 12· Up

SCOOt
Zor more

ktu"vn,t m,yd/ffar
Irontlh41t ,JIowrl .

75 OHM CHASSIS
MOUNT CONNECTOR

F-I1 F. mal, connector. ROI(
chassIs mount WIth nut Ind
washer. Mates with ma~ " F"
connaeton.
Wh/,. rM, ,.." 4 for ' 1.00

WIrn, TN , l.u U '13 .95 N.--

SPEAlER CABINET
Popular speaker cabine ts to(
tho.. famous home brew TV
cIrcu it • . Speaker. lneltxted.

.. CIRCLE 27 ON FREE INFORMATION CARD

SURPLUSUHF·VHF
VARACTOR TUNERS

The M tun.. rec' '''' a ll cl\a~
neJs 2-63,plu s midband cab"
channel, and I re perfec t fOf
homa-br'w TV ck'eult, etc.
Output F..-q. 45MHz. Hookup
data InclUded. Name Brl f)(1.

cabinet Dillln , ions:
1" " wid. x VW' high x 5y,"
dMp. Removable 1/8" thick
b&ek cover.

~__ BRAND NEW UHF

75 OHM UNF YAGI ANTEHNAS VARACTORTUNERS

QUALITY
POWER TRANSFORMERS
24V CT, 400 mAo

' 3.69 .1. 10·41'2.75,a.
50 or more '2.25 . L

Warbling Siren

~
Two-tone oscillating siren for auto­

• ~ mobile or other 12V system. Loud,
penetrating sound driven by 2 ICs.
Parts, PCB, and instructions are all
included.

Order Model 124E Only $8.60 each

Order Model 104E

lZl. MC & VISA orders only call TOII;.ee I800-854-7393
CA residents add sales tax' We pay shipping on orders (In CA 714-540-5480)

over $25.00, otherwise add 52.50. Sorry no COD. send $1.00 for Catalog [over 60 Kits]

G k (Refundable with 1st Order)raymar Box 17359· Irvine, CA 92713
SATISFACTION GUARANTEED

Variable Strobe Light

[J Great for parties and photography.
Variable flash rate of long life xenon
tube assures hours of fun. AC operat­
ed. Comes complete with parts, PCB,
and instructions.

·Grayrnark Electronic Kits
Quality Products for 18 Years
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SN 60/40 Rosin Core (RA)
One lb. Reels
16 swg. (.064) $8.50
18 swg. (.048) $8.95
19 swg. (.040) $9.50
21 swg. (.032) $10.50
'12 lb. Reels
22 swg. (.028) $6.95
24 swg. (.022) $8.95

PlusFREE Duoldarlng Wick
With each pouno of solder

FREE Freight On All Orders Over $25
Under $25 add $2.50 per orde r. Minimum order $ 10

• Check. Money Order. Master Charge. Visa

N,Y, Stale residents add appropnate salestax.

To place your order call:
TOLL FREE800-645-4808
In NYS(516) 334-2660 No COD's accepted

C4973 55.95

C4961 $10.00

6116 MEMORY IC
Standard RAM memory
ICfor VIC,

Send forourFREE 1983 Cata­
log of Computer Peripherals,
Sollware, Electronics Kits,
IC's, Componenfs and Unique
Products.

PC BOARD TYPE
TUNGSTEN CARBIDE

ROUTER BITS

C495B $1.79

2732 EPR()M
Blank Hrtachi
450NSEC Eprom

Sharpest. hardest routerblts for rout­
ing PC bo.1rds. ~~ shank. Bits om
appoximately# 42 dia. and~~ cutting
lenglh.

i.

•

DELUXEMEMORY AND ~
SLOT EXPANDER FOR VIC 20' it~W
This is the onlyexpansion device your VIC 20will
ever need! Features a full 16Kof RAM memory
plus2 switchableexpansion slots 10plug in

::~e~a~n~~~w~:~~:~:~lt A"...~~~;t::a:~
onloff switches for each slot.
memory deselect and full
memory address select just to
",me a few of its features. Saves
wea r andlearontheVIC and is the most
convenient, well designed expander made!
SImply plugintotheexpansion portonIfleVICandleave Itttere. Fultyassembled
andtested. comes wtIhcomplete,easytounderstandinstructionsfor use , Don't
bLl'f an 8Kor 16K memory expander cartridgeand then findyou alsoneed an
expansion slot-get the complete functiOnal package now! This is the best I
peripheral made for ttleVIC2O-checkthe extra features,

C4975 $119.95 I

KIT ONLY
$299.00

KIT ONLY
$349.00

, -

$499.00
Send $5.00 for each assembly manual,
refundable wi th order.

Monarchy Engineering, Inc.
380 Swift Avenue, Unit 21
South San Francisco, CA 94080

Visa or Mastercharge acceptable.

5349.00
Model A1033 Integrated Tube Ampllfler

• Latest Japanese Design
• Distortionless Output Transformer using

special wind ing techniques
• Most circuitry on PCB for easy assembly

and humfrae performance
• Output 30W x 2 Ultra Linear

(Switchable to Triode)
15W x 2 Triode Output

(nearclass A performance)
• THD under 0.4%
: Frequen cy Response 30--:'30,000 Hz (-l dB)

Separate Pre-Out and Mam-In KIT ONLY

$499.00

LATEST AUDIO TECHNOLOGY
FROM JAPAN

FUJITECH AUDIO KITS

Model A502 DC Stereo Control center
• Direct DC coupling from Input to Output
• DC servo circuitry
• Cascade FET Input in all stages

Separate Moving Coil RIM amplifier
Distortion below 0.005% (3V)
Max Output 15V
Frequency Response 20Hz-20KHz :+: 0.2 dB
Maximum Phono Input

MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)

Built-in Headpho ne amplifier
Relay Outpu t Muting

Model A501 Power Amp
• Pure Class A 25W + 25W

Switchable to Class AB 100W + lOOW
Switchable to Bridge Class A 100W mono
Switchable to Bridge Class AB 300W mono
Frequency Response 5-200KHz (-ldB)
Signal -to-Noise Ratio 12Od8
Non-magnetic Chassis
" Out-board " comprehensive protection
circuitry
DC circuitry with limited use of NF8
High Effic iency Fluid Convection Cooling
THD under 0.007%

CIRCLE 12 ON FREE INFORMATION CARD



Add S20 lor Padlaging rod~ • Pay &hipping on~

SAVEIII Untested version of the above , otherwise who le & complete. May require some
service $279.00 ea.

PREAMPLIFIERS
HAL PA-I 9-1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unil $8.95.
HAL PA-l .4--3 mhz to 1.4 ghz. 10 to 12 db gain op­
erates on 8 to 18 volts at 10 maoComplete un~ $12.95.

(The above units are ideal for receivers. counters,etc.).......................................
16 LINE TOUCH TONE DECODE KIT WITH P.C.
BOARD AND PARTS $69.95

12 LINE TOUCH TONE DECODER KIT WITH P.C.
BOARD AND PARTS $39.95

16 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPON ENTS $39.95

12 LINE ENCODER KIT, COMP LETE WITH CASE,

PAD ~.~~.~.~~~~;.~~~.~ .~~~.~.;~~~~. ~.;.;~~.;.;.•~~.95

Complete Sets of P.C. Boards Availab le For: Unicorn
Robot Pro ject and Heart-A- Mat ic Project.

MANY, MANY OTHER KITS AVAILABLE
..."~ •...,"I.A.&.ILI kltluIIM.,.,f.,... .......

M,ll·T"ONlX,...,..... T' ~~: 1-:tl J.-.l1 t:l.

ELECTRONIC KITS
FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNE S IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUEN CY RANGE FROM 2000 MHZ TO 2500
MHZ. EASY TO CONSTRUCT AND COMES COM·
PLETE WITH ALL PARTS INCLUDIN G A DIE·CAST
ALUM CASE AN D CO AX FITIINGS, REQUIRE A
VARIABLE POWER SUPLY AND ANTENNA (Antenna
can be a dish !ype or coffee can type depending on the
signal strength in your area.)
2304 MOD 1 (Basic Kit) $19.95

(lns case & fittIngS)

2304 MOD 2 (BasiC/Pre-amp) $29.95
(leSs case& rrttings)

2304 MOD 3 (Hi-Gain Pre-amp) $39.95
(Indudes case & fittIngs)

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COM ES COM PLETE WITH ALL PARTS,
CASE. TRANSFORMER. ANTENNA SWITCH AND

. CONNECTORS (Krt) $24.95
Assemb led $34.95
Slotted Microwa ve Anten na For Above
Downverters $39.95

USE

YOUR

READER

SERVICE

DON'T
FORGET

TESTEOAND
OPERATIONAL!

I/O Selectric $399.00 ea.Type Element S21.00e a.

Diablo Daisy Printer
Pre-owned, TESTED & Operational!
Uses Xerox Metal Wheels orPlastic Wheels
Original OEM Interface (Diablo Interface)
Requires :t 15V @5A & 5VDC @5A
Positional accessto 1/120"Horiz." 1/48 "Vertical"
USED BY XEROX, WANG, & OTHERS

Daisy Printer Heavy Duly Printwheel Motor and 15" Frame
These fabulous daisy printers feature 35-40Cps, 10 & 12 pitch as well as proportional
space . and plotter capabiliti es. Only a power supply and interface are required for full
printer capability. Fully tested and operational. ready to configure for the interface of
your choice. Platen and I/O data included . Just
Forms tractor for the above $ 99.00 $695 00
Spare P.C. Board set (6 P.C. Cards) $279.00 •
Spare Prlntwheel carrier assembly $329.00 Add $15.00

10( Pacl<aging and handling

We OIfer New &Used FlOPPYDRIVES. OISK DRIVES, PRINTERS. &MOREa1 BARGAIN PRICES!!
Write or Call for Our Latest Flyer NOW!I!
'"Ser.ctncMIS • regrslet'e<ttrademat1l;01 IBMCotpol'atJOn

~~=~n~~;~rk~t~~~~':; ~~-=:;
circurtry and take TIL level , 6-bit character ,
plus 4-brt function input signals. Easily driven
by most any micro . Use a typewriter (with add'l
'repeat' circuitry) or as a KSR 1/0 printer or
both . Requires 115.60Hz for typewriter motor,
5 VDC for TIL and 24 VDC for solenoids .
''Table Top" style case. Each "Selectric" 1/0
machine is complete and in operational condi ­
tion. Inc ludes schsmancs. data case. platen
and ribbon .

Parallel, TTL Input 1/0 "Selectric"®
TYPEWRITER / PRINTER

Computer WAREHOUSE 18 G rarute sr Haver tull M .1 S> 01 8 JO

Rrpducts & .~DER6 ;07/372:863'7sh::0~sa

U npherals.,;::.. Sorry No Collect Call s ~'
nlimited Maste,C a,d & VISA AcccptCd •

CARD ,.{1t.
'1rri

__ ' IIlI'ollCAO C~

_U llM

HAL·TRONIX
P.O. Box 1101

Soutl~la. 10114&195
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MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

Boilary Clips & Hold.rs
Cabl. S.ts . Con nec tof. Capacitors

Displays , LED Fu ..s Jacks & Plugs
Knobs LaMp s Potentiomet.rs

RF Co ils R.lays R.sillors
Sw itches Se miconductors Speakers

Test Equipm ent Transforme's Tools
Wire & Cabl.

WE STOCK Wh•• W. Coda'" I

C£WUC CAPACI TOR ASSCIMJIT

C·S 5 ..dlof .ItoW ••••SlZ.tS
C-I O 10 oldl of ....... .. . s.zZ. 1O

·lCOQ ' SOOO piKe.1)' lie IIH4 fOt"
."" IIh:. of ~. h•• (iliA of 100M)

LEOs - dbttrie

rFIRST QUAL ITY OISCMlt liDs
I.IlIFO'lMCOlCll IoIkT[JlSITY
T- l(s* ht . l IoT- 1 114 1j.-.,
-'d ,"-II 'f.llCJW _ OJrflJS(O

u,1I 10- rs- 100- to(lO­
iIltd 1.25$.111.1.1'.. $.1... $.1)..
G,....... .ZS . 1' . 1' .14 .u
,.11"" .21 .leI .11 . 11 . IS

TRANSISTORS
.1CfI, 10- 100- 1000­

)p$,f(II TO-tZ S. ZS S. 17.. S. U.. S. l1••
ZlatnA TO--tl . 30 .1' .15 .13
:xz.zZv. 10-1. . 4S.35 .n .n
lKJ05] fO.5 .,ss.~ .45 .4l
ZIdI04 'JO..tZ .n .17 .u .10
ZlJlOl; TO-ft .25 . 17 . 1Z . 10

DJPSWITCHES
SPST
1· · 10.- -tS-

Csw Sp1" Sl.10 $1.50 $. 95
Asw 16111" 1.80 1.65 1.n
lOsw ZOpt" 2.00 L as 1.45
. '")' _1:1 of d1" ·wfttMJ

CERAMIC DIS C CAPAcrroRS1" 41" uo" .oo,n. ,
s.' MtI' ua.t .010. '
7" IIiIJf' )tOpf . Olhf
lo.f IZJ' .~, . 0UVf
I." l00fJf IOC9f . 000000f
tzJ' l20rf .OQh' .050ltf
U.f lS01lf . OQlh' . 1.,
u.t 1.' .00000,

h'- .oso.,
.ldI lO-l00-"ClOl).~

S.lO S. lO.. S. 01.. S••• S•••

.1uf
. KlI 10- 100- "QOG-"SOOO­
S.lS S. l3M $.10. . S••• S.OISet

CAPACITORS

PCl.. YESTER FILM

l 00V t 101

' -51 .Idl.f ..... . S14."
' . 10 10.KIIo'6Oo'fe .. $ZZ.SO

DIOD ES - oIIkoo
\0- · 100- 100Q..

