


Soldering, desoldering, fixed or portable,
look for Weller!

The OS500 power vacuum desoldering
station works with external air system.

The OS100 provides identical desoldering
performance linked with temperature

controlled soldering capability. .
The new portable OS600 offers you a

compact self-contained vacuum/air pump
desoldering unit.

Which one is for you?

The Cooper ~ e e 7 02 USA Tel (919) 362-7510 Telex 57949 7

BOKER®CRESCENT®LUFKIN®NICHOLSON®Pl...UMS®WELLER®WJSS®XCELITE®

~
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$1995.00

OSCILLOSCOPE CAMERA
MODEL 7000

• Fi ts all Oscilloscopesand most
Logic An alyzers

• Can behand -held ormounted
• Uses standard Polaroid@film
• Variable apertu recontrol : f3.5· f32
• Variableshutter speeds : 1 secondto

1/125th & B
• Built-in " X" contact for event

trigQering
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TIS1000 is a registered tradema rkofTime x Corp. Co pyrtght '"19 8 3 Communication s Electr on ics"
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Free!
Timex Watch

Choose your watch
from 5 styles

up to a
$49 .95 value

6 Timex Software Cassettes
up to a $116.70 value

Timex TIS 1016
16K Ram Pack

8 18 Phoen ix 0 Box 1002 0 Ann Arbo r. Mich igan 48106 U.S.A
Call TOLL-FREE 800 -521 ·4 41 4 or outside U.S .A. 313·973·8888

Name _

Computer Products Division

4~OMMUNICATIONS
..ELECTRONICS™

Free Timex Computer, Software
and Free Timex Watch

IiL!JD sinl:lElir- 1Ccc )

Free!
Timex Sinclair 1000

Computer
a $49.95 value

Just in time for back to school. ..
Tim ex technology and the buying power of Co mmun icatio ns

;.Electronics will put yo u in the cha lleng ing, fascinating are na of home
l electro nics for mu ch less than you th ought possible. As you grow in

your computer expertise and needs, you can be secure knowi ng your
TIMEX SINC LAIR 1000 Com puter is expa nda ble with a complete
line of acc essories. Yo u won't outgrow your TIS 10 00 Com puter - it
grows with yo u!

In addition to the accessories, Timex offers a full ran ge of software for
the TIS 1000 Computer. Cassette programs designed especiallyfor your
computer ope n the magfcal microprocessor doo rs to home management,
business applications, educational aids and comp uter games. If your
computer is used in business, it may be fully tax deductable.

Of course, as you become more skillful in using theTIS 1000 Computer,
you'llfind that you can create your own programs - tailored, as you wish,
to your own specific requirements. The extensively detailed instruction
manual that comes with the TIS 10 00 Computer gives complete informa­
tion on how to do your own programming.

Behind you and your TIMEX SINCLAIR 1000 Computer is proven
Timex technology and reliability. It doesn't end with the unique design of
this sensational computer. Timex wants you to enjoy and grow with it.
When something isn't clear or if you're having trouble operating your
computer, just dial 800·24·TIMEX - you'll be in touch with the Timex
Techn ical Support Group . They're ready to answer all your questions.

Join the home computer technology
generation at an amazingly low cost.

Receive your TIMEX TIS 1000 personal home computer and your
TIMEXquart z watch absolutely free when you purchase the following:
o The Timex TIS 101 6 16K Ram Pack
o The Timex TIS 2040 Printer
o And your choice of six of the following software cassettes:

1. College Cost Analyzer 10. Coup on Manager
2. Home Improvement Planner 11. IRA Plann er
3. Organi zer 12. Stock Option Analyzer
4 . Money Analyzer 1 13. Geometry 1
5 . Algebra 1 14 . Statistics
6. Mixed Game Bag II 15. Power Pack 1
7. Fortress of Zorlac 16 . Grimm's Fairy Trails
8. Gambler 17. Presidents
9. Sup ermaze 18. Cube Gam e

When you order, you will receive this complete package: TIS 1000
Computer, Ram Pack, Printer, choice of six Timex software cassettes, and
as an extra bonu s, a coupon for a free Timex quartz watch. But wait, there's
more. If you order before October 31, 1983 from CE, Timex willalso give
you a coupo n that's good for an additional six free software cassettes from
a choice of over seventy titles (Frogqer" excluded). The additional value of
this bonu s software is worth up to $116 .70. Therefore, ifyou act now, you
can get this complete package worth up to $461.20 for only$199 .00 plus
$10.00 for U.P.S. shipping and handling in the contin ental U.S.A.

Order at no risk.
AllTimex products carry CE's31 day money back guarant ee. If for any

reason you are not completely satisfied with th is special offer, return
everything within 31 days and we willgive you a full refund (less shipping
and handling charges). AllTimex computer produ cts come with a ninety
day warranty. Should anything go wrong with your Timex products,
simply mail it to Timex and they willpromptly repair or replace it. Dealer
and educational inquir ies welcome.
Mail orders to: Communications Electronics" Box 100 2-Dept. CE-10,
Ann Arbor, Michigan 48 106 U.S.A. If you have a Visa or Master Card , you
may call and place a credit card order. Order toll-free in the U.S. Dial
800-52 1-4414 . In Canada, order toll-free by calling 800 ·265-4828.
Telex anytime 810-223-2422. If you are outside the U.S.A.or in Michigan
dial313 -973-8888. Michigan reside nts add tax.The demand willbe great
for this fantastic limited time offer, so be sure to order today.

Order Toll-Free 800-521-4414
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IDEAS IN ELECTRONICS
Electronics publishers since 1908

SPECIAL FEATURE 75 YOUR OWN COMPUTER
A round-up of the computer systems currently available, organized
in price categories from under $500 to over $4500. Marc Stern

79 UNDER $500

95 $500 TO $1000

111 $1000 TO $1500

118 MANUFACTURER LIST

119 $1500 TO $2000

129 $2000 TO $2500

135 $2500 TO $3000

147 $3000 TO $3500

155 $3500 TO $4000

162 $4000 TO $4500

167 OVER $4500

BUILD THIS 63 MINI PLAYER-PIANO
Part 2. Winding up the theory and beginning construction.
Robert Grossblatt

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

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

12 VIDEOGAMES
Some different ways of distributing games.
Danny Goodman.

CIRCUITS AND 56 NEW IDEA

COMPONENTS An award-winning project from one of our readers.