1. ]064 S. 01•• 1. 0Se. S.OIN
lJ14OO1 .01 .01 .01
1K4001 .14 . 11 .Of
11$41&1 .01 .OS .03:
"lft141

TOGGLE SWITCHEs
MI.IATUU TOCiCL£ SIiITOC -Sup •

t ldl '0 · -100-~1 000.

S'OT u .ee S.IO S.IO S. 1S
OPDT 1.101.00 .to .IS
-1ft)' tho of t Oft 1t swHdlots

CIRCLE 11 ON FREE INFORMAT ION CARD

INTER TIONAL ELECTRDNICS UNUMITED
METAL nLM K£SISTORS

1I[TAl.FIUl Il(SISl'OltS -.sSC/..l'" (1/11l) ,,. IMOC/IUON 11' '')

:~ ~OOCI .Zl ~ f~ .ty;;g ~:; ~:lg ~:: ~:=~
ItK ,oriul 50Q0.. . M .61 1.10 1.10 1.$0

CARBO N nLM RESISTORS
tf, r1M)n f t l. tou t qty ,""" pt-5 pt.-IO ,.·lS pt . 1OO

1Ia. SI rf
~O S.lO S.SQS.IO 51-50 " . 00

1 ot. • 1 MoM 1000.. .IO .SO .IO 1." S 3.1$
t-:" uri.. sooo.. .:o .50 . 70 1. 35 l .ts

CAlIICll "n.M ~SISTORS - n
IQS{1/....1 ,rll:SO {I /l'w ) £-l4"","

tatal Ilty u dl P.- S Ilt ·l 0 llt -Z1 pl.-SOIlt. l00 ,., · 1000
1-ttI S. 10 S.2S s.n S1.ClOS1.~s.z .ClO
1000- . 10 . n .45 1.00 \'45 1.10 m.so
sooo- .10 . Z5 .•45 .ss 1.40 1.70 'I.SG

' AM IIT IY CMt:CK ICIHC!'fIU UPS / GOO- USS OII IJSIAl« OIIlY-
If" 'It['A ID ADO st.as SIll· COO (M om; CAlO Sill AS~OD $1.ZSffIJC ­
0UTS 10( eOMT. US o\lKISl ' lUS 51:Of VAlU(· ~ 1.IJIUl QltD£_S10­
S0l0Cl.5 GOff • AnhCI COItPAIl IU II(T )Q f'OI s.e.. Mtl QMlEI UO

lEU Inc.
435 FIl'It St .• Solvang. CA 93463

.KlI 10- 1(1)- 1000-
.001",f S.20 S. lo. . S.01ta .S•• •
. CI01Stlf. 2O . \0 . 07 . 01
. llOUuf .2lI .10 .07 .01
.OOu., .20 .10 . 01 .01
. 0041"" .20 .10 . 07 .06
.000000f .20 . 10 . 01 .01
.01..' .10 .10 ,01 .06
.01Suf .20 . 10 .01 .06
.000f .m .1 0 .01 . Q1
.0U.f .20 .1 0 .01 .01
. 04711f .:0.11 .10 . 01
. 000000f .ZS .te .11 .10
.111f . )0 . 11 . 13 . 11
. 1511f . 35 .ZZ . 14 .u
.U ..f .4O .n . ZO . 17
. Ur.tf .45 .21 .:1 .n
.&1t1' .10 . )$ . )0 .21

"ClYfSTtI WACITCllt ASsomDT

ELECTllONIC i'lli;.
BUZZER d:"
_tnh t ",.. • solt d stItt

6 Vol t (oper l te s '!'OIl 4'1 - 9Y)
.Ich 10· 10().. soc-
Sl.JS $1.1011 S1.00.. S. 9S.1

• Ph. ... o nd M. d
Ofd on W.le o JIII .

• O.... r 10 ,000
Diff.r.,,'
1' 0 _ 1 in Stoc k

• Sa l.s a nd Ord .r o.sir.
Ope" frO lll 6 .0 0 0 .....('51')

• TEaM S: C.OD., Viul.
Mcule rCho, .,

lOp.", A CCO \l", I , AvoilGbl.)[6]•••
ELECTRONICS

M2369
• f,-4.5GHz
• NF 1.5dB @lGHz
• MAG 14 dB @lGHz
• Vceo25V
• Replaces NE021-37, MFR-901
42¢ ea. In lots of 1,000 (larger quan­
tity pricing Isavailable)

1SS98 MIXER OIODE

• Glass Package (type 00-35)
• VF = 0.34 V Max @ 1mA
• Replaces MBD-101
15¢ ea. In lots of 1,000 (larger quan­
tity pricing Isavailable)

Just call Jeff or Undo TOLL
FREE at 1·800·543·4330 or
1·800·762·4315 (In Ohio).

MICROWAVE
TRANSISTORS
42¢ea.

CIRCLE 35 ON FREE INFORMATION CARD
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r~rns~1J the first name in Counters!

Power:

The CT-90 is the most versati le, feature packed counter availabl e for less
than S3OO.OO! Advanced design features include; three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the inputsignalisremoved! Also, a 10mHzTCXO time
base is used whidh enab les easy zero beat calibration checks against WWV.
Optiona lly; an internal nicad battery pack,extemal time base input and Micro­
power high stability crystal oven time base are availab le. The CT-9O,
performance you can count on!

9 DIGITS 600 MHz $129 95
SPECIFICATIONS: WIRED
Range: 20 Hz to 600 MHz
Sensitivity: Less than 10 MV to 150 MHz

Less than 50 MV to 500 MHz
Resolutlorr 0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

D isplay: 9 digits 0.4" LED
Time base: Standard-IO.000 rnHz, 1.0 ppm 20-40'C.

Optiona l Micro-powe r overHl.l ppm 20-40' C
8-15 VAC @ 250 ma

w.s;u,
CT·90 wtrtld, I )'UflUITant} SU9.'U
CT·90K't.90dJ;YPArU.....,·
r &lll. )' 10995
AC· I AC adapkr ) ,9$
BP·l Nlcad pack . AC
Ad_pUr/Charter 12.95
OV. 1. ~hcl'Opowc r Oun
lime bait 49,95
Exurtl alu_ kt. inpul 14.95

7 DIGITS 525 MHz
SPECIFICATIONS:

84.95
3.95

12.95

S99.95
~
CT-70 wired, I year warranty
CT-70 Kit, 90 day parts war­
ranty
AC-I AC adap ter
BP-I Nicad pack + AC
adapte r/charger

The CT-70 breaks the price barrier on lab quality frequency counters,
Deluxe features such as;three frequency ranges - each withpre-amplification,
dual selectab le gate times, and gate activ ity ind ication make measurements a
snap. The wide frequency range enables you to accurate ly measure signals

from audiothru UHF with 1.0 ppm accuracy - that's.OOOI%! The CT-70 is
the answer to all your measurement needs, in the field, lab or harn shack.

20 Hz to 525 MHz
Less than 50 MV to 150 MHz
Less than 150 MV to 500 MHz
1.0 Hz (5 MH z range)
10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TCX O 20-4O'C
12 VAC @ 250 ma

Resol ution:

Display:
Time base:
Power:

Range:
Sens itivity.

$79 95
WIRED7 DIGITS 500 MHz

Display:
Time base:
Power:

S PEC IF ICATIONS:
Range: I MHz to 500 MHz
Sensitivity: Less than 25 MV
Resolution; 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40 ' C
5 VDC @ 200 ma

Here's a handy, general purpose counte r that provides most counter
functions at an unbelievab le price. The MINI-loo doesn't have the full

frequency range or input impedance qualities found in higher price units, but
for bas ic RF signal measurements, it can' t be beat! Accurate measurements
can be made from I MHz all the way up to 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired Add the nicad pack option and the MINI -I 00 makes an ideal addition
to your tool box for " in-the-field" frequency checks and repairs,

~
MINH 00 wired, I year
warranty S79.95
AC~Z Ac adapte r for MINI-
100 3.95
BP-Z Nicad pack and AC
adapter/charger 12.95

DIGITAL MULTIMETER $99 ~IRED

29.95

S159.95

119.95
14.95

10 Megohms, DC'AC volts
0.1% basic DC volts
4 'C cells .

PRI CESj
CT-50 wired, I year warranty
CT-50 Ki~ 90 day parts
warranty
RA-l , receiver adapter kit
RA-l wiredandpre-program­
med (send copy of receiver
schematic)

SPECIFICATIONS:
DC' AC volts: iooev to I KV, 5 ranges
DC'AC
current 0. 1uA to 2.0 Amps, 5 ranges
Resistance: 0.1 ohms to 20 Megohms, 6 ranges
Input
impedance:
Accuracy:
Power.

$159~IRED

The DM~700 offers professional qu ality performance at a hobbyist price.
Features includ e; 26 different ranges and 5 functions , all arran ged in a
convenient, easy to use form at. Measurements arc displayed on a large 3~

dicit I ~ inch LED readout with auto matic decimal placement, automatic
polar ity, overrange indication and over lced protection up to 1250 volts on all
ranges. making it virtu ally goof-proof The DM~700 loo ks great, a handsom e,
jet black, rugged ASS case with conveni ent retra ctab le tilt bail makes it an
ideal add ition to any shop.19.95

2.95

79.95
3.95

S99.95

Display:
Time base:
Power.

SPECIFICATIONS: .
Range: 20 Hz to 600 MHz The CT-50 isa versati le labbench counter that will measure up t0600 MHz
Sensitivity: Less than 25 mv to !50 MHz with 8 digit precision, And, one of its best features is the Receive F requency

Less than 150 mv tcl600 MHz Adapte r, which turns the CT-50 into a digital readout for any receiver. The

1
10·00HHz (60(600MHMzHrange) ) adapter is easily programmed for any receiver and a simple connection to the

. z zrange . VFO ' ll that i . df Addi th . d .8 digits 0.4" LED receiver's 1$ a at IS require lor use. ng e receiver a apter m no
2.0 ppm 20-4O'C way limits the operation of the CT-50, the adapter can be conveniently
110 VAC or 12 VDC switched on or 01I: The CT-50, a counter that can work double-duty!

8 DIGITS 600 MHz

~
DM-7oo wired, I yearwarranty
OM-700 Ki~ 90 day parts
warranty
AC-I, AC adaptor
BP-3, Nicad pack +AC
adapter/ charger
MP-I, Probe kit

CIRCLE 79 ON FREE INFORMATION CARD

1r~ rlll£' (1 1J [11(1[- ' 1mins ." 'I [ W -:=- A~ ~\t~ So, ,, lo,,,on . uo,o n,• • d . .. om ,no 10' 10 day, "no' pl.ol.d
, . ~. [ . [ . [ . • ~ • L. '" • • II:.::t:I ~~ r. turn U\ oll gl no l form fa t r. fund Add S~ for ,h Ip p Ing •

~ PII ONI; O RDF RS ,n\uro nctofoomoa rmu", of S1Q O" er,.a,cr dd I S~ COO odd
2575 BAIRD RD.• PEN FI ELD, NY 14526 CA LL 716-5116-3950 S7 O,d." und. , S I 0 . od d S 1 SO Ny , . " d.n", odd 7"" '0'

AUDIO SCALER

For high reso lution audio measurements, multiplies
UP in frequency.

• Great for PL tones
• Mu ltiplies by 10 or 100
• 0 .0 I Hz resolution!

S29 95 Kit S39 95 Wired

ACCESSORIES
Telescopic whip antenna - BNC plug S 7.95
High impedance probe, light loading . . . .. . . . . . . . .. . . . . . . . . . 15.95
Low pass probe, for audio measurements. . . . . . .. . . . . . . . . . .. 15.95
Direct probe, general purpose usage . . . . . .. . .. . . .. . .. . . .. . . . 12.95
Tilt bail for cr 70, 90, MINI·loo .. .. . .. . .. .. .. .. .. .. .... 3.95
Color burst calibration unit, calibrates counter

against color TV signal . . . . . .. . .. .. .. . .. . . . . ... . . . . . .. . . ... 14.95

COUNTER PREAMP

For measurin g extremely weak signals from 10 to I ,CXXJ
MHz. Small su e, powered by plug transformer-included.

• Flat 25 db gain
• BNC Connectors
• Great for sniffing RF with pick-up loop

S34 95 Kit S44 95 Wired
c....
Cz
m
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WHINOIDIIINGIf 'HOHI. CAUl I 1003465144 1M• • • • .• H• • ~.U Zi t 611 U 741 I y _1 , .114 y. .. ..4. , t. DIGlln. H" I1••, J2 S•• ,• • n .. t I ,n, f . lII . MH U I 01 5 25 .0 0 .549 .99 ••• Ad d 50 .'0 5 25 000 '49 9 .9 9 .. . Lon U ""
You 1'lO, po, by d 'lltcL mctlf t ordfor MoUH Charg,. VISAOf (00 DIG'·KEY GUARANTEE: All, par" Of po4w<" "",hQ,ed from Of9. ~ " I ho l po., lot. 6t 't<" " ..,lIbfo S '0.00.599.99 . . . Add ' 0 .255 $00.00 $ 9 9 9 .9 9 . • • Lvs , 20".
, ,0*1'<101 " lunded. 1 " Iurned .. ,1M 90 ltg, , !rom 'fU pi ... 11'1 0 lOP, 01 , our .n.Gol, "'01;." WlJ",l lO (~ ....l1houl not.... 5 100.0 0 & Up . •• • • • • No Charg e 101000 .00 & Up •• •• l o, , 2 ' · .
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.02ea
.015ea.
010ea.

nics Corp.

RESISTORS - 1/4 Wall 5'10 Carbon Film ­
Standard Value..10 Ohm to 33 Meg Ohm
Same Value 1..100
Same Value 100 .. 1000
Same Value ..1000 .. u

LINEAR IC'S -
MC1590G $6.85 MC 1733CP 5 .95
MC1330A 1P $1 .65 MC 4558CPl 5 .85
MC1349P 5140 NE564 5250
MC 1350P 5120 NE 565 51.30
MC 1358P 5170 LM301AN 5 .34
MC 1374P 5240 LM307N 5 .45
MC 1458CPl 5 .70 LM380N 5 .89
MC1496P 51.00 LM1889 52.45

t
P. O. BOK 33205

•

- . .-. ' PhoenlK. ArIZona 85067
(602) 274-2885
Special Quanlily Pricin9. Min . Credit

Card Order S15.00. No Min. on COO or Prepaid .
Prepaid Order s Add S2.50 Ship.. Ins.. Handling

LOW PROFILE SOLOER TYPE IC SOCKETS -
8 pin to 40pin tc perpin (20 pin = 2OC1

MICROWAVE
TV SYSTEM

DYNAMIC RAMS -
41 1616K 200NS 8 for 511.95

POPULAR MICROWAVE OEVICES -
MRF 901 5215 NEC 02135 highgain/
2N6603 (replaces low noise 5350

MRF 9021 59.75 Chip Caps 001
MRF911 52.15 (05' .11) 4/51.00
MSO 101 5 .45 Thermistor

lK Ohm @ 25°C 5 .74

MISCELLANEOUS -
MV2109 . 582 Polarized Line Cord
MV2209 5 .40 5Foot 5 .42
IN4001.4004. 75.. 300 Ohm Matching

4007 10for 5 .99 Transformer S .50
Gardiner Solder60/40 Rosin Core

.032dia. 1Lb. S ools 5810

The latest advance
in microwave

technology with a
SNOW-FREE

PICTURE.

Introductory
SPECIAL

$124~~
Slipping

THIS UNIT COMES COMPLETE WITH:
• 20" Fiberglass Parabolic Dish
• Pre-Assembled Probe with

Down Converter
• Power Supply and Coax Switch
• 60' of RG-59/U Coax with Connector
• Transformer for 75 to 300 Ohms
• All Mounting Hardware for Fast

and Easy Installation

..till.
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Variablefrom 1.9to 2.5 GHz

-­VISA ,-

continued from page 110

STATE OF SOUD STATE

asynchronous or synchronous operation,
respectively).

Pin 5 is the tie-point for R, and Cx ,

which control the frequency or repetition
rate of the sawtooth. The average
discharge-time is 4 p.s for a 0.1 p.F timing
capacitor. The sawtooth repetition rate is
determined from the formula 1.44/
(R,Cx) , where C, is in p.F and R, is in
megohms.

Pin 6 is the ground terminal for the
device.

Pin 7 is the output of the driver ampli­
fier. It will directly drive the grid of a
vacuum-fluorescent display . In addition,
it can source 50 rnA at a minimum voltage
of Vee - 4 volts. and can sink 20 rnA
with a maximum of 0.4 volt. In­
candescent lamps and 7-segment numeric
displays require additional interfacing
components.

Pin 8 is the input terminal for supply
voltage Vee, which can range from 4.5 to
24 volts DC. Supply current is around 12
rnA and is relatively constant over the
operating-voltage range when in total
darkness. Supply current increases with
light int~nsity .

Ambient-light controller
Figure 3 is a circuit you can use to keep

the ambient indoor light level constant.
For example, it can be used when you
must increase the artificial indoor lighting
level to compensate for a decrease in in­
coming natural light. The brightness of an
incandescent light source is controlled by
varying its duty cycle through a power
triac. The triac, in turn is controlled by the
OPL 3010 optoelectronic triac-driver.
When that is done, the OPL 100 con­
troller must be synchronized with the AC
power line to ensure proper triggering of
the power triac. That is accomplished by
developing a sync pulse from the secon­
dary winding of a small 6-l2-volt trans ­
former and a IN4001 diode in the circuit
between pin 4 and Vee.

The lOOK pot sets the ambient light
level by establishing a constant current
through transistor QI . The photodiode
sensor in the OPL 100 then sets the output
duty-cycle to a point that produces
enough light to generate an amplified
light-current (lp) at pin I that is equal to
the current through QI. As the incoming
light fades, the output duty cycle is
altered to increase the "on" time of the
indoor incandescent lighting to keep the
ambient light level constant.

This item was prepared from material
supplied by TRW Optron. If you'd like
additional information on the OPL 100
Automatic Brightness Controller, write
to TRW Optron, 1201 Tappan Circle,
Carrollton, TX 75006 and ask for Product
Bulletin 2091 and Application Bulletin
liS. R·E

Circuit Breaker
any model (Add-CB)..• Add 10.00
Remote Switch
any model (Add-RS)... Add 18.00

Toll Free Order Desk 1-800-225-4876
MaslerCard. VISA. American Express

ffifUOJ Electronic Specialists, Inc.
171 S. Main St .•Box 389. Natick, MA 01760

disk drive woes,
printer interaction.
memory loss and damage due to lightning
or AC power line disturbances,

OUR ISOLATORS
FOR YOUR

PROTECTION

Prevents:

ETCO ELECTRONICS (I
DEPT. 591 • I

IMailing List Control Center
Box 840 ••
Champlain, N.Y. 12919 I

I I Enclose (cash OK);
Please rush postpaid

D 51 for 1 year subscription to the I
I

world famous ETCO catalog.

D 53 Canadian & Foreign 1 year
subscription to the ETCO catalog. I

D 304 page handbook "BUILD YOUR

I OWN EARTH STATION". (TA025) 510.00D 360 pages MASTER HANDBOOK OF
TELEPHONES. (TA001) 511.001ID FREE· sample copy of the bargainI::;::::'" 'TeO "".. (USAo",,, I

City _

Stale Zip I____ Iiiiiiiiii.I

CIRCLE 50 ON FREE INFORMATION CARD

Commercial Grade Isolator
150-13 Isolated Sockets... $76.95

Industrial Grade Isolator
150·3 3 Double

Isolated Sockets.... 115.95

Laboratory Grade Isolator
150·174 Quad

Isolated Sockets... 200.95
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4069 12 .95
4093 .99
4094 2.95
4096 2.29
4099 2.25
14406 12.95
14409 12.95
14410 12.95
14412 12.95
1441 5 8.95
14418 4.95
450 1 .39
4502 1.65
4503 .69
4505 8.95
4506 .75
4507 .95
4.5Ce 3.75
4510 1.19
451 1 1.19
4512 1.39
45 16 2.75
45 16 1.45
4518 1.39
4520 1.25
4555 4.95
4566 .99
4566 2.25
6OC95 1.50
OOC97 1.25

74161 $ .88
74162 .89
74 163 .87
74164 .87
74166 .87
74166 1.20
74187 Las
74170 1.69
74172 4.75
74173 .79
74174 .89
7417 5 85
74176 .75
74177 .75
7417 9 1.34
74180 .75
74181 1.75
74182 .75
74184 2.25
74185 2.25
74186 9.95
74188 3 00
74190 1.15
74191 1.15
7419 2 85
74193 .85
74194 .85
74195 .68
74196 .65
74197 .85
74198 1.39
74199 1.39
74221 1.19
74251 .95
74273 1.05
74276 1.89
74279 .75
74283 1.40
74284 3.90
74285 3.00
74290 1.25
74298 .95
74365 .68
74366 .68
74367 .68
74368 .68

.74300 1.45
74393 1.90
74490 1.90

4037 51.95
4040 1.29
404 1 1.25
4042 .85
4043 .85
4Q44 S.
4046 1.75
4047 1.25
4048 .99
4049 .45
4050 .69
4051 1.10
4052 1.10
4053 1.10
4055 3 95
4056 2.95
4059 9.25
4060 1.39
4066 .75
4069 .as
4070 .49
4071 .35
40n .35
4073 .35
4075 .35
4076 1.29
40n .35
4076 .35
406 1 .35
4062 .35
4085 1.95

BII
7475 5 .38
7476 .34
7479 4.60
704ElO .49
7482 .9 5
7463 .55
7485 .65
7486 .35
7489 1.75
7490 .39
749 1 .57
7492 .45
7493 .45
7494 .69
7495 .85
7496 .69
749 7 2.90
74100 2.00
74107 .32
74109 .37
74116 1.95
74121 .29
74122 .39
74123 .59
74125 .39
74126 .44­
74128 .59
74132 eo
74136 .75
74 139 .95
74141 .79
74 142 2.95
74143 2.95
741« 2.95
74145 .62
74147 1.95
74148 1.20
74150 1.00
74151 .67
7415 2 .67
74153 .67
74154 1.19
74155 .78
74156 .78
74157 .00
74158 1.65
7415 9 2.049
74 1eo .88

Tl:IIIMS : MO. ca lh6et',C'*=k. Bank W.... .~I

cnectr.I dow 2...,..g lor pt'OCftSll"lg Include Othoen
L~~ Cfedll: <:at'd "' V... "MEX.C BIldd3'rl
MMce etwve-Add~Mlppo I"oQ & I'Iandl ong Of'52.so.
Whil:::hewfill gr_ ter. AckI 10"lt'Of foreognorders Of"
US~I PQI;l k'du6e Tetepnone l'MJmbef. NO COOL
PncM 1Ub+lt<:t toChAnoe without notiCe. Someilem,
~topnor""W."Mf\'e tMnghttO""blf!tl,ll'
"'*'Ufactl»'. r. Ret,"price. !'Ny vary

11 .90
.49
.99
.99
.89

1.50
.95
.ss

3 .10
1.75

.99
2.50
2.95
2.19
1.99
3 .49
2.99
2.75
1.29
1.29
1.49
3 .19
3.19
4.95
1.49
1.29
1.89
1.89
1.56

.80
2.99
3.49
1.99
1.30
1.19
2.49
1.19
1.95

.59
1.49
3.95
3.95
3.39

.59
1.19

.98
3.75
3.95
3.75
2.95
1.10
3 .70
4 .95
' .40
1.25
1.50
.59
.35
.49
.49
.49
.89
.89
.89
.89

4.20
1.65

$1.39
1.49
1.65
1.69

59 .95
3.95
3.95
5.99
1.99
1.99
4.95

2/ 16.95

74$244 $2.99
74$251 1.35
748253 1.35
74$257 1.29
748256 1.29
74S260 .75
74S280 2.79
745287 2.99
748268 2.56
74$373 3.10
74$374 3.10
745387 2.75
74$471 7.95
74$4 72 7.95
745473 7.95
74$474 9.95
74$475 9.95
745570 5.75
74$571 5.75
7455n 6.95
745573 8.95
74S940 2.90
74$941 2.90

6Q27CRT
290 1
8039
MM5320
9131 RAM
EMM4402
1041 5
S700A/O

~
~
7 Posit ion8_
9Po~tIon

10Po~tlon

12 .95
.75

1.40
8.9'
2.98
2.98

6/29.95
8114.50

1mB
15.95 l.M1414N

1.49 l.Ml458CNIN
1.49 MCl488N
2.95 MCl489N

.99 LM1496N

.35 LM1!566N
1.98 l.Ml82ON
1.89 LM18&)N
3.25 l.Ml 889N

.29 lM2111N

.96 l.M29OON
1.49 U.t290 1N
1.25 LM2917N

.89 CA3013T
1.75 CA3018T
1.70 CA3021T
1.49 CA3023 T
1.25 CA3035T
1.35 CA303QT
1.39 CA3046N
1.25 L.M3053N
4.95 CA.X)5QN

.95 CA3OeON
5.95 CA3062N
6.95 LM3OllON
.95 CA3080T

1.76 CA3081N
1.25 CA3062N
1.25 CA3063N
1.95 CA3066N
1.20 CA3089N
5.60 CA3096N
.96 CA3097N

1.49 CA3130T
1.95 CA3140T
3.75 CA3148N
2.75 CA31eoT
1.25 CA3190N
1,79 CA34 10N
1.95 MC3423N
1.25 MC3480N
1.40 $G3524N
1.95 CA3eOON
3.75 LM3000N

.39 l.M3905N

.98 LM3909N
19.95 lM3914N
1.25 l.M3915N
1.75 u.t3918N
1.50 RC4131N
2.75 RC4136N
1.99 RC4151N
.29 flC4 194TK
.75 RC4195TK
.39 ULN200 1

1.95 Ul.N2003
.65 SN75450N
.96 SN75451 N

1.15 SN76452N
.33 SN75453N
.19 SN75464N
.75 5N7S491N
.39 SN75492N

2.95 SN75493N
1.90 SN754ll4N
1.95 Tl.494C N
1.95 Tl.496CP
1.75..
745124 3.00
748133 .54
74$ 134 .66
74$1 35 1.15
74$136 U19
745 138 · 1.29
74$139 1.29
745 140 .73
745 151 1.29
745 153 1.29
745 157 1.29
745158 1.29
74$ 160 2.79
74$ 174 1.49
745175 1.49
748168 2.89
748 194 1.89
745195 1.89
704$196 1.89
7452 40 2.75
7482 41 2.75
7452 42 2.99
748243 2.99

$ .99
1.19
1.29
1.35

MUFFIN~ FAN
The dapendable, low
cost largest selling fan
for commercial coo ling
applications.
.,00000 free air delivery
• 4 .68" sq . x 1.50" deep.

Weight · 17 oz.

SPECIAL PURCHASE

...~ $9.50...