58 HOBBY CORNER
A new contest. Earl " Doc" Savage, K4SDS

EQUIPMENT 24 BK Dynascan Model 1653 and 1655 Variable Voltag e Supply
REPORTS 30 Finger Print Control Module For Epson Prin ters

32 Global Specialties Model 6000 Frequency Counte r

40 Tektronix Model 213 DMM Oscilloscope

DEPARTMENTS 8 Advertising and Sales Off ices 20 Letters

208 Advertising Index 177 Market Center

8 Editorial 44 New Products

209 Free Information Card 6 What 's News

OCTOBER 1983 Vol. 54 No. 10

ON THE COVER
There 's little doubt that personal
computers have become the fastest
growing segment of the consumer­
electronics market. In the past year
many new compan ies have been
founded , and scores of new ma­
chines have been introduced. In ad­
dition, most of the "established"
manufacturers (in this industry that's
anyone that's been around longer
than two years) have either unveiled
new systems, or beefed-up their ex­
isting ones, to remain competitive.
The result has been greatly in­
creased selection, generally lower
prices , and just about utter con­
fus ion for the consumer. That's
where this special section comes
in- it's designed to help you make
sense out of the jumble of systems
by summarizing what's available. To
help make comparisons easier, ev­
erything is organized by list price.
The section begins on page 75.

TO OUR READERS
Due to our large computer-hardware
sect ion, several articles that were
origina lly scheduled for this issue
could not appear, due to space lim­
itations. Those articles will be pub­
lished in coming months.

COMING NEXT MONTH
On Sale October 20

• Test Equipment. A look at what's
new and unusual.

• Audio Tape. Audio-cassette
tapes and how they differ.

• How To Design Analog Cir­
cuits. All about filters.

• And lots more!
Radio-E lect ron ics , (ISSN 0033-7862) Published monthly
by Gernsback Publications, Inc., 200 Park Avenue South,
New York, NY 10003. Second-Class Postage Paid at New
York, N.Y. and additional mailingoffices. One-years ubscrip­
tion rate: U.S.A. and U.S. possessions. $14.97, Canada,
$17.97. Other countries, $22.47 (cash orders only, payable
in U.S.A. currency.) Single copies $1.50. © 1983 by Gems­
back Publications, Inc. All rights reserved. Printed in U.S.A.

SUbscrip t ion Service : Mail all subscription orders ,
changes, correspondence and Postmaster Notices 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 artwork or photographs if their
return is desired should they be rejected. We disclaim any
responsibility for the loss or damage of manuscripts and/or
artwork or photographs while in our possession or otherwise.
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As a servi ce to readers, Radio-E lect ronics publishes available plans or information relating to newsworthy products, techniques and scient if ic and technological developments.
Because of possible var iances in the quality and co ndition of materials and workmansh ip used by readers, Radio-Electronics disclaims any responsibil ity for the safe and prop er ~
function ing of reader-built pro jects baaed upon or f rom plans or informati on publis hed tn this magazine. w
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DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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ANTENNA
SWITCHING

HI-FI VHS

RANDOM­
ACCESS CEO

A noteworthy trend in new sets is the increased use of multiple antenna connections to help
solve the problem posed by two or more RF video attachments on a single set. In most cases ,
the antenna terminals may be switched via remote control. Magnavox, NEC, Panasonic ,
Quasar , Sanyo, Sony, and Zenith all have sets that permit the viewer to switch from one
75-ohm input to another , eliminating the complicated traffic jam at the antenna termina ls.

Sony is fielding a 13-inch model, designed especially for use with videogames or other RF
attachments; it has its second antenna terminal at the front. That termina l is controlled by a
HIT (Home Interface Terminal) Button that switches the set to the game or other device.

Zenith offers a system for switching among four RF inputs by remote control on many of its
sets. It requires the addition of a special switching splitter (carrying a suggested list price of
$30) at the back of the set (see photo) ; the remote-control unit has a sequential four-position
antenna control. Zenith also introduced the "Redi -Plug," a video-audio in-out eight-pin DIN
connector built into some of its sets and easily installed on most others made since November
1981. It will accommodate a Zenith teletext decoder and (in the future) an adaptor for
multichannel (stereo and bilingual) sound . GE and Magnavox sets, as well as most of the
other "true components, " also are claimed to be easily adaptable to multichannel sound .

With Beta Hi-Fi now launched on the market and providng excellent audio, Matsushita
Electric (parent of Panasonic and Quasar) has introduced the VHS answer in Japan , and it
should arrive on these shores by the end of this year or early next. Like Beta Hi-FI, the Hi-Fi
VHS system uses the high head-to-tape speed of the helical track to provide an auxiliary
high-quality stereo audio track. Beta Hi-Fi superimposes FM audio on the video track, but
Hi-Fi VHS uses a somewhat different approach . It adds two audio heads to the video head
drum and records the audio with a different geometric head angle (azimuth) to avoid in­
terference with the video informat ion. As in Beta Hi-Fi, the standard longitudinal audio track is
retained to maintain compatibi lity of older tapes with Hi-Fl VHS machines. The specs of Hi-Fi
VHS are similar to those of Beta Hi-F~a dynamic range of more than 80 dB, a frequency
response of 20-20,000 Hz, distortion 0.3% or less, wow and flutter less than 0.005%.

They said it couldn't be done-which gives RCA all the more satisfaction with its introduc­
tion of a random-access CED videod isc palyer . The new model , which was still unpriced at
presstime, uses a wireless remote control to let the user choose any "page" (single groove) or
"band" (selection) of the disc, or the choice may be made by dialing up the minute and second
desired. These may be programmed to play in any sequence, repeat , etc. An added feature of
the new machine is on-screen prompting: Alphanumerical reminders and queries appear on
the screen-such as "please load disc," "audio track A or B?" "Band _ to Band.L;" and so
forth . Special discs with individual frames repeated three times (the CED disc has four frames
per groove) will be available for programs using stop-motion. The random-access disc player
may be programmed with its own remote-contro l unit or with a Digital Command Center, a
51-button remote control that comes with many of RCA's new-model TV sets and monitors
and is designed to operate TV set, VCR and videodisc player. R-E



THE POMONA PROMISE
We provide the design engineer with the best

Grabber* made in this country,
Or anywhere.

Saying you can perform at
that level is one thing. Doing it
may be something else.

But doing it is what ITT
Pomona Electronics is all about.
And has been ever since we'
opened shop better than thirty
years ago.

That's why we promised that
no matter what it took, we were
going to produce the best line of
plunger action test clips going.

It's clearly a promise we made
good on.

And every year we add new
versions and new applications.
Now our Grabber line is one of the

most versatile assortment of test­
ing tools we offer.

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 97 ON FREE INFORMATION CARD

sion of International Telephone
and Telegraph Corporation, 1500
E. Ninth St., Pomona, CA 91766.

In Europe: ITT CANNON
BELGIUM 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.
• GRABBER is the trad emar k for a Pomona Electronics test clip .

ITT Pomona Electronics
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WHAT'S NEWS

FOUR AMERICAN INVENTORS ARE HONORED on US postage stamps.
Charles Steinmetz, upper left, for pioneering In electrical theories; Edwin
Armstrong, upper right, for frequency modulation; Nikola Tesla, lower left,
for alternating current theory and practice, and Philo Farnsworth, lower
right, for television pioneering and invention.

New color display
uses liquid crystals

A display system that uses a
monochrome cathode-ray tube
and a liquid crystal "color switch"
to produce a high-resolution, field­
sequential color display was
demonstrated recently by Tektron­
ix at the Philadelphia meeting of
the Society for Information Dis­
play.

The success of the new system
was due to the development of a
new, proprietary, fast liquid-crystal
optical switch. Combined with the
monochrome CRT, it produces a
high-resolution field-sequential
color display.

Because there are no shadow
masks or penetration phosphors,
the resolution can be as high as
that of any monochrome CRT.
Other advantages are inherent
convergence (there is only one
electron beam) excellent contrast
in high ambient light, and rugged­
ness. (The fragile shadow mask
and complex color gun are elimi­
nated.)

The new technology is expected
to find applications in instrument
displays, where its high resolution
wHi make it useful. It will also be
useful in small process-control dis­
plays, where the color can be used
for warnings or for highlighting
special situations.

compatible with the Atari 2600
VCS and Sears Video Arcade. It
can also be used with ColecoVi­
sion units equipped with Expan­
sion Module #1, or with the Col­
ecoVision Gemini system.

The "brain" that turns an Atari
2600 into a computer terminal is
the CVC Master Module , which
plugs into the console where the
game cartridge would normally go.
It consists of a sophisticated mo­
dem, two memory devices, and an
automatic telephone dialer. One
memory unit stores a videogame
or up to six pages of typewritten
text. The other stores the players'
names, ID's, the module's serial
number, contest scores, and tele­
phone numbers to access the
system.

The user simply turns on the TV
and the game system, and selects
the desired game from a list that
flashes on the TV screen. He
makes his selection with the joy­
stick and " fire" button, and the
module dials its memory-stored lo­
cal number to connect with the
central computer.The game's soft­
ware is then fed into the Master
Module . The whole telephone call
lasts usually less than one minute.

Costs of the service are claimed
to be moderate. The Master Mod­
ule is being offered at an in­
troductory rate of $49.50 (plus $5
for shipping and handling). Game
sessions (multiple plays of a
game) cost $1, or about 10 to 15
cents a play, depending on the
player's skill. A $15 membership
fee (waived during the introductory
period) is charged each member,
and if the player wants to enter
contests, a fee of 50 cents for
registering a high score in the cen­
tral computer. Games are charged
against credit cards. (Credit limits
can be set.)

The Gameline Master Module is

MASTER MODULE PLUGGEDINTOAN ATARI ves2600 and connected to
the telephone brings the avid player a plethora of the latest video games.

lamps, and polyphase alternating
current theory and practice.

Philo T. Farnsworth was born in
Utah in 1906. His more than 300
inventions were practically all in
television and related subjects. He
is most famous for his first all­
electronic television transmission,
made in San Francisco, CA, on
September 7, 1927.

Vldeogames to become
computer terminals?

A new service, Gameline, by
Control Video Corp of Vienna, VA,
promises as a start to allow any
owner of an Atari 2600 video com­
puter system (and a few other
brands) to tap into a vast central
computerized library of popular
videogames.

Eventually, says CVC, the
game-system owner will be able to
make use of a variety of other fea­
tures, such as sports reports, stock
quotations, news, electronic bank­
ing, and other services now avail­
able only to personal-computer
owners who subscribe to services
like CompuServe or The Source.

In addition to giving access to
an enormous variety of games,
Gameline gives the player a
chance to preview new games just
coming on the market, and to sam­
ple games before purchase. Con­
tests, from regional to worldwide,
with prizes ranging from T-shirts to
four-year college scholarships, are ·
also offered.

• ••••••• • •• ••• •• .~; _ _ _ - - or .. __ _ _ ...

•••••••••••••• • • • • • • • • • • •• • • • • • • • • • • • • • • •• • • • • • •• ••• •••

Postage stamps honor
four U.S. inventors

The United States Postal Ser­
vice has unveiled the design of a
block of 20-cent stamps honoring
four American inventors in the field
of electricity and electronics. The
stamps were issued September
21, 1983, at the U.S. Patent and
Trademark Office in Arlington, VA.

The four inventors selected as
most worthy of honor are Charles
Proteus Steinmetz, Edwin H. Arm­
strong, Nikola Tesla, and Philo T.
Farnsworth.

Charles Steinmetz-born in
Breslau, Germany, in 1865--came
to the United States in 1899, and
became the leading engineer and
scientist of General Electric Co. in
Schenectady, NY. Among the
more important of his manystudies
and inventions were researches
on the theories of alternating cur­
rent and high-voltage power.

Edwin Armstrong---born in New
York City in 189o-is credited with
the invention of the superheter­
odyne radio, the type used almost
universally today. His most impor­
tant achievement was the develop­
ment of wide-band frequency mod­
ulation, known to the average
listener as FM radio.

Nikola Tesla was born in 1857,
in Smiljan Lika, Croatia, in what is
now Yugoslavia. The more impor­
tant of his more than 700 in­
ventions included pioneering de­
velopments in radio, high-fre­
quency electrical currents, glow-
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TEK2213/2215/2235
DUAL TRACE OSCI LLOSCOPES

THE ANSWER
BY ANY MEASURE

Now 60 MHz or100 MHzTek\quality
is just a free phone call away!