DIP
SWITCHES

2 Pos ihon
4 PosIUon
5 PosIUon
6 Position

76H06K
78Io«l6
78MG.
LJ,l1Q6AH
LM300H
LM3Q1CN
LM304H
LM30eH
LM30eH
LM307CN
LM30IlCN
l.M3OOK
lM310CN
LM3110/CN
l.M312H
LM317T
LM318CN
LM319N/H
LM32QK·XX·
LM32OT-XX'
LM32OH-XX·
LM323K
LM324N
LM337K
LM336K
lM33llN
LM34OK-XX'
lM34OT-XX'
L.M34OH-XX·
LM344H
LM348N
LM350K
LM356CN
l.M3OON
LM372N
LM376N
LM377N
lM380CNlN
LM381N
lM383T
l.M386N
LM387N
L.M39ON
NE531VfT
NE566V
NE566N
NC5817
NE5e6N/H
NE5e6HIV
NE567V1H
NE592N
l.M702H
LM709N/H
l.M71ON/H
lM7 11N/H
l.M715N
l.M723N/H
LM733NIH
LM739N
l.M741CN/H
L.M741CN-14
LM747N/H
l.M748NIH
l.M76OCN
LM1310N
MCl330
MCl350
" Cl 358

8060A CPU
2102 RAM
4060 RAM
2732
UP04 10
UPQ0411
2ros EPROf,I
2114

74S00 1 .39
74S02 .43
74S03 .45
74S04 .52
74505 52
74506 .49
74SOQ .49
748 1Q .42
745 11 .42
74S H5 ,42
74S20 .42
74822 .42
7453) .42
74832 .49
74$38 1.19
74S40 .49
74$5 1 .42
74$64 48
74S65 .48
74$74 .69
74868 .n
748 112 .72
745113 .n
74$11 4 .72

7400 I .l g
7401 .22
7402 .22
7403 .22
7404 .22
7405 .23
7406 .35
7407 .35
7406 26
7409 23
7410 .22
7411 .29
7412 29
7413 .39
7414 59
7416 .29
74 17 .29
7420 .22
742 1 .35
7422 .29
7423 .29
7425 .29
74 26 .29
7427 .25
7429 .045
7430 .23
7432 .29
7437 .25
7438 .29
7439 .29
7440 .19
744 1 .79
7442 .57
7443 .95
7444 .95
7445 .79
7446 .79
7447 .65
7448 .79
7450 .19
745 1 .19
7453 .19
7454 .19
7459 .25
7400 .23
7470 .29
7472 .29
7473 .34
7474 .34

II!EI
74lSOO1 .26 74LS1131 .43 74LS245 12.20
74LS01 .26 74LS114 .43 74L$247 1.10
74lS02 .26 74LS122 .56 74LS248 1.10
74LS03 .28 741S 123 1.19 74L8249 1.19
74LS04 .35 74l.S124 1.35 74l$251 1.40
74lS05 .28 74LS125 .89 74lS253 1.40
74lSOll .28 74LS126 .52 74LS257 .85
74lSOO .35 74LS132 .79 74lS256 .96
7.cLS10 .28 7.cLS136 .49 74LS2!JQ 2.95
74LS11 .39 74LS138 .85 74lS2fr) .65
74lS1 2 .33 74lS139 .85 74lS261 2.49
74lS13 .47 74l$145 1.25 74LS266 .59
74lS14 .95 74lS148 1.49 74lS273 1.75
74lS15 .33 74LS151 .79 74lS275 4.040
74lS2O .26 741S153 .79 74lS279 .59
74LS21 .33 74LS154 1.70 74l$263 .99
74l$22 .33 74LS156 1.19 74L$290 .99
74lS26 .33 74LS156 .99 74l.S2ll3 .99
74LS27 .33 74LS157 .85 74lS295 1.10
74lS28 .33 74LS158 .75 74lS296 1.19
74lS3O .26 74LS100 1.(Xi 74lS324 1.75
74LS32 .33 74l$1 61 1.15 74lS347 1.95
704lS33 .66 74lS1 62 1.re 74lS348 1.95
74LS37 .45 74LS163 1.05 74l.S352 1.19
74LS38 .39 74lS1 84 1.19 74lS353 1.19
74lS4O .26 74151 85 .89 741S363 1,49
74lS42 .79 74lS1 66 2.48 74lS365 .89
74l$47 .79 74LS168 1.16 74L$366 .00
74lS48 .95 74l.$100 1.15 74lS367 .89
74LS51 .26 74lS170 1.99 74lS368 .89
74lS54 .29 74LS173 .89 74LS373 1.89
74LS55 .29 74LS174 .89 74l$374 1.89
74LS73 .45 74LS175 .89 74lS375 .lJ:I
74LS74 .42 74LS181 2.20 74lS3n 1.95
74LS75 .59 74lS190 1.15 74lS385 1.95
74lS76 .45 74lS191 1.15 74lS386 .85
74l$78 .45 74lS192 .96 74l$39O 1.95
74l.S83A .79 74l$193 .98 74lS3Q3 1.95
74l$85 1.19 74lS194 1.15 74LS39!5 1.70
74lS86 .45 741S195 .95 741S399 2.35
74L$90 .57 74LS196 .89 74l$424 2.95
74lS92 .75 74LS197 .89 74lS668 1.75
74L893 .75 74lS221 1.15 74L$670 2.29

t--------------i ~:t= : ~~~ u: g~t= ~::
74LS107 .45 74L$2043 1.69 81l.SQ7 1.00
74LS100 45 74L$244 1.49 81lS98 1.00
74LS112 43 IOLUI EPlICI.;

Em TO~EE

$6.95
3.95
6.95
2.95
8.95
4.95
6.95
.95

.14

.18

.20

.27

.30

.24

.38

.43

.56

.49

.56

.67

.70

.61

.99
1.23
1.14
1.38
1.89

50-100

50-100

I'

2708 (45OnS) $5.75
2706(6OOnS) ' .25
l702A 5.75
MM52OJ,I,Q 14.50
MM52Q.tO ; .95

.15

.19

.2 1

.26

.32

.27

.3 7

.44

.59

.54

.63

.73

.n

.90
1.06
1.35
1.26
1.53
2.09

25-49

6671A
SIG265 2
82 53
2758 EPROM
1802
ZJJOACPU
6522
6502 CPU

MCOI 1915
MCl00 lIS
aoJI FunctJonGenlnteor 4 50
MC4024VCO 215
lMS6I vee 115
XR22OIf\rlcUltlGlMfllDr 5 2S
T1Ue02I (SV.1~ US
"Y5101:ll5V. 1~ U S
"YS1 0'4N1112 lS-h'~ US
"Y51 0 1 5N1m (S~ U S
....1402 - 715
1U1401 115
nsoUS RT 115
187' BAstrol 2415
Me'4411 t1.15
4702 tUS
WDt", U5
COYSOtl lUS
IN$I2SO 1515
AYS-2371 13.15
A\'$-)IOO li.7S
.....S74(),AAC 115

"".95
12.G5

7.95
17.~

3.00

.16

.20

.22

.29

.34

.29

.38

.4'
60

1-24

1-24

$7.95
3/ 1.99
2/1.99
2/ 1.99

6.95
2.95

311.99
3.95

~
LOW PRORLE

SOCKETS [TIN)

3L REWRAP
SOCKETS (GOLD)

SUPER IC CLOSEOUT SPECIALS

8 pin VNI .55
10 pOn WW (TIn) .65
14 pin VNI .75
16 .pin 'WW .80
18 pin WW .95
20 pin '1M' 1.15
22 pin WW 1.45
2"" pin WW 1.35 •
28pin WW 1.60
40 pin WN 2.20

Bpin LP
14 pin LP
16 pin LP
18 pin LP
20 pin LP
22 pin LP
24 pin LP
28 pin LP
40 pin LP

14411
7.cLS668
74L$3 77
74LS241
8259
6561 RAM
LM733CN
l.M323K

27&4(8Kx8) TS
2732 (<<x8) T5
271B12518;5V

(2KxS) TS
TMS2718, 5V. 12V
2758. 5V, (45OnS)

251:HlOl (S~ lIIlPer su o
2513-(105(5Y!UwIi" lOiS
2513-ADM3~'" lOWIf IUS
MCW66110ASCII ShIIttd12IS
MCMM7.0WlltlSytI'OoI13tS
MCMM150~Concrol1345

lnHlll ~&~ 24 "
1 1l1 0u11~ 2US
1 1'11~l Du11fll:i(lpy 3315
1 7t1-en c-...f~ 4415
11t1 00,DSf lcllll:lY 4415
1711DD, OSf kJw)o 54.'5
1691D1la$C:llralOr IIll S
210Clo etdltMrl lct tass
11OO1blt8!Nry 13.50
110t 10 lllt8Nfy 2200
.703 ,blt TS 1350
MOO\loItIoFrlqCcnl 1.25
17503'" D9l SCD 1315
14Ollll' bll 3.115
1401l1'lIIt 515
DAC01 DtoA 515

8166$9.95
8 156 9.95
8202 29.95
8205 2.89
8212 2.75
8214 4.95
8216 2.75
8224 2.95
8226 2.95
8228 3.95
8243 9.50
8250 14.95
825 1 6.50
8253 11.95
8256 4.50
8257 9.50

~

INTEL CODEC IC
PIN 2910A
For Digita l

Voice

'915 aL
For Art er PI N 29 12A

RS232 SIGNAL TESTER
COEX RS232
Line Tester

(7) LEO Indicators

onty $24"
Othe r Styl e.sAlso Available

Operatea by applying
12VOC in one dlr ec­
tion and then revers­
Ing polartty (or square
wav.~ Uses 12VDC,
Clock Wise Rotatio n.

AC~ ~.~.~~h ~p~~re:
PRI~E stepping angle.

$3:g. 10 for $34.95

INTEL 4Ks~rC

.-

Super Fast!
Super

Low Power!

PartNo. 2 147 .. .. .. $1.95 ea .