Marketing Center. Technical
personnel, expert in scope
applications, will answer your
questions and expedite deliv­
ery. Direct orders include
operating and service man­
uals, two 10X probes, 15-day
return policy, and worldwide
service back-up.

Call toll-free:
1-800-426-2200,
Extension 76.
In Oregon, call collect:
(503) 627-9000, Ext. 76.
t Price F.O.B. Beave rton, OR.
"3-year warranty includes CRT and ap plies to 2000
family oscill oscop es purchased after 1/1/83.
Scopes are UL Listed. CSA and VDE approved .

Tek has expanded its
best-selling 2200 scope line
up to 100 MHz. And brought
it all as close as your
phone. Tek's revolutionary, ..
reduced-component architec­
ture brings unprecedented
quality, reliability and afford­
ability to the 60 MHz 2213
and 2215, and now, the
100 MHz 2235.

All three of these lightweight
(13.5 lb .) scopes feature 2 mV/
div vertical sensitivity and
5 ns/div sweep speeds, plus a
complete trigger system for
stable triggering on digital ,
analog or video waveforms.

Scopes with a compre­
hensive 3-year warranty* ...
probes ... and expert advice.
One free call gets it alii You
can order, or obtain literature,
through the Tek National

Bandwidth

No. of Channels

Alternate Sweep

VertfTrig B/W Urnit

Single Sweep

Accuracy: Vert/Harz

Delay Jitter

Trigger'g Sensitivity

Input R-C
variable Holdoff

Price

2213
60 MHz

2

3%

1:5.000

0.4 div at2 MHz

1MO-30pf

4:1

$1200t

2215
60 MHz

2
Yes

3%
1:10,000

0.4 div at 2 MHz

1MO-30pf

4:1

$1450t

2235
100 MHz

2 + Trigger View

Yes

Yes-20MHz

Yes

2%

1:20,000

0.3 div at1 0 MHz

1MO-20pf

10:1

$195ot

CIRCLE 74 ON FREE INFORMATION CARD

CClMMITTED TO EXCEllENCE



(/J
oz
o
II:
f­o
W
...J
W .

o
is
~

8

EDITORIAL
Yes! Another Buyers Guide For Computers

Our research tells us that most of our readers either own a compu­
ter or are considering purchasing a computer. Even among those of
you who do own a computer , many are considering either upgrading
their systems or outrightly purchasing a new system. In today's
marketplace, that's not an envious position to be in. It seems as if
everyone, and I mean everyone, is jumping into the computer mar­
ketplace with a new computer. And to make matters even more con­
fusing , there's a-flood of workalikes and lookalikes. These are com­
puters that are designed to look like or be "compatible" with other
computers such as the IBM PC, TRS-BO, Apple, or others.

With prices, features, and capability varying widely from computer
to computer, your decison won't come easy-and it shouldn't. With
such a wide array of computers available, you must weigh your deci­
sion carefully. Even with the drastic price reductions of late, comput­
ers aren't cheap. Even after you've made a decision, reconsider it
before you make your final decision. Get your hands on the compu­
ter and play with it. Make sure it runs the software that you ultimately
intend to use and that it will interface with the peripherals you wish to
connect to it. Try your darndest to ensure that the computer won't
become obsolete within a few months.

This month's Your Own Computer special section is intended to be
a guide to help you narrow down your choices. It is not meant to be
used to make a final decision. And above all, unless you pay carefull
attention to compatibility, or buy peripherals from the same manufac­
turer, don't expect to take your computer home, plug it in and have it
work. For example , all RS-232 I/O ports are created equal. Right?
Wrong! The RS-232 standard is sometimes adhered to and some­
times it isn't. So, if you buy a printer with an RS-232 port and con­
nect it to a computer with an RS-232 port, it may work. Then again, it
may not. Remember-Caveat Emptor!

ART KLEIMAN
Editor
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THREE-BIRD
SYSTEM

NBC ESCALATES
TRANSMISSION

RCA LAUNCHES
ADVANCED

SATCOM

AROUND THE
SATELLITE

CIRCUIT

VIDEOTEX!
TELETEXT BRIEF

BITS

Geostar Satellite System has proposed an all-digital nationwide service which would offer
paging , emergency monitoring , and other special services via three new satellites.The newly
formed company, based in Princeton , NJ, envisions three operational geostationary satellites
(at 70°,100° and 130°west longitude) plus an earth station with massive computer power. The
system would operate in the 2.48, 1.6 and 5.1 GHz spectrums and, if Geostar gets FCC
approval , the service could be up and running by 1987.

Geostar customers would be equipped with a $200 transceiver to transmit their coordinates
to any other transceiver. The units would have a 36-character message readout (probably
liquid crystal) or possibly a hard-copy printer. Geostar will automatically track the location of
all transceivers ; one of the birds will transmit an interrogation signal 100 times per second to
each transceiver; the transceiver automatically will relay a signal with an identifying code
through all three satellites . Using eight 32-bit sequences, GSS will be able to address 268
million individual users. The system will include suppression circuits in the transceivers to limit
the number of times they would respond to the interrogation if the user does not need instant
access .

GSS foresees airplanes and autos equipped with the devices to help signal an emergency
call for help. Travelers could also send or receive brief messages or reports via the GSS
system.

NBC-TV is now feeding its entire New York-originated schedule via satellite , with most of the
programming traveling via Comstar 0-3, transponder 1V (at 87° west longitude) ; some
afternoon programming goes out via Satcom IV, transponder 24 (at 83°). Almost all of the
network's programs-with the exception of sports broadcasts-are sent to affiliates via
satellite, including special closed-c ircuit news reports transmitted daily at 4:30 p.m. (eastern
time).

RCA Satcom 1R-the replacement satellite for RCA's original communications satellite
which has been in service for nearly eight years-is now in place at 139° west longitude.
Meanwhile the original Satcom 1 is still in service at 136°. The new bird is the first completely
solid-state domestic communications satellite, with 24 transponders of 8.5 watts each. The
new antennas provide stronger signal coverage to all 50 states.

Oak Industries has dropped its plans to build and operate a direct-broadcasting satellite
system. The company had intended to launch its own DBS bird by 1986 for direct-to-home
pay-TV programming, but now Oak has retrenched on its plans, although it still intends to
make equipment and programming for DBS and other pay TV services.

The FCC is eyeing a plan to restructure spectrum allocations to put DBS service in the
12-GHZ band, shared with other microwave services .

United Satellite Communications, which plans to begin DBS service this fall, is negotiat ­
ing with local telephone companies to install and service receiver facilities. USC will have five
channels of programming, and the company is also talking to existing cable -programming
services such as ESPN and Cable News Network about carrying their feeds as part of the
DBS service. USC plans to offer its package of programming for about $17.50 per month in
addition to the cost of buying reception facilities, now estimated at about $500.

Public Broadcasting Service has launched a demonstration teletext service , using vertical­
blanking-interval lines 17 and 18 for business data provided by Merrill Lynch and Co. The
service will be tested via public TV stations in New York, Chicago, and Miami.

American Bell Inc. will sell its videotex home terminal in south Florida this year for $595;
for now, the unit is intended to be used by customers of Viewtron, the electronic publication
and home banking/shopping service developed by Knight-Ridder Newspapers.

Control Data Corp. is becoming a major partner in Source Telecomputing Corp., raising
the possibility that some Control Data subsidiaries (notably Ticketron and various financial
service companies) may soon offer online interact ive services via The Source. R-E



For $35.50

Here's your best YOM value.
It's compact, drop-proof (3 feet) and provides 21
color-coded ranges-volts, milliamps, ohms,
temperature scale and decibels. True quality instru­
ment foryour portable applications. Tough, accur­
ate, taut-band meter, fuse-protected. Sensitivity
20,000 ohms/volt DC. High-impact case, colored
bright orange. Snap action, dual-detent range
switch. Range limits: 1000V DC and AC, 250 mA
DC, one megohm, +200°C. Battery Test provision.
Meter OFF position. Temperature scale (special
probe optiona l).

WV-547D. Same instrument in impact-resistant
car rying case. Han dle converts to t ilt stand.

$39.95

Want fu ll technical detai ls and a demonstrat ion? Call to ll-free, 1-800-523-3696, for the VIZ distributor near you .

Look to VIZ f o r value, quality, availability.
Over 70 instruments in the line-PLUS full accessories.

VIZ Mfg. Co., 335 E. Price St., Philade lphia , PA 19144
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VIDEOGAMES
Alternate means of distribution

DANNY GOODMAN , CONTRIBUTING EDITOR
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THE TIME MAY COME WHEN, HAVING CON­

quered or become bored with a cartridge,
we no longer put it on the shelf and go out
to buy another. Recently, a couple of
ideas have surfaced to offer different
ways of providing us with games to play
without investing in $20 to $40 cartridges
or waiting for a cable-TV company to
offer a game service.

One system getting underway now is
ca lled Gam eLine by Control Video
Corporation (8620 Westwood Cent er
Drive, Vienna, VA 22180). GameLine's
idea is to have games downloaded to your
2600 via the telephone. Here ' s how it
works .

First, you need to buy CVe's Game­
Line Master Mod ule for $50-60 at a local
videogame store. That gizmo, shown in
Fig . I, looks like an overs ized cartridge
and plugs into the cartridge slot of the
2600 (or a 2600-compatible machine) It
also comes with a cord that has modular
telephone plugs on either end and a "Y'
adapter. All you have to do is plug the
adapter into the back of your telephone,
and the cord from the adapter to the Mas ­
ter Module .

FIG. 1

A $15 regis tration fee sets up your
account with CVC. All charges are billed
to a credit card, and parents have the
optio n of limiting the dollar amount play­
able per week . Each time you download a
game, you are charged $1.00. For that
do llar, you ge t abo ut 10 complete
games-then the game disappears from
the console's memory .

To download a game, you must first
look at the listings of games offered by
GameLine in their monthl y news letter
(free for the first year). Responding to

prompts on the screen with your joystick ,
you select the number of the game you
want. Then the Master Module auto­
matically calls GameLine (either a toll­
free or local call), tells the main computer
who is calling , and asks for the game you
want to play . The entire transfer process
takes about a minute .

As of this writing , however, CVC has
not lined up too many suppliers of games.
Imagic is about the biggest of them all.
The balance of th e li stings are of
smaller-and a few defunct-producers,
including Telesys, U.S. Games, Data
Age , and so on. IfCVC can attract the big
g u ns -Atari, Act iv i s ion , P arker ,
Coleco-only then will GameLine be
something to consider. And even then ,
only if the companies release titles to
GameLine at the same time they're re­
leased to the stores. Then it'll really be a
great way to try out a potential blockbus­
ter cartridge . Unfortunately, I don 't be­
lieve CVC will get too big a following of
the big-n ame ga me producers-they
would rather sell cartridges outright.

The system does, however , hold prom­
ise as a telecommunications network for
the 2600 as people graduate to the compu­
ter keyboard . The GameLine Master
Module (technologically a fine product at
an attractive price) and main computer
could become a low-cost electronic mail
system for the masses.

Another approach
Taking a different approach to game

distribution is a company called Romox
(50 1 Vandell Way , Campbell , CA
95(08) . Although the firm is focusing its
attention on computer cartri dge-type soft­
ware now , there is nothing that would
prevent its concept from being carried
over to videogames.

Romox produces cartridges that can be
reprogrammed by a dealer equipped with
a special computer-like terminal. The
system is based on periodic telephone
transfers of software from a central com­
puter to the in-store terminal where it is
stored on a hard disk . The first cartridge
you buy costs about the same as a regular
game cartridge: $25-35 . Later , if you find
you don' t use that program anymore, you
can take it back to the dealer , look at the
list of hundreds of programs on hand and
have the cartridge reprogrammed with a
new game for about $10. The process
takes only a minute or two, and you leave

the store with a new program at one-third
the regular cost.

Romox has signed up several major
co mputer-software houses , including
Sierra On-Line, to participate in this new
distribution method. What I like about
this system over GameLine is that you get
a cartridge that you can play as many
times as you want. With GameLine , the
meter is running every time you lose a
life . That' s too much like the quarter­
eating arcades . I thought the hom e
videogame was supposed to let us get
away from constantly reaching into our
pockets for one more chance .