STEPPER MOTOR

84K CMOS

-
~~~

Uses
LowPower
61 161C's$29nDO S1ng~:~ ~PPIy;I Aurn and re.ted

ADVANCED-­
~-COl\WUTERooocrs

Mod.I5-52T

16K Memory
Expansion Kits .....-------4

for Apple/TRS-aO
8 pcs4116 16K

=::....'" $12.95
CALL FOR VOlUME PRICING

UV"EPROM"

'

ERASER
Model
DE-4

$89.95
Holds 4 EPRQM'a

at.time.
$3 25. 00

Astec RF Modulator

~
~ for
iii - ';'5"1 COLOR

, ~ &" . ' ..IY BIW
PIN 1062 Channel 3 or 4 $6.95

REPEAT OF SEll·OUT
58 .., . leyboll'd

_'II"aL
Thll lt a new 58 key terminal Keyboard
manuf actured by. majormanufaeturer.
It 11 uncoded wit h SPST keys unat­
tached 10 any PC board . Solid molded
p1aIUC1 ' · x." base .

32K STATIC RAM
ZlrC.Hz
~UIt

UIII
211Cl'I

16K 4 MHzKll 1159.95

~:1=~T $12U~=
• 32K .. MHzAl T • 339.00

BAREBOAAll 39 .95
aare Bdw/aIlp&rtaleas mem. 99.96

16K Apple™ Ramcard
LIST 195

ACP

$5 9 95

• Full 1 year warranty
• Top quality - gold fingers

• Expand Apple II 48 K to 64K
• Compatible with Z-BO Soft card N

NEW FROM COEX
Apple He Compatib le Extended 80 Column TEXT Card

List $ 199.00 ACP $1 49.00
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Z-80
2101 256 • 4 (450nl) 1.95 2.5 Mhz 6035 5.95 68000 59.95 74LSOO .24 74LS173 .69
5101 256 • 4 (450nl) (crnes) 3.95 Z80·CPU 3.95 6039 6.95 6800 3.95 74LSOI .25 74LS174 .55
2102-1 1024 • 1 (450nl) .89 Z80·CTC 4.49 INS-8060 17.95 6802 7.95 74LS02 .25 74LS175 .55
2102L·4 1024 • 1 (450nl) (LP) .99 Z80·DART 10.95 INS-6073 24.95 6808 13.90 74LS03 .25 74LS181 2.15
2102L·2 1024 • 1 (250nl) (LP) 1.49 Z80·DMA 14.95 6080 3.95 6809E 19.95 74LS04 .24 74LS189 8.95
2111 256 • 4 (450nl) 2.49 Z80·PIO 4.49 6085 5.95 6809 11.95 74LS05 .25 74LS190 .89
2112 256 • 4 (450nl) 2.99 Z80·SIO/0 16.95 6085A-2 11.95 6810 2.95 74LS08 .28 74LS191 .89
2114 1024.4 (450nl) 8/9.95 Z80·SIO/l 16.95 6086 29.95 6820 4.35 74LS09 .29 74LS192 .79
2114L·4 1024.4 (450nl) (LP) 8/12 .95 Z80·SIO/2 16.95 6087 CALL 6821 3.25 74LS10 .25 74LS193 .79
2114L·3 1024.4 (300nl) (LP) 8/13.45 Z80·SIO/9 16 .95 8088 39.95 6828 14.95 74LSll .35 74LS194 .69.
2114L·2 1024 • 4 (200no) (LP) 8/13 .95 4.0 Mhz 6089 89.95 6840 12.95 74LS12 .35 74LS195 .69
2147 4096. 1 (55nl) 4.95 8155 6.95 6843 34.95 74LS13 .45 74LS196 .79
TMS4044·4 4096 x 1 (450nl) 3.49

Z80A·CPU 4.95 8155-2 7.95 6844 25.95 74LS14 .59 74LS197 .79
TMS4044-3 4096 • 1 (300no) 3.99

Z80A·CTC 4.95 8156 6.95 6845 14.95 74LS15 .35 74LS221 .89
TMS4044-2 4096 • 1 (200no) 4.49

Z80A·DART 11.95 8185 29.95 6847 11.95 74LS20 .25 74LS240 .95
MK4118 1024.8 (250nl) 9.95

Z80A·DMA 16.95 8185-2 39.95 6850 3.25 74LS21 .29 74LS241 .99
TMM2016-200 2048 • 8 (200nl) 4.15 Z80A·PIO 4.95 8741 39.95 6852 5.75 74LS22 .25 74LS242 .99
TMM2016-150 2048.8 (150nl) 4.95 Z80A·SIO/0 16.95 8748 24.95 6860 9.95 74LS26 .29 74LS243 .99
TMM2016-100 2048.8 (100no) 6.15

Z80A·SIO/l 16.95 8755 24.95 6862 11.95 74LS27 .29 74LS244 .99
HM6116-4 2048 x 8 (200iio) (cmos) 4.75

Z80A-SIO/2 16.95 6875 6.95 74LS28 .35 74LS245 1.49
HM6116-3 2048.8 (150no) (cmoo) 4.95 Z80A·SIO/9 16.95 6880 2.25 74LS30 .25 74LS247 .75
HM6116-2 2048.8 (120nl) (crnes) 8.95 6.0 Mhz 8200 6883 . 22.95 74LS32 .29 74LS248 .99
HM6116Lp-4 2048 • 8 (200nl) (cmoo)(LP) 5.95 Z808-CPU 11.95 68047 24.95 74LS33 .55 74LS249 .99
HM6116Lp-3 2048.8 (150nl) (cmol)(LP) 6.95 Z808-CTC 13.95 8202 24.95 68488 19.95 74LS37 .35 74LS251 .59
HM6116Lp-2 2048.8 (120nl) (cmol)(LP) 10.95 Z808-PIO 13.95 8203 39.95 6800 e- lMHZ 74LS38 .35 74LS253 .59
Z-6132 4096 x 8 (300no) (altat) 34.95 Z808-DART 19.95 8205 3.50 68800 10.95 74LS40 .25 74LS257 .59

ZILOG
8212 1.60 68802 22.25 711LS42 .49 74LS258 .59LP , Low Power a ltat ' auall-Statlc 8214 3.85 68809E 29.95 74LS47 .75 74LS259 2.75

Z6132 34.95 8216 1.75 68809 29.95 74LS48 .75 74LS260 .' .59
Z8671 39.95 8224 2.25 68810 6.95 74LS49 .75 74LS268 .55

DYNAMIC RAMS 8226 1.80 68821 6.95 74LS51 .25 74LS273 1.49
8228 3.49 68845 19.95 74LS54 .29 74LS275 3.35

TMS4027 4096 x 1 (250nl) CRYSTALS 8231 call 68850 5.95 74LS55 .29 74LS279 .49
UPD411 4096 x 1 (300nl) 32.768 khz 1.95 8237 19.95 68800 ' 2 MHZ 74LS63 1.25 74LS280 1.98
MM5280 4096 • 1 (300no) 1.0 mhz 4.95 8237-5 21.95 74LS73 .39 74LS283 .69
MK4108 8192.1 (200nl) 1.8432 4.95 8238 4.49 74LS74 .35 74LS290 .89
MM5298 8192.1 (250nl) 2.0 3.95 8243 4.45 74LS75 .39 74LS293 .89
4116-300 16384.1 (300no) 2.097152 3.95

8250 10.95 6500 74LS76 .39 74LS295 .99
4116-250 16384.1 (250no) 2.4576 3.95

8251 4.49 1 MHZ 74LS78 .49 74LS298 .89
4116-200 16384.1 (200no) 3.2768 3.95

8253 6.95 6502 4.95 74LS83 .60 74LS299 1.75
4116-150 16384. 1 (150no) 3.579535 3.95

8253-5 7.95 6504 6.95 74LS85 .69 74LS323 3.50
4116-120 16384 '.1 (120no) 4.0 3.95

8255 4.49 6505 8.95 74LS86 .39 74LS324 1.75
2118 16384.1 (150no) (5.) 5.0 3.95

8255-5 5.25 6507 9.95 74LS90 .55 74LS352 1.29
4164 -200 65536 • 1 (200nl) (5.) 5.0688 3.95

8257 7.95 6520 4.35 74LS91 .89 74LS353 1.29
4164·150 65536.1 (150no) (5.) 5.185 3.95

8257-5 8.95 6522 7.95 74LS92 .55 74LS363 1.35
5.7143 3.95

8259 6.90 6532 9.95 74LS93 .55 74LS364 1.95
5V ' 0ln91e 5 vott oupply 6.0 3.95

8259-5 7.50 6545 22.50 74LS95 .75 74LS365 .49
6.144 3.95

8271 39.95 6551 11 .85 74LS96 .89 74LS366 .49
6.5536 3.95

8272 39.95 2 MHZ 74LS107 .39 74LS367 .45

EPROMS 8.0 3.95
8275 29.95 6502A 6.95 74LS109 .39 74LS368 .45

10.0 3.95
8279 8.95 6522A 9.95 74LSl12 .39 74LS373 .99

10.738635 3.95
8279-5 10.00 6532A 11.95 74LSl13 .39 74LS374 .991702 256.8 (lUI) 8282 6.50 6545A 27.95 74LSl14 .39 74LS377 1.392708 1024.8 (450nl) 14 .31818 3.95 8283 6.50 6551A 11.95 74LS122 .45 74LS378 1.182758 1024.8 (450nl) (5.) 15.0 3.95 8284 5.5016.0 3.95 3 MHZ 74LS123 .79 74LS379 1.352716 2048 x 8 (450nl) (5.) 8286 6.50

17.430 3.95 65028 14.95 74LS124 2.90 74LS385 1.902716·1 2048 x 8 (350no) (5.) 8287 6.5018.0 3.95 74LS125 .49 74LS386 .45TMS2516 2048 • 8 (450nl) (5.) 8288 25.0018.432 3.95 74LS126 .49 74LS390 1.19TMS2716 2048.8 (450no) 8289 49.95 UARTS 74LS132 .59 74LS393 1.19TMS2532 4096 • 8 (450nl) (5.) 20.0 3.95
2732 4096.8 (450nl) (5.) 22.1184 3.95 AY3-1014 6.95 74LS133 .59 74LS395 1.19

32.0 3.95 AY5-1013 3.95 74LS136 .39 74LS399 1.492732-250 4096 • 8 (250no) (5.) DISC AY3-1015 6.95 74LS137 .99 74LS424 2.952732-200 4096 • 8 (200nl) (5.) CONTROLLERS PT1472 9.95 74LS138 .55 74LS447 .372764 8192.8 (450nl) (5.)
CRT 1771 16.95 TR1602 3.95 74LS139 .55 74LS490 1.952764-250 8192.8 (250nl) (5.)

1791 24.95 2350 9.95 74LS145 1.20 74LS624 3.992764-200 8192.8 (200no) (5.) CONTROLLERS 1793 26.95 2651 8.95 74LS147 2.49 74LS640 2.20TMS2564 8192.8 (450nl) (5.) 6845 14.95 1795 49.95 TMS6011 5.95 74LS148 1.35 74LS645 2.20MC68764 8192.8 (450nl) (5.)(24 pin) 68845 19.95 1797 49.95 IM6402 7.95 74LS151 .55 74LS868 1.69
5. - Sin91e 5 Volt Supply HD46505SP 15.95 2791 54.95 IM6403 8.95 74LS153 .55 74LS669 1.896847 11.95 2793 54.95 INS8250 10.95 74LS154 1.90 74LS670 1.49MC1372 6.95 2795 59.95 GENERATORS 74LS155 .69 74LS674 9.65

EPROM
68047 24.95 2797 59.95 74LS156 .69 74LS682 3.20ERASERS 8275 29.95 6843 34.95 BIT-RATE 74LS157 .65 74LS683 3.207220 99.95 8272 39.95

MC14411 11.95 74LS158 .59 74LS684 3.20CRT5027 39.95 UPD765 39.95
8R1941 11.95 74LS160 .69 74LS685 3.20Timer CRT5037 49.95 4702 12.95

1691 17.95 74LS161 .65 74LS688 2.40TMS9918A 39.95 2143 18.95
COM5016 16 .95 74LS162 .69 74LS689 3.20DP8350 49.95 COM8116 10.95 74LS163 .65 74LS783 24.95MM5307 10.95 74LS164 .69 81LS95 1.49

CONNECTORS FUNCTION 74LS165 .95 81LS96 1.49
RS232 MALE 2.50 MC4024 3.95 74LS166 1.95 81LS97 1.49
RS232 FEMALE 3.25 LM566 1.49 74LS168 1.75 81LS98 1.49
RS232 HOOD 1.25 XR2206 3.75 7-u.S169 1.75 25LS2521 2.80
S-100ST 3.95 8038 3.95 74LS170 1.49 25LS2569 4.25
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7400 .19 74132 .45 LM301 .34 LM340(lee 7800) LM566 1.49 LM1800 2.37 CA 3023 2.75 CA 3082 1.65 4000 .29 4527 1.95
7401 .19 74136 .50 LM301H .79 LM348 .99 LM567 .89 LM1812 8.25 CA 3039 1.29 CA 3083 1.55 4001 . .25 4528 1.19
7402 .19 74141 .65 LM307 .45 LM350K 4.95 NE570 3.95 LM1830 3.50 CA 3046 1.25 CA 3086 .80 4002 .25 4531 .95
7403 .19 74142 2.95 LM308 .69 LM350T 4.60 NE571 2.95 LM1871 5.49 CA 3059 2.90 CA 3089 2.99 4006 .89 4532 1.95
7404 .19 74143 2.95 LM308H 1.15 LM358 .69 NE592 2.75 LM1872 5.49 CA 3060 2.90 CA 3096 3.49 4007 .29 4538 1.95
7405 .25 74145 .60 LM309H 1.95 LM359 1.79 LM709 .59 LM1877 3.25 CA 3065 1.75 CA 3130 1.30 4008 .95 4539 1.95 '
7406 .29 74147 1.75 LM309K 1.25 LM376 3.75 LM710 .75 LM1889 1.95 CA 3080 1.10 CA 3140 1.15 4009 .39 4541 2.64
7407 .29 74148 1.20 LM310 1.75 LM377 1.95 LM711 .79 LM1896 1.75 CA 3081 1.65 CA 3146 1.85 4010 .45 4543 1.19
7408 .24 74150 1.35 LM311 .64 LM378 2.50 LM723 .49 ULN2003 2.49 CA 3160 1.19 4011 .25 4553 5.79
7409 .19 74151 .55 LM311H .89 LM379 4.50 LM723H .55 LM2877 2.05 4012 .25 4555 .95
7410 .19 74152 .65 LM312H 1.75 LM380 .89 LM733 .98 LM2878 2.25 TI 4013 .38 4556 .95
7411 .25 74153 .55 LM317K ' 3.95 LM380N-8 1.10 LM741 .35 LM2900 .85 4014 .79 4581 1.95
7412 .30 74154 1.25 LM317T 1.19 LM381 1.60 LM741N -14 .35 LM2901 1.00 TL494 4.20 75365 1.95 4015 .39 4582 1.95
7413 .35 74155 .75 LM318 1.49 LM382 1.60 LM741H .40 LM3900 .59 TL496 1.65 75450 .59 4016 .39 4584 .75
7414 .49 74156 .65 LM318H 1.59 LM383 1.95 LM747 .69 LM3905 1.25 TL497 3.25 75451 .39 4017 .69 4585 .75
7416 .25 74157 .55 LM319H 1.90 LM384 1.95 LM748 .59 LM3909 .98 75107 1.49 75452 .39 4018 .79 4702 12.95
7417 .25 74159 1.65 LM319 1.25 LM386 .89 LM1014 1.19 LM391 1 2.25 751 10 1.95 75453 .39 4019 .39 74COO .35
7420 .19 74160 .85 LM320 (see 7900) LM387 1.40 LM1303 1.95 LM3914 3.95 75150 1.95 75454 .39 4020 .75 74C02 .35
7421 .35 74161 .69 LM322 1.65 LM389 1.35 LM1310 1.49 LM3915 3.95 75154 1.95 75491 .79 4021 .79 74C04 .35
7422 .35 74162 .85 LM323K 4.95 LM390 1.95 MC1330 1.69 LM3916 3.95 75188 1.25 75492 .79 4022 .79 74C08 .35
7423 .29 74163 .69 LM324 .59 LM392 .69 MC1349 1.89 MC4024 3.95 75189 1.25 75493 .89 4023 .29 74Cl0 .35
7425 .29 74164 .85 LM329 .65 LM394H 4.60 MC1350 1.19 MC4044 4.50 75494 .89 4024 .65 74C14 .59
7426 .29 74165 .85 LM331 3.95 LM399H 5.00 MC1358 1.69 RC4136 1.25 4025 .29 74C20 .35
7427 .29 74166 1.00 LM334 1.19 NE531 2.95 MC1372 6.95 RC4151 3.95 BI FET 4026 1.65 74C30 .35
7428 .45 74167 2.95 LM335 1.40 NE555 .34 LM1414 1.59 LM4250 1.75 4027 .45 74C32 .39