CommaVid's Cake Walk
for Atari 2600
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Comma Vid Cake Walk
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THERE IS NO LACK OF "CUTESY"

videogame cart ridges available for the
2600, yet more keep coming. CommaVid
Inc . (1470 N.Famsworth , Suite 203, Au­
rora, IL 60505) has published another one
of those games that seems aimed at the
younger or more sensitive games player.
This one is called Cakewalk, a simplistic
hand-eye coordination activity .

continued on page 14



NEW!
~

~~~I ®

Scanners
Communications Electronics:

the world's largest distributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow's paper are
coming through on a scanner today.

We give you excellent service be­
cause CE distributes more scanners
worldwide than anyone else. Our ware­
house facilities are equipped to pro­
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are in
stockforquickshipment, so if you're
a person who prefers fact to fantasy
and who needs to know what's really
happening around you , order your
radio today from CEo

Regenc~ M1 00
List price $3 19.95/CE price $199.00
6-Band, 10 Channel. Net-crystal scanner
Search • Lockout. AC/DC
Bands: 30-S0, 144-174, 44 0-S12 MHz.
The Reg encyTouch M100 provides the ease of
computer controlled, touch- entry program ming
in a compact-sized scanner for use at home or
on the road . Enter your favorite publ ic serv ice
frequenci es by simply touching the numbered
pressure pads. You' ll even hear a " beep" tone
that lets you know you've made contact.

In addit ion to scanning th e programmed
channels, the M100 has the abil ity to search
through as much as an entire band for an active
frequency. When a call is rece ived , the frequ ency
will appear in the digital display. You can either
continue searching or store the newfrequency in
one of the 10 scan channels.

NEW! Regency® HX650
List pr ice $119.95/CE price $84.00
S-Band, 6 Channel. Handheld crystalscanner
Bands: 30-S0, 146-174, 4S0-S12 MHz.
Now you can tune in any emergency around
town, from wherever you are , the second it
happens. Advanced circuitry gives you the
world's smallest scanner. Our low CE pri ce in­
cludes battery charger/AC. adapter.

NEWI Regency® MX7000
Allow 120- 240 days for deliver y after rece ipt o f
order due to high demand for th is product.
List price $599.95/CE price $449.00
1o-Band, 20 Channel. Crystal/ess. AC/DC
Frequency range: 26-27,30-108, 108-136 AM,
144 -174, 4 40 -S12, 806 -881 MHz., 1.0 GHz., 1.1 GHz.
In add ition to normal sc anner listening, the
MX70CO offersCB, VHF , and UHFTVaudio, FM
Broadcast, all aircraft bands (civil and military).
800 MHz communications, ce llular telephone,
and wh en conn ected to a printer or CRT, sat ellite
weath er pictures.

The Regen cy Touch MX7000 prov ides the
ease of computer controlled, to uc h-entry pro­
gramming in a co mpact-sized scanner fo r use
at home or on the road . Enter your favorit e fre­
quencies by simply touching the numbered
pressure pads. You'll even hear a " beep" ton e
tha t le ts you know you 've made contact.

In add it ion to scanning the progr amm ed chan­
nels, th e MX7000 has the abil ity to search through
as much as an entire band foran activ e frequency.
When a call is rec eived, th e frequency w ill
app ea r o n the digital display.

NEW! JIL SX-200
CE price $279.00/NEW LOW PRICE
8-Band, 16 Channel • Net-crystal scanner
Quartz Clock • AM/FM • AC/DC
Bands: 26 -88, 108-180, 38 0-S14 MHz.
Tune Military , F.B.I., Space Satellites, Poli ce &
Fire, D.E.A., Defense Department, Ae ronauti cal
AM band, Aero Nav igation Band , Fish & Game,
Immigration , Param ed ics , Amat eur Rad io, Jus­
tice Department, State Department, plus thou­
sands of other restricted radio frequencies no
other sc ann er is programmed to pick up.

The JI L SX-20 0 features unrestricted fede ral
frequency co verage - all 8 bands, sel ec table
AM/FM receiver c ircuits- 60db plus selec tivity,
tri-switch squelch sett ings - signal, audio and
signal & aud io, outboard AC power supply- DC
at 12 volts built-in, quartz clock- bright vacuum
fluorescent blu e read outs & dimmer, dual leve l
search speeds - tri-l evel scan delay swi tches,
16 memory channels in tw o channel ban ks,
rece ive fine tune (RID ± 2 KHz, speaker,
recorder, and recorder control jacks, dual level
RF gain settings-20 db pad, AGCtest points for
optional signal strength meters and man y more
featu res. Ord er your JI L SX-200 scanner today.

NEW! JIL SX-100
CE price $149.00/N EW LOW PRICE
6-Band, 16 Channel. Crystal/ess • AC/DC
Frequency rang e: 30-S4, 140-174, 410-S14 MHz.
The JIL SX-100 scanner is a mobile keyboard
programmable scanner that puts you in the seat
of th e action at home or in your ca r. Compact
and good loo king, the SX-100 even gives you
the time and date. It's small size will eas ily fit in
most domestic or foreign cars and it's AC/DC
adaptable for home use.

Regency® R106
Lis t price $ 14 9.95/ CE price $99.00
S-Band, 10Channel. Crysta/scanner. AC/DC
Frequency range : 30-S0, 146-174, 4S0-S12 MHz.
A versatile scanner, The Regency R-106 is built
to provide maximum recept ion at home or on
the road. Rugged cabinet protects the advanced
des ign circuitry allowing you years of depend­
able listen ing .

You'll hear calls on all the public servi ce
bands, also extended UHF and amateur. What
you will really appreciate, though, is that the
R-106 will provide the kind of first rate perform­
anc e you hav e come to expect from Regen cy.
Order crystal certificates for each channel.

NEW! Regency® 0810
List pri ce $399.95/CE price $259.00
8-Band, SO Channel • Crystal/ess • AC only
Bands:30-S0,88-108,11 8-136,144-174, 440-S12 MHz.
This scan ner offers Public serv ice bands, plus
Airc raft and FM broadcast stations. You can
listen to Bach or a Boeing 747, the Roll ing
Stones or the riot squad, or any of 50 channels.
Plus special direct access keys let you listen to
police, fire , emergency, or any of your favorite
channel s just by pushing a button.

Regency® R1040
List price $199.95/C E price $129.00
6-Band, 10 Channel. Crystal/ess • AC only
Frequency range : 30-S0, 144-174, 4 40-S12 MHz.
Now you can enjoy computerized scanner ver­
satility at a price that's less than some crysta l
units. The Regency R1040 let s you in on al l th e
act ion of police , fire , weather, and emergency
calls. You 'll even hear mob ile telephones.

Programming the R1040 is easy. Merely tou ch
the keyboard and enter any of over 15 ,000
frequencies on yo ur choice of 10 channels.

Fanon Slimline 6-HLU
List price $ 169.95/CE price $99.00
Low cost 6-channe/, 4-band scannerl
The Fan on Sliml ine 6-HLU giv es you six chan­
nel s of c rystal co nt ro lled exc ite ment. Unique
Aut omatic Pea k Tun ing Circui t adjusts the re­
cei ve r front end for maximum se nsit ivity across
the entire UH F ban d. Individual channel lockou t
switch es. Frequency range 30-50, 146-175
and 450-512 MHz. Size 2314 x6Y. x 1:' Includes
rubber duc ky antenna. Made in Japan. Order
crystal certificates fo r each channel.

TEST ANY SCANNER
Test any scanner purchased from Communication s
Electronics'" for 3 1 days before you decide to kee p it. If for
any reason yo u are not co mple te ly sat isfied, return it in
origi na l co ndit ion with all part s in 3 1 days, for a prom pt
refund(less shipping/handlingchargesand rebate credits).
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OTHER RADIOS & ACCESSORIES
Regency" C403Scanner 559.00
Pana sonic RF·9 Shortwave receiver $8 4.00
Panasonlc RF·799 Shortwave receiver 5219.00
Panasonlc RF-2600 Shortwave receiver 5199.00
Panasonlc RF-2900 Shortwave receiver. 5249.00
Panasonlc RF·31 00 Shortwavereceiver 5269.00
Panasonic RF·6300 Shortwave receiver 5539.00
HEWI Bearca!" t 151 Scanner 5169.00
HEWI Bearca!" Five-Six Scanner 5129.00
Bearca!" 300 Scanner 5349.00
Bearca!" 250 Scanner 5279.00
Bearca!" 200 Scanner 5189.00
Bearca!" 21OXL Scanner 5229.00
Bearca!" 20/20 Scanner 5289.00
Bearca!" 100 Scanner 5289.00
Bearca!" WeatherAlert 549.00
CHB-6 Fanon AC Adapter/Battery Charger 515.00
CAT·6 Fanoncarrying case with belt clip 515.00
SP55Carrying case for Bearca l Five-Six 515.00
MA·506 Carringcase for Regency HX650 515.00
SCMA-6 Fanon Moble Charger/AudioAmplifier 549.00
AUC·3 Fanonautolighter adapter/BatteryCharger 515.00
FB·E Frequency Directoryfor EasternU.S.A. S12.00
FB·W Frequency Directory forWestern U.S.A. 512.00
TSG "TopSecrerRegistryofU.S.Government Freq 515.00
RRF Railroad Frequency Directory 510.00
ESO Energy Services Directory 510.00
ASO Frequency Directoryfor Aircraft Band 510.00
SRFSurvivalRadio Frequency Directory 510.00
TICTechniques for Intercepting Comm. Manual 512.00
CIECovert Intelligence,Elect.EavesdroppingMan 512.00
B-41.2 V AAANi-Cad batteries(setof tour) 59.00
B·6 1.2V AA Ni-Cad batteries (setof tour) 512.00
A·135cCrystal certificate 53.00
Add 53.00shippingforallaccessories orderedat thesame time.
Add 512.00 per shortwave receiver lor U.P.S. shipping.

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, it is essential that you use an external
antenna. We have' a base and a mobile antenna
specifically designed for receiving all bands. Order
#A60 is a magnet mount mobile antenna and order
#A70 is an all band base station antenna. Price is
$3S.00 each plus $3.00 for UPS shipping in the
contine ntal United States.

BUY WITH CONFIDENCE
To get the fastest delivery from CE of any
scanner, send or phone your order directly to our
Scanner Distribution Center" 8e 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 purchase orders are accep­
ted from approved government agencies and most
well rated firms at a 30% surcharge for net 30
billing. All sales are subje ct to availabilit y, accept­
ance and verifi cation . All sales on accessories are
final. Prices, terms and specificat ions are subject
to change without notice. All prices are in U.S.
dollars. Out of stock items wil l be placed on back­
order automat ically unless CE is instructed dif­
ferently. Minimum prepaid order $35.00. Minimum
pur chase ord er $200.00. Most products that we
sell have a manufacturer's warranty. Free copies of
warranties on these products are available prior to
purchase by writi ng to CEoInternational orders are
invited witha $20.00 surcharge forspecial handling
in addition to shipping charges. All shipments are
F.O.B. Ann Arbor, Michigan. No COD's please. Non­
certif ied and foreign checks require bankclearance.

Mail orders to: Communications Electron­
ics" Box 1002, Ann Arbor, Michigan 48106
U.S.A Add $7.00 per sca nner for U.P.S. ground
shipping and handling in th e con t inental U.S.A.
If you have a Visa or Master Card , you may call
and place a c redi t card order. Order toll-free in
the U.S. Dial 800-521-4414. In Canada, order
toll -free by calling 800-265-4828. Tele x anytime
810-22 3-2 422. If you are outside the U.S. or in
Michigan dial 3 13-973 -8888. Order today.
Scanner Distribution Center" and CE logos are trade­
marks 01Communications Elect ronlcs"
t Bearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporation of indiana.
i Regencyis afederally registeredtrademarkofRegency
Electronics Inc. AD #072583
Copyright 81983 Communications Electronics·

4~OMMUNICATIONS 0

"ELECTRONICS'· ~
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m
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818 Phoenix0 Box10020 AnnArbor,Michigan48106U.S.A. ~
Calltoll·lree800-521·4414oroutside U.S.A.313.973-8888 W
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VIoEOGAMES
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Afari's Space Dungeon for
Afar; 5200

this type to take care of the occasional
players in your household. And I am con­
cerned that between each game, when the
title screen reappears, the cartridge does
not cycle throu gh the colors to avoid
burn- in on a color TV. There is also an­
other potenti al problem: the cartridge
may not work on the Colecovision 2600­
cartridge adapter-the sample we had did
not.

brace that tries to hold both controllers
steady whi le yo u co ncentrate your
physical action on the joystick . Without
going into the somewhat inane instructio n
manual explanation of what your screen
character is doing, suffice it to say that
you must move your charac ter into as
many of the 36 chambers on each level as
possible .

Treasures are picked up by running
over them . But you have to avoid or de­
stroy all the enemies who can do you in on
a second's notice . There are many kinds
to watch out for.

The only time you gain the bonus point
for picked-up treasure is when you fight
your way into the chamber with the bonus
square . Then , not only do you collect
bonus, but you proceed to the next, more
intensive level of 36 chambers. And so
on- for more levels than I could reach.
At levels two and up , a Thief is also in the
game . The Thief' s objective is to try to
take away treasures while you try to col­
lect them.

Controller action takes quite a while to
get used to . One joystick controls the