7430 .19 74170 1.65 LM336 1.75 NE556 .65 LM1458 .59 LM4500 3.25 TL071 .79 TL084 2.19 4028 .69 74C42 1.29
7432 .29 74172 5.95 LM337K 3.95 NE558 1.50 LM1488 .69 RC4558 .69 TL072 1.19 LF347 2.19 4029 .79 74C48 1.99
7433 .45 74173 .75 LM337T 1.95 NE561 24.95 LM1489 .69 LM13080 1.29 TL074 2.19 LF351 .60 4030 .39 74C73 .65
7437 .29 74174 .89 LM338K 6.95 NE564 2.95 LM1496 .85 LM13600 1.49 TL081 .79 LF353 1.00 4034 1.95 74C74 .65 .
7438 .29 74175 .89 LM339 .99 LM565 .99 LM1558H 3.10 LM13700 1.49 TL082 1.19 LF355 1.10 4035 .85 74C76 .80
7440 .19 74176 .89 TL083 1.19 LF356 1.10 4040 .75 74C83 1.95
7442 .49 74177 .75 H ~ TO-5 CAN T ~ TO-220 K ~ TO -3 LF357 1.40 4041 .75 74C85 1.95
7443 .65 74178 1.15 4042 .69 74C86 .39
7444 .69 74179 1.75 4043 .85 74C89 4.50
7445 .69 74180 .75 74500 IC SOCKETS VOLTAGE 4044 .79 74C90 ' 1.19
7446 .69 74181 2.25 4046 .85 74C93 1.75
7447 .69 74182 . .75 74500 .32 745163 1.95 1-99 100 REGULATORS 4047 .95 74C95 .99
7448 .69 . 74184 2.00 74502 .35 745168 3.95 8 pin 5T .13 .11

4049 .35 74Cl07 .89
7450 .19 74185 2.00 74503 .35 745169 3.95 14 pin 5T .15 .12 7805T .75 7905T .85 4050 .35 74C150 ' 5.75
7451 .23 74190 1.15 74504 .35 745174 .95

16 pin 5T .17 .08 7808T .75 7908T .85 4051 .79 74C151 2.25
7453 .23 74191 1.15 74505 .35 745175 .95

18 pin 5T .20 .18 7812T .75 7912T .85 4053 .79 74C154 3.25
7454 .23 74192 :79 74508 .35 745181 3.95 20 pin 5T .29 .27 7815T .75 7915T .85 4060 .89 74C157 1.75
7460 .23 74193 .79 74509 .40 745182 2.95

22 pin 5T .30 .27 7824T .75 7924T .85 4066 .39 74C160 1.19
7470 .35 74194 .85 74510 .35 745188 1.95

24 pin 5T .30 .27
4068 .39 74C161 1.1928 pin 5T .40 .32 7805K 1.39 7905K 1.497472 .29 74195 .85 74511 .35 745189 6.95

40 pin 5T .49 .39 7812K 1.39 7912K 1.49 4069 .29 74C162 1.19
7473 .34 74196 .79 74515 .35 745194 1.49 64 pin 5T 4.25 call 7815K 1.39 7915K 1.49 4070 .35 74C163 1.19
7474 .33 • 74197 .75 74520 .35 745195 1.49

5T ~ 50LOERTAIL 7824K 1.39 7924K 1.49 4071 .29 74C164 1.39
7475 .45 74198 1.35 74522 .35 74 5196 1.49

8 pin WW .59 .49 4072 .29 74C165 2.00
7476 .35 74199 1.35 74530 .35 745197 1.49 78L05 .69 79L05 .79 4073 .29 74C173 .79
7480 .59 74221 1.35 74532 .40 745201 6.95 14 pin WW .69 .52 78L12 .69 79L12 .79 4075 .29 74C174 1.19
7481 1.10 74246 1.35 74537 .88 745225 7.95 16 pin WW .49 .49 78L15 .69 79L15 .79 4076 .79 74C175 1.19
7482 .95 74247 1.25 74538 .85 745240 2.20 18pln WW .99 .90

4078 .29 74C192 1.4920 pin WW 1.09 .98 78H05K 9.95 LM323K 4.957483 .50 74248 1.85 74540 .35 745241 2.20
22 pin WW 1.39 1.28 78H12K 9.95 UA78540 1.95 4081 .29 74C193 1.49

7485 .59 74249 1.95 74551 .35 745244 2.20
24 pin WW 1.49 1.35 T o TO-220 K e TO -3 4082 .29 74C195 1.39

7486 .35 74251 .75 74564 .40 745251 .95 28 pin WW 1.69 1.49 L ~ TO -92 4085 .95 74C200 5.75
7489 2.15 74259 2.25 74565 .40 745253 .95 4086 .95 74C221 1.75
7490 .35 74265 1.35 74574 .50 745257 .95 40 pin WW 1.99 1.80

4093 .49 74C373 2.45
7491 .40 74273 1.95 74585 1.99 745258 .95

WW ~ WIREWRAP
4098 2.49 74C374 2.45

7492 .50 74276 1.25 74586 .50 745260 .79
16 pin ZIF 6.75 call INTERFACE 4099 1.95 74C901 .39

7493 .35 74279 .75 745112 .50 745274 19.95 24 pin ZIF 9.95 call
8T26 1.59 14409 12.95 74C902 .85

7494 .65 74283 2.00 745113 .50 745275 19.95 28 pin ZIF 10.95 ca ll 8T28 1.89 14410 12.95 74C903 .85
7495 .55 74284 3.75 745114 .55 745280 1.95

ZIF ~ TEXTOOL
4 POSITION .85 8T95 .89 14411 11.95 74C905 10.95

7496 .70 74285 3.75 745124 2.75 745287 1.90
(Zero Insertion Force)

8T96 .89 14412 12.95 74C906 .95
7497 2.75 74290 .95 745132 1.24 745288 1.90 5 POSITION .90 8T97 .89 14419 7.95 74C907 1.00
74100 1.75 74293 .75 745133 .45 . 745 289- 6.89 LED LAMPS 8T98 .89 14433 4.18 74C908 2.00
74107 .30 74298 .85 745134 .50 745301 6.95 6 POSITION .90 OM8131 2.95 4502 .95 74C909 2.75
74109 .45 74351 2.25 745135 .89 745373 2.45 1-99 100-up OP8304 2.29 4503 .65 74C910 9.95
74110 .45 74365 .65 745 138 .85 745374 2.45 .10 .09 7 P051TION .95 058835 1.99 4508 1.95 74C911 8.95
74111 .55 74366 .65 745139 .85 745381 7.95 .18 .15 058836 .99 4510 .85 74C912 8.95
74116 1.55 74367 .65 745140 .55 745387 1.95 .18 .15 8 P051TION .95

4511 .85 74C914 1.95MISC.74120 1.20 74368 .65 745151 .95 745412 2.98
ULN2003 2.49 4512 .85 74C915 1.19

74121 .29 74376 2.20 745153 .95 745471 4.95 LED DISPLAYS 3242 7.95 4514 1.25 74C918 2.75
74122 .45 74390 1.75 745157 .95 745472 4.95 4515 1.79 74C920 17.95
74123 .49 74393 1.35 745158 .95 745474 4.95 HP 5082-7760 .6" CC 1.29 3341 4.95

4516 1.55 74C921 15.95
74125 .45 74425 3.15 745161 1.95 745482 15.25 MAN 72 .3" CA .99

MC3470 4.95
451e .89 740922 4.49

74126 .45 74426 .85 745162 1.95 745570 2.95 MAN 74 .3" CC .99
MC3480 9.00

4519 .39 74C923 4.95l1C90 13.9574128 .55 74490 2.55 745571 2.95 FNO-357 (359) .375" CC 1.25 95H90 7.95 4520 .79 74C925 5.95
FNO -500 (503) .5" CC 1.49 2513 -001 UP 9.95 4522 1.25 74C926 7.95
FNO -507 (510) .5" CA 1.49 2513 -002 LOW 9.95 4526 1.25 74C928 7.95

CLOCK 74C929 19.95

CIRCUITS
DATA ACQUISITIONMM5314 4.95 SOUND CHIPS

MM5369 3.95 AOC0800 15.55 OAC0808 76477 3.95
MM5375 4.95 AOC0804 3.49 OAC1020 76489 8.95
MM58167 8.95 AOC0809 4.49 OAC1022 AY3-8910 12.95
MM58174 11.95 AOC0817 9.95 MC1408L6 AY3-8912 12.95
MSM5832 6.95 OAC0800 4.95 MC1408L8 MC3340 1.49
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.25

.25
25/1. 00
10/1.00

.45

.55

1 79.9 5

1 9 9 .95

5.1 volt zener
12.0 volt zen er
(1N914) switching
400PIV rec tifier
200PIV 1.5amp bridge
400PIV 1.5am p bridg e

POWER SUPPLY
MODEL 2 539 95

MOUNTED ON PC BO ARD
MANUFACTURED BY CONVER

+5 VOLT 4 AM P
±12 VOLT 1 AMP

DISK DRIVES
TANDON

TM100-1 5·..· (FOR IBM) 5510 0229 .0 0

TM100-2 5' .': (FOR IBM) DS/ DD 295.00
SHUGA RT

SA 400L 5·..· (40 TRACK) SS/DD 199.95
SA 400 5· ..· (35 TRACK) SSiDD 189.95

SI E M E N S

FD100-8 8" SS/ DD
(801 REPLACEMENT) 2 59.0 0

PERTE C

FD-200 51.. ' SS/ DD

FD-250 5"''' 05/0 0

MPI

MP-52 5',, " (FOR IBM) DS/DD

CON TAC TS
SING LE COLOR COLOR COD ED

l ' 10' l ' 10'

10 .50 4.40 .83 7.30
20 .65 5.70 1.25 11.00
26 .75 6.60 1.32 11.60
34 .98 8.60 1.65 14.50
40 1.32 11.60 1.92 16.80
50 1.38 12.10 2.50 22.00

2N3772
2N3903
2N3904
2N3906
2N4122
2N4123
2N4249
2N4304
2N4401
2N4402
2N4403
2N4857
PN4916
2N5086
PN5129
PN5139
2N5209
2N6028
2N6043
2N6045
MPS·A05
MPS-A06
MPS·A55
TIP29
T1P31
T1P32

2N918 .50
MPS918 .25
2N2102 .50
2N2218 .50
2N2218A .50
2N2219 .50
2N2219A .50
2N2222 .25
PN2222 .10
MPS2369 .25
2N2484 .25
2N2905 .50
2N2907 .25
PN2907 .125
2N3055 .79
3055T .69
2N3393 .30
2N3414 .25
2N3563 .40
2N3565 .40
PN3565 .25
MPS3638 .25
MPS3640 .25
PN3643 .25
PN3644 .25
MPS3704 .15
MPS3706 .15

HEAT SINKS
TO-3 style
TO·220 style

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP - $14.95
Over 800 pages of manu factu rers
data sheet s on mo st commonly
used IC·s.

Inclu des:
* TTL - 74/ 74LS and 74F
* CMOS
* Vol tage RegUlator s
* Memor y - RAM, ROM . EPROM
* CPU's - 6800, 6500 . Z80. 8080,

8085. 8086/8
* MPU support & interface ­

6800, 6500, Z80, 8200, etc .

OPTO­

ISOLATORS

SWITCHES
SPOT

mini-toggle
DPDT

mini-toggle
SPOT

pu sh-button

CONNECTORS
RS232 MALE 2.50
RS232 FEMALE 3.25
RS232 FEMALE

RIGHT ANGLE 5.25
RS2 32 HOOD 1.25
5·100 ST 3.95
5-100 WW 4.95
44 pin ST 2.95
44 pin WW 4.95
72 pin ST 6.95
72 pin WW 7.95

DESCRIPTION SOLDER HEADER RIGHT ANGL E WW HEADER RIGHT ANGLE RIBBON RIBBON RIBBON
SOLDER HEADER WW HEADER HEADER SOCK ET HEADER EDGE CARD

ORDER BY IDHxx S IDHxx SR IDHxxW IDHxxWR IDSxx IDMxx IDExx

CONTAC TS 10 .82 .85 1.86 2.05 1.15 --- 2.25
20 1.29 1.35 2.98 3.28 1.86 5.50 2.36
26 1.68 1.76 3.84 4.22 2.43 6.25 2.65
34 2.20 2.31 4.50 4.45 3.15 7.00 3.25
40 2.58 2.72 5.28 4.80 3.73 7.50 3.80
50 3.24 3.39 6.63 7.30 4.65 8.50 4.74

SOLD ER RIGHT ANGLE RIBBON CABLE HOODS
DESCRIPTION SOLDER

MALE FEMAL E MALE FEMALE MALE FEMALE BLACK GREY
ORDER BY DBxxP DBxxS DBxxPR DBxxSR IDBxxP IDBxxS HOOD-B HOOD

CON TAC TS 9 2.08 2.66 1.65 2.18 3.37 3.69 --- 1.60
15 2.69 3.63 2.20 3.03 4.70 5.13 -- 1.60
25 2.50 3.25 3.00 4.42 6.23 6.84 1.25 1.25
37 4.80 7.11 4.83 6.19 9.22 10.08 --- 2.95
50 6.06 9.24 -- - --- -- --- 3.50

ORDERIN G INSTRUCTIONS: Insert the numb er of contacts in the position marked "xx" of the "order by" part numbe r listed. Example: A 10pin right angle solder style
header would be IDH10SR.

RESISTORS
'I. WATT 5% CARBON FILM ALL

STANDARD VALUES .
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025

100 PCS . SAME VALUE .02
1000 PCS . SAME VALUE .015

IDC CONNECTORS

•
For order instructions see "IDC Connectors" below .

BYPASS CAPS
.01 UF DISC 100/6.00
.1 UF DISC 100/8.00
.1 UF MONOLITHIC 100/15.00

CABINETS FOR 5%"
DISK DRIVES

CABINET #1 529.95
* DIMEN SIONS 8~. x 5'¥>' x 3''!\, ''
* COLOR MATC HES APPLE
* FITS STAN DARD 5 1'," DRIVES. INCL.

SHUGART
* INCLUDES MOUNTING

HARDWAR E AND FEET

CABINET #2 579.00
* COM PL ET E WITH POWER SUPPLY.

SWITCH. LINE CORD. FUSE &
STANDARD POWER CONNECTOR

* DIMEN SIONS: 11'h x 5;' x 3''''''''
* +5V @ 1 AM P. +12V @ 1.5 AMP
* FITS STAN DARD 5'.'<" DRIVES
* PLEASE SPECIFY GRAY OR TAN
NOTE : Ple..e Includ e s ullicie nt a mo unt lor
s hipping o n above Items .
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MONITORS
GREEN PH OSPHOR

NEC JB1201M $1690 0

ZENITH ZVM-121 $1190 0

COLOR

AMDEK CO LOR 1

JDR 16K RAMCARD
For Apple 11*

* Expand your 48K App le to 64K
* Fully compatible with Apple

Language Syst em - Use in
place of Apple Lang uage card

* Provides ext ra memory for
Vis icalc'

* Run PASCAL, FORTRAN ,
Integer Basic with appropriate
software

* High est quality ca rd feat ures:
gold edg e co nnector, sockets
for all IC's .

NOW WITH 2 YEAR WARRANTY

ASSEMB LED & T ESTED $4495
WITH WA RRAN TY .

KIT - INCLUD ES AL L $4095
PARTS & INS TR UCTIONS . . .

BARE PC CARD $1495
WITH INSTRUCTIONS .

FD-35 DISK DRIVE
By MA Systems

* Direct Replacement for
Apple Disk II

* Compatib le wi t h Apple
Contro ller o r other Appl e
c ompat ible controllers

* Spe cially designed elect roni cs
with low power consumption

* DOS 3.3 and 3.2 compatible
* Owner's Manual and Warranty

Ca rd included
-I, 90-day Warranty

"n,,:::Cl0'" $22995
OffE"

CONTROLLER CARD 589.95

From the Key boa rd Co.

* Brand New Rev. 7 keyboard ­
NOT an imitation

* Special Purchase - Supply
very limited

* Includes Encoder Boa rd and
Cable

APPLE COMPATIBLE
POWER SUPPLY $99.95

* Compact Switch ing Design
* All Outputs regulated
* Sho rt Circu it and Ove rload

Protection
* Complete with Apple-type

plug-in power cord
* Apple Compatible - Yet higher

output allows more disk dri ves
and cards without overheating

* +5V @ 5A , +12V @ 3A,
-5V @ .5A, -12V @ .SA

* Shielded encl osure: 10%" x 3W'
x 2:Y16"

VIEWMAX 80
A Full Function 80 column card

for Apple 11 *

2 YEAR WARRANTY

nEW IMPROVED
JDR COOLING FAN

FOR YOUR APPLE II
* Easy modification - no

modification of App le required
* Eli minates overheating

problems
* Swi tch on front controls fan,

Apple, and extra outlet
* Rot ro n whisper fan is the

quietest , most reliab le on the
market

now WITH SURGE
SUPPRESSion

$69.95
WITHOUT SURGE SUPPRESSION 159.95

OKIDATA PRINTERS
* 120 cps, 9x9 Dot Matri x
* 50% faster than EPSON
* Parallel and Serial interfaces

are standard

ML-82A . . . . . . . . . . $47950

ML-83A . . . . . . . . . . $69995

ML-84 PARALLEL • • • $105900

CALL FOR PRICES ON 82A TRACTOR OPTION
AN D 82A, 83A GRAPHICS OPTION. CABLES
AND INT ERFACE CARDS AVAILAB LE

CIRCLE41 ON FREE INFORMATION CARD

ATHANA SS SD SOFT ••• 24.95
MEMOREX SS SD SOFT 26.95
VERBATIM SS DD SO FT 29.95
VERBATIM 10 SECT. HARD 29.95

NASHUA
TOP QUALITY - LOW PRICE!

Single Sid ed , Single Density
So ft Sectored with Hub Ring

$19.95 BOX OF 10



~..-:.. .

Bond ideal is that you're
protectedbya guaranteed
minimum. And if the Bond
is held to maturity, you'll
double yourmoney.

Takeanotherlook at
this opportunity without
risk.

~' ~
- ,'I st -,8'~as1\~
~ .n_8 t SO ~t~
t> d'S"'-: ~ let ;rp~
~~.g:~p" $1~.§
f\J ~.n'O INCLUDES INTERFACESv- COSTING HUNDREDS OF DOLLARS

ON ALL OTHER PERSONAL COMPUTERS

10.llll

The biggest improvement
in40 years has madeU.S.
Savings Bonds an ideal
'investment,

Avariable interest
rate lets you share inrates
offered by today's securities
market. Nolimit on how
much you might earn.

What makes
thisimproved

411620001 namlc RAM

Unur CMOS and 7400
complete linesIn stock.
Sendfor calalog.

PHASOR PAIN FIELD - Patenled and recenlly ~evelope~
Inourlabs Isbeingteste~ by Gov't forriot control. Soon10come
under weapons restrictions asanInfernal machine. Easily hand­
held . Hazardous IFNOT USEOWITH OISCRETION.
PPF·1 PLANS (sold foranimal control) . . . .. . • . . . . . . 515.00
INVISIBLE PAIN FIELD GENERATOR - Produces adi­
rectional field of moderately intense pain to back of head up to

• SO'. Cigarene pack sizeenclosureiseasily hidden.
• IPG-3 PLANS . . . 57.00 IPG-3KKIT& PLANS $44.50

lPG-3D (assembled foranimal control) SS9.50
PHASORSTUN/BURNINGWAND - Produces sufficienl
:;;;~C;~~~le~pable ofbUrning flesh . Intended asaperson-

PSW·3 PLANS .. sa.OO PSW·3KKIT& PLANS .. 559.50

RUBY LASERRAY PISTOL - lntense visible red. burns.
nazardous . withparts sources.

• RUBYPLANS (includes all partsources) 515.00
CARBON DIOXIDE LASER - Generales 20-40 watts of
continuous power capable of burning . cutting. hazardous. (with
allpartsources) 515.00

• LASER RIFLE- Produces 200·3000 pulses 01 30watt opti­
calenergy. Portable and easily hand·held.
LRG·3 PLANS . . . . . . . . . . . . . . . . . . . . . 510.00
LRG·3KKIT PLANS (minusdiode) . . 5129.50
POCKET LASER - For the beginner. visible red "optical
version " . non-hazaroous.
LHC-2 . . . . .55.00 LHC·2KKIT& PlANS . . . . . 524.50
HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERSAND MAGNETIC WEAPONS - Explod-

~~s~\r~tA~'f.kw~~J>tC . Mi~~!f:~i\ & PlANS.. . $49.50
PARTICLEBEAMWEAPON - PLANS . . .. 515.00

INFINITY XMTR - Uses telephone linesforselective hOme
oroffice listening while away onbusiness orvacanon .
INF-1PLANS: 515.00
SEEIN DARK- Long range. total darkness.
SO-4PlANS 510.00
LONG RANGEWIRELESSMIKE - Crystal clear Quality

• - miniature.
FBT·7PLANS . . . 57.00 FBT·7KPLANS& KIT .. . 534.50
WIRELESS TELEPHONE TRANSMIITER - Long

W;~t.a5u~~Jh10.00 w/PM·5KPLANS& KIT $34.50

Send forFREEcatalog descriptonofabove plushundreds more
plans. kits and completed items. We accept MC Of Visaorwhen
ordering . sendcheck ormoney order. We payshipping charles
'On orders over550.00. otherwise include 10%withremittance.
SENDTO: SCIENTIFIC SYSTEMS

DEPT. RB. BOX 716. AMHERST, N.H. 03031

TERMS: $5.00 mi~ . order U.S. Funds. Calil. residents add 6.% tax. . Prices FREE: Send lor your copy ot our 1982
$10.00 min. VISA and MasterCard accepted . $1.00 Insurance optional. suniect QUEST CATALOG Include 88' stamp
Shipping: Add 5%: orders under $25.00-10%. 10 change • e sramu.

60Hz Crystal TimeBase Kit$4.40

MONTHLY SPECIALS
(J)
U
Zoa:
o
w
...J
W

o
is
-ca:

Modem Kit $60.00
stateof theart, orig.• answer.Noluning nec­
essary. 103 compatible300 baud. Inexpensive
acoustic coupler plans included. Bd. Only
817.00. ArticleinJun.e'81Radio Electronics.

Z80 Microcomputer Kit $'69.00
16 bill/O, 2 MHz dock, 2KRAM, ROM Bread·
boardspace. Excellent for control.Bare Board
$28.50.FullKit 579.00. Monitor $20.00. Power
Supply Kil $35.00. TinyBille $30.00

2114 B1$13.95
2114L3 81$14.95
2764 814.50
ZBO DMA 8 9.95
.. PO 765 534.95
LM317K 8 1.50

2732-2
4164-150
1771
1791
1793
2532

S1 0.95
6.75

15.95
24.95
26.95
6.50

FEATURES: zao CPU: 41WI: II: WlC1M:allJI.IR iIllEO: IlUllC IIOUIlD GEIWm: CASSETTE IIllEIIICE
o a••le l. nI Wlga , pow erful, high performance a deJMlndabial

More than onough memory to store an yOUr programs
o Lo w c~t outNncfJ"tiI aottw.,. for en tertall'U'ftenlt Mluc:aUon and bual.....1

Existing programs that make you the master of your comput er
a p'pn-e.laed ralMd Iteyboanh Easy to UN wtth the feetof a typewriter
o __ quality ooIor " _041, D&uIlng and clear Imoges plus ...- ooulld
o .....ndabllity bulll~., 1ncIudes Interface s costl ng hundreds 01dollars on

AI other peraonal computers
o I!xpIlndabie to • I. ".. bu.l..... aratern
o Compl ete & •••, to uncMratand optnltfng m anual
o eo......et" portable
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~------------------------------------- -- ---------,: Electronics Paperback Books :
: Quality Paperbacks at Affordable Prices :
: BUY 12 PAY FOR 10-TAKE 2 FREE! :

I

o 30 SOLDERLESS
BREA DBOARD PRQ.
JECTS BooK·1.
$5.75. Whenever possl­
bkt the same parts are
used in sever,l pro­
tects-Even a flrst·tlme
bwlder can complete
these Clrcurts.

o HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK·
ING. $5.00. Helps you
troubleShOOt and repair
home·buill protectsof
fNery desmpClon.

::J MINHtAfAlX
BOARD PROJECTS .
$5.00. A vanety at pro'
,eds that can all be
buill upon a mini·matnJC
bOard that has 10 stops
and is 24 holes long

:::J lIODERN OP·AMP
PROJECTS . $5.00 .
Wide range of spedaJ·
Iled op-amp orcurts Ifl­

duding Io-noise. 10·
CbtortJOn.ultra-hl input
impedance. etc.

o MULTJ.CIRcurr
BOARD PROJECTS .
$5.00. 21 lalrty SImple
pro,ectsthat can all be
bl.lllt ona sngle
pmted-arCUIt board. All
are powered by a 9V
battery .

:J IC PROJECTS
FOR BE~NNERS.

$5.00. Inexpensivedtgi.
tal and linear lC's are
used to assemble this
se'-ctlon 01circuits In­
tended lor the be­
glnner.

o ART OF PRD­
GRAMMING THE 16K
ZXl1 . $6.25. Topics in­
dude full screen. scroll­
W>g. PEEK & POKE.
plus actual woritIng
programs.

o THE 6llO9 C0M­
PANION. SS.OO. Wnt­
len lor the a....r&Q8
ISsembty language
programmer. A discus­
sO'l of 6809 features &
reJe(ence wortc: tor the
6909 programmer.

:::J PRACTICAL CO....
PUTER EX­
PERIMENTS. $4.50.
Fills In backgroUnd10
microprocessorby coo­
structlngtypical compu.
lerCIlClJrtsusing cb ·
crete logiCcomponents.

o ART OF PRD­
GRAMMING THE 1K
ZXll . $5.00. How 10
use the features of the
ZX81 In programs that
Ltthe 1K machine and
are sbll fun to use.

o INTROOUCTION
TO BASIC PRO­
GRAMMING TECH·
N1QUES. $5.00. _
on aU1hof's ownexperi­
ence in learningBASIC
and helpng others to
learn 10 program.

:::J A MICROPROCES­
SOR PRIMER. $4.50.
Painless approach to
computing f1:i the be­
giMef. Step-by·step
explains computer op.
erationsand assembly.

o FIRST BOOK OF :J EN(lJNEERS •
HI-FI SPEAKER EN- MACHINISTS REFER-
CLOSURES. 54.50. ENCE TABLES. $2.00

o SOUDSTATE o SECOND BOOK
NOVELTY CIRCUITS. OF TRANSISTOR
$3.50. EQUIVAlENTS &

SUBSTITUTES. 5-1.50.

o 21 TESTED TRAN- o 52 PROJECTS US-
SlSTOR PROJECTS. ING IC 741. $4.00 .
5""S.

o BEGINNERS
o SOUD-STATE GUIDE TO
SHORTWAVE RE· ...PROCESSORS •
CEIVERS FOR BE· COIlPUT1NG. $4.50.
GINNERs. $4.50.

o VUDS PROJECTS.
o 50 PROJECTS US- $5.00.
ING IC CA 3130.
$4.50. o HOW TO USE OP·

AMPS. $5.75 .

o 50 CUDS IC PRD-
o AUDIO PRO-JECTs. $4.50.
JECTS. $5.00.

o POWER SUPPLY o ELECTRONIC
o HOW TO BUILD o MODEL RAILWAY

PROJECTS. $4.50. PROJECTS USING
ADVANCED SHORT- Contains designs and SOLAR CELLS . $5.00.
WAVE RECEIVERS.

PROJECTS. $5.00 constructIOndetails fol' Simple citwls thaI
$5.00. o CB PROJECTS.

almost any power sup- ha-..enumerous ap-
pty the experimentet'it pltcations around the

$5.00. lokelylOneed """"'.o BEGINNERS
GUIDE TO BUILDING o HOW TO GET o REUOTE CON- o ELECTRONIC 'I)M-ELECTRONIC PRD- YOUR ELECTRONIC
JECTS. $5.00. TROL PROJECTS. ER PROJECTS. $5.00.

PROJECTS WORK· $5.00. _ "" TIIfOOg Clrcurtstor
ING. $5.00. ntra· red.~ IghC.. & almostortt_

o ESSENTIAL \.ftrasonicsystems Ite the.,.,...."...... might
THEORY FOR THE n MULTl-ClRCUIT "_.elOngwrth ~. A most valuable
ELECTRONICS HOB- BOARD PROJECTS.

methodsot~ refer~.
BYIST. $5.00. $5.00. them.

o FIRST BOOK OF o ELECTRONICS o ELECTRONIC o COUNTER DRiVER
TRAN~$lOR EOUIY· ~UPUAED CRYSTAL TEST EOOlPMENT & NUMERICAL·
AlEHTS. & SUB- SET CONSTRUCTION. CONSTRUCTlOH. DISPLAY PROJECTS .
STITUTES. $3.75. $4.50. $4.50. ConstNCt>on de- $4.50. Features &P-

O PRACTICAL COli- ::::J ELECTRONIC
tails of a wide rangeof pllcations & projects
~st equipment the ex- using varioustypes qf

PurER EX· HOUSEHOLD PRD- pervnenter can build al numerlcal_V de·
PERIMENTS. $4.50. JECTS. $4.50. home. VICes.

:::J PRACTICA L ELEe­
TRONlCS CALC ULA­
TIONS AND FORMU·
LAE. $7.50. A bask:
reference work lnat
bnclqfllhe gap be·
tween complicated
leChnicaItheory & cut
and !ned methods .

::J INTERNATIONAL
DIODEEQUIVALENTS
GUIDE. 55.75. Helps
youfInd substltutes for
the l'NI"Iy different
lyPf'S of semiconductof
ciodes in use Ioday.

:J INTERNATIONAL
TRANSISTOR EOUIV­
ALENTS GUIDE.
$7.50. Products 01
more than 100 man­
ufacturers aro lISted &
cross·referenced wrth
possiblereplacements.

o HOW TO MAKE
WALK IE TALKIES.
$5.00. 0e!a1bes _

ment for tow·power
handheld operation.
112 pagesof roost
reao.ngfor the dedl·
cated expenmenter.

'.:J ELECTRONIC
CALCULATOR us­
ERS HANDBOOK.
$3.s15. Present s foonu­
lae data . methOds 01
calculation . CO!'1Ver$lOr'l

ladorS & morefrom the
vtfJWof the calculator
user.

o LINEAR IC EQUIV­
ALENTS AND PIN
CONNECTIONS . $8.25.
Showsequlvalef'lts & pm
connecUonsof a popular
user-oriented selectiOn of
Mnear ICs

o ELECTRONIC o ELECTRONIC
SYNTHESIZER PRQ. PROJECTS FOR BE-
JECTS. $4.50 . GINNERS. SS.OO.

:J 50 CIRCUITS US- o ELECTRONIC
lNG GERMANIUM, MUSte • CREAnVE
SlUCON& ZENER Of. TAPE RECORDING.
ODES. $3.75. $5.00.

:J 50 PROJECTS us- :::J ELECTRONIC
INO RELAYS, SCR'S SECURITY DEVICES.
• TRlACS. $5.00. $5.00.

::J 50 (FEY) FIELD- o HOW TO BUtLD
EFFECT TRANSlS- YOUR OWN SOUD-
TOR PROJECTS. STATE OSCILLQ.
$4.50. SCOPE. $5.00.

:J 50 ~MPLE LED o SECOND BOOK
CIRCUITS. $4 .25. OF CMOS tc PRO-

JECTS. $4.2$.
o 50 CIRCUITS US-
ING 7400 SERJES o PRACTICAL CON-
IC·S. $4.50. $lRUCooN OF PRE-

AMPS, TONE CON-
o 50 SIMPLE LED TROLS, AL TERS AND
CIRCUITS BOOK 2. ATTENUATORS .
$3.... $3.75.

::J PROJECTS U~NG o BEGINNERS
555 IC'S. $5.00. GUIDE TO DtGITAL

TECHNIQUES. $3.7 5.
:::J PROJECTS USING
LM3900 le 'S. $4.75. o ELECTRONIC

HOUSEHOLD PR0-

D RADIO CONTROL
JECTS. $4.50.

FOR BEGINNERS. o ELECTRONIC
$4.50. MUSIC PROJECTS.

$4.50.
:J ELECTROMC
GAMES $4.50 .

o POPULAR ELEe-

o SINGLE IC PRO-
TRONIC PROJECTS.

JECTS. $4.25.
$3.7S.

o RADIO CIRCUITS
o PROJECTS IN
OPTQ.ELECTRONICS .

USING IC·S. $4.50. $5.00.

o THE SIMPLE o SEMICONDUCTOR
ELECTRONIC ClR· TECHNOLOGY.55.75. ICUlT & COlI- E-..erything you always
PONEHTS. $5.75. All needed 10 know about
the lundamenla l theory soIId·state devices in

o ANTENNA PRD- o CD PROJECTs. needed 10 lead 10 a full
0110_.

JECTs. $5.00. CoYe<s $5.00. A~'" unde~"'the
praetlcalantennade- lJSefutlind interesting simple tledronic CIrcuit o COlIMUNICATIONS.
signs inctuding ac:t1ve. desig>s lor C8 andits~. $7.50. Covets most
loop & lemla types thaI

accessorie>. _
modem communication

.,. easy & inexpensiVe processor.~ o AlTERNAnNG I)'Slems. LN. micro-
k) build. u.r& more. CURRENT THEORY. wave. submarine. sat-

$5.75. Altemabng cur· ...... dIgtaI_x.
o RADIO STATIONS o CRYSTAL SET ..... theory- redoo& leIeg<epIly.
GLNDE.$4.75. Com- CONSTRUCTION. wt1ichthere can be no
p<ehenslYe" ""0 of $4.50. Pacted lull of ~'" s.scm...transmitters arcond the easy to duplicate de- speech. music. radio.
world. Presents kXa - ,;gnslor ayslal racIo or Te4evi.sOl

=m;v~!Ion. frequency . power. receivtf$.
"""""Y.

o LONG DISTANCE o AN INTRODue-
TV RECEPTION nON TO RADIO OX· o MICROPROCESS-
(TYDX) FOR THE EN- IMG. $5.00. Usten. In INQ SYSTEM &.CIR·
THUSIAST. $5.00. your home. to broad- CUlTS. $7.50. A truly
Practical & au- castsoriginating """",ehensiY. guide
lhoratatlVe introduction lhoo$ands of mHS to a. of the Mments of
to this unusual aspect away. TeUs how you • ",",-"",.,;ng
of elocUorUce. can ecit. sysltm .

ELECTRONIC TECHNOLOGY TODA'y INC.
P.O. Box 83, Massapequa Park, NY 11762

Address; _

Name' -'--

Sales Tax (NY State Residents) '- - - -

Number of books ordered D
Total Price of Books : $,----

I
I
I
I
I
I
I
I
I
I Shipping (751l: tst two books, 301l: ea additional) City State.e .L.Zlp· _

I TOTAL ENCLOSED $ Price~ good until July 31, 1983
L ~

'-­
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m
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CABLE TV ACCESSORIES

zip code

An~CH

LABU

HERE

---------1,
I

(please print)

state

MOVING?

Yo u r 0 Id ad ­
dress and zip
code

Six weeks' no­
tice

Don't miss a
single copy of
Radio-Elec­
tronics. Give
us:

Your new ad­
dress and zipcode _

Mall to: Radio-Electronics
. S UBSCRIPTION DEPT., P.O . BOX 2520,

BOULDER,COLO.~

city

Simple Simon Electronic Kits Inc 91
82 Sintec Co 24
69 Solder Craft (Multicore) 127
23 Solid State Sales 116
59 Space Age 90
47 Spartan Electronics Inc 140
58 Symmetric Sound Systems 104
38 Taft Electronics 46
74 Tektronix 7

Texas Instruments 28
Timex/Sinclair User Mag 23

30 Tinker Tron 108
4, 5 Triplett 20
49 Triton Marketing Group 30
63 Ungar 104
14 Vaco 25
15 Video Engineering Supply 108
19 Wahl Clipper 39
95 Wersi... 11O
7 WlIIiam B Allen Supply 26

Zenith 5

addreu

name22

25
55
70,71

66

24

3
72
43
36
48

34

90

ADVERTISING INDEX

76

94
20
54
29
41
46
83
33
35
65

31
50
10
40

60
26
28

80
21
73
51
56
13
78
67
42

86
79
17
27
32

RADIO-ELECTRONICSdoes not assume any responsibility for errors that may appear
In the index below.

75
16
44

61
37
59
52
9

81
8
88
68
64
12
39
87
53
99
45
6

Free Information Number Page
62 Abex.. I04

.3 Acthe Electronics 123
Advance Electronics 29 , 40-43
Advanced Computer Products 133
Albia Electronics 31
All Electronics Corp 119
AMC Sales 102
A.P. Products 27
Arizona Electronic S urplus 126
Beckman Instruments Inc •..................33
Beta Electronics 124
B&K Precision Dynascan 15
CD Electronics Inc 115
Chaney Electronics Inc 127
CIE, Cleveland Institute of

Electronics Inc 34-37
Communications 2
Cooper Tools Cover II
Components Express Inc 123
Compute r Products Peripherals 128
CRT Factory (Lakeside) 104
Diamondback Electronics 127
Digi -Key Corp 130, 131
'Digitron Electronic 118
Direct Video Sales 103
Dokay Computer Products Inc 125
Electronic Rainbow 97
Electronic Specialists 132
Electronic Technology

Today Inc •........................... .....90. 139
Enterprise Development Corp 94
Etco Electronics : 132
Etronix 99
Firestick Antenna Co 44
Fordham Radi o 49, 50
Formula International Inc 122
Gilco International Inc 118
Gillaspie Associates Inc •.... ................. 38
Globa l Specialties Corp .4 7
Goldsmith 108
Grantham College of Engineering 103
Graymark 126
Hal-tro nix 127
Heath Company I I
Hickok Electrical Instrument Co•.... 102
I.C . Master 105
lEU, Inc 128
ICS Computer Training 110
1I1InoisAudio 39
J ameco Electronics 120, 121
Jan Crystals 103
JaTanco 118
JDR Mlcrodevices Inc 134-137
Kalgo Electronics Co. Inc 90
KCS Electronics Corp 132
Leading Edge Products Cover IV
MCM Electronics 128
Mean Electronics 104
Memotech Corporation 9
MFJ Enterprises Inc • ....................... 116
Monarchy Engineering Inc 127
Mountain West 115
Mouser Electronics 128
Netronics R D Ltd : 99
Netwo rk Sales, Inc 123
New Horizons 93, 95
Newtone Electronics 94
NRI Schoo ls 16·19
OEM Distributing 104
OK Industries Inc •. .............................45
Omnltron Electronics 32
Pala Elect ronics Inc •......................... 102
Panavlse 44
Philips ECG 89
Philmetrics 100
Plymouth Electronics Co 99
Pomona Electronics Cover III
Priority One Electronics 10I
Professional Video Inc 132
Protecto Enterprises 13
Quest Electronics 138
Radle-Electronics Bookstore 100, 104
Radio Shack 117
Ramsey Electronics Inc 129
RCA 22
R.F. Electronics 126
Sams Books 48

. Scientific Systems 138
SCR Electronics Center 116
SEI Inc•.. ........................................... 115
Sencore I

~ .DG"115S
(6 Outlet)

$45. 95

$35.95
DG115P

• Geneu.tes10sUblepatterns rnclud,ng cross­
Il.1ttl'l , 7 x 11001. !;lilted rillnbowandpunty•
Compilet for convenltnl field semce use • lIery
rlI99tdaluminum ane stHl CUt fOf rtl lDJ.ty
al'lCl sn,e!chno• Selects outpUts on3 cnannets •
AdJ\lStlb 1e RFoutput Ifllo 75 Ohm Il»id for a
strong SIIjl11.11 WIth anyTV set• NTSC compabble

2 set coupler • •.•.•••••••._M . . ... _ • • • • • • ••• _ _ • • ••_ _ • • •••••_ • ••••• • • •• • •••• 2.~5

3 ... couple<_ ••••.••....•••.•.•..•••••••••••...••• •.•••..••••_ •••••.•.• ••••• •••.•.••.•.395
4 set coup6er _.__ _••••._•.••.•..••.•__••••._ __ 4.50
F c:onn-r. ._.._........•.................•.............._ 25

~~tr~.::::::::::::::: : ::::::: :::::: :::::::::::::: :::::: : ::::::::: : :::: :::: : :: : 'i:r.
VHF·UHFAMP.28OB 29,95

2-WAY SWITCH for

~
.-t, ~ pri~e~~~;~~~s,

. 000'"000. (RS232)

II:J $119.95

REFURBISHED
MONITORS
9",12", 'Commercial Grade ,.....,1'

as low as $49.95

Protect your
computer and
electronic equipment
from voltage spikes

SGL WADER

1500 Feet Cordless Phone $229.95
10 KM (6 miles) Cordless
Phone for Export Use Only
$325.00

SCOTCH DISKETIES
~ 51;, SSDD Soft Box 10 $29.95

51;, DSDD Soft Box 10 $39.95

en
oz
oa:
I­o
W
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W

o
is
-ca:

140



THE POMONA PROMISE
We provide the design engineer with the best

Dip Clip* made in this country.
Or anywhere.

The best.
Yes, we know that's a big

statement, the kind that puts your
reputation on the line .

But that's okay with tis be­
cause it's what we 've been saying
ever since we started in business
back in 1951. So it's only natural
that when we began producing
test clips for dual in-line integrated
circuit packages we would prom­
ise design engineers only one kind
of performance. The best.

Well, we've been making the
Dip Clip for quite a while now, and
the professionals in the electronics
industry who have used our .prod-

ucts will tell you plainly and sim­
ply that we kept our promise.

At ITT Pomona Electronics,
we know there is no such thing as
standing pat. We also know that
your needs change and your ex­
pectations become greater as the
demands become more severe. To
this end we will continue to create
a better way. A better product.

That's a promise.
All of our products are

described and illustrated in our
General Catalog, and it's free. Just
call (714) 623-3463 or 623-6751.
TWX 910-581-3822. Write to us at
ITT Pomona Electronics, a Divi-

CIRCLE 18 ON FREE INFORMATION CARD

sion of International Telephone
and Telegraph Corporation, 1500
E. Ninth St., Pomona, CA 91766.

In Europe: ITT CANNON
BELGUIM S.A.lN.V. Rue Colonel
Bourg Str. 105 Space A (B.3) 1140
Brussels, Belgium. Phone: 02-735­
6094.

Our products are available
through your favorite electronics
parts distributor.
• Dip Clip is a trademark for a Pomon a Electronics test clip.

ITT Pomona Electronics