movement of your character within the
chamber and through openings to adja ­
cent chambers. The other joystick con­
trols the firin g directio n of a powerful
laser-type cannon. Unfortunately, you
have only eight firing directi ons, so to
aim at a rapidl y oncoming enemy, you
need to juggle the firing direction and
movement of your charac ter. That' s not
an easy task by any means because each
joystick needs to go in opposite direc­
tions: moving away fro m the enemy,
while firing toward the enemy.

Your progress through a level is moni­
tored in a map of the level that depicts
which chambers you've been in . That
map also shows which chambers still
have enemies lurking within ; which one
has the bonu s portal to the next level , and
where you dropped the treasure the last
time an enemy hit you.

The physical cha llenge of mane uver ­
ing two joysticks is tro uble eno ugh .
When you add the very fast action on
screen, you have one harried time keep ­
ing o n top of the sit uation . Space
Dungeon is an exce llent example of the
computer -quality games that the Atari
5200 is capable of . Let' s hope Atari main­
tains the same level of quality in future
5200 offe rings. R-E

Atari Space Dungeon
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FOR THE POOR 5200 OWNERS W HO HAVE

had to get by with only a handful of car­
tridges, let it be known that relief is on the
way; the rece nt crop ofAtari (1265 Borre­
gas Ave., Sunnyvale , CA 94086) 5200
cartri dges have been outsta nding addi­
tions to the fledgling library . And I don' t
think I' ve come across a more challeng­
ing a n d p ure ly addictive action­
video game cartridge on any system to
date than Space Dungeon,

One of the most unusual fea tures of this
game is that the player must use both
joysticks to control the action . The car­
tridge is packaged with a special plastic
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An introductory screen depicts a large
face of a mustached baker , complete with
chef's hat , and pairs of cakes streaki ng
along the bottom of the screen. When you
turn on the game, the name of the car­
tridge and the CommaVid company logo
appears at the upper left corner of the
screen . That introductory screen com es
back at the end of each game, displaying
the final score .

The actual game begins with a press of
the RESET button . Six rows of conveyor
belts dominate the screen action . At the
end of each conveyor is a small gap; on
the other side of the gap is a shelf. The
object of the game is to move the baker up
and down the screen to each belt , where
he transfers the cake or other pastry com­
ing off the conveyor over to the shelf. If
he fails to get to a pastry in time , it fall s to
the floor , and a cleanup man comes out
and sweeps the mess away. To keep things
interes ting, pastr ies co me at rando m,
either singly or in groups of two and
three , and at different speeds on each belt.

In defense of the oncoming cakes, you
can stop one conveyor by positioning the
baker at the end of that belt and pressing
the action button on the controller. The
belt turn s red and stops for a few seconds,
allow ing you some time to catch up with
the other cakes .

The cartridge cont ains 16 varia tions of
this one-pl ayer game. Differences be­
tween versio ns lie for the most part in the
speed of the cakes and the response speed
of the baker to your joystick action. A few
varia tions at the top-end feature tricky
gingerbread men who move along the be­
lts errat ically .

W hat disap pointed me most about
about this game is what I call the two­
dimensionality of the game play. I'm not
talkin g about graphics-which, I'm sorry
to say, are nothing special either- but
about how the game plays. All the action
is on the screen at once, and the action or
thought demanded of the player is minim­
al. In other words, there is essentially no
depth to the game.

Perhaps this level of game is what the
very young and/or inexperienced go for.
But there are so many other similar ­
playing games in the store racks with
much better grap hics and sound (sound
that does more than chime a dull tone at
the acqui sition of each point) that you
prob ably already own enough games of
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Whele's Your ELECTRONICS Career Headed?

The M ove You Make Today Ca n Shape Your Future

•

Independent Home Study Ca n Prepare You

Study materials, carefully writt en by the Gran­
tham staff for independent stud y at home , are
supplied by the College, and your technical
questions related to those materials and the
lesson test s are pro mptly answered by the Gran­
tham teaching sta ff.

Recog n it ion and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the Nat ional
Home Study Council.

o
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m
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Age...---_

We are located a t 2500 S. LaCie ne ga Blvd .,
Los Angeles, Califo rnia , but for faster response
please use our maili ng address: P. O. Box 35499,
Los Angeles, CA 90 035.

, ----------------------.I Grantham Colle ge of Engineering 10-83
I P. O . Box 35499, Los Angeles, CA 90035

I Please mail me your free catalog which expla ins your
I B.S. Degree ind ependent-study progra m.
II Name; --_ _

II Address, _

I
L~it~ ~at~ ~iP-_-_--__ ~

INDEPENDENT STUDY, AT HOME

Put professional knowledge and a COLLEGE
DEGREE in your electronics career. Earn your
degree through independent study at home,
with Grantham College of Engineering. No
commuting to class. Study at your own pace ,
while continuing your present job.

The accredited Grantham non-traditional
degree program is intended for mature, fully
employed workers who want to upgrade their
careers . . . and who can successfully study
electronics and supporting subjects through

Free Details Available from:

B. S. DEGREE

Grantham College of Engineering
2500 South La Cienega Blvd.

P. O. Box 35499
Los Angeles, CA 90035

Yes it's your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and furthe r with a
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wrl1Jody; making money
sellin~ microcomputers.

So ebo y59 ing to make money
servicing them.

Now NRI TrainsYou At Home To Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers
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The Catalog is Free.
TheTraining IS Priceless.

Send the postage-paid card for
our 104-page catalog showing all
courses with equipment and complete
lesson plans. There's no obligation
other than to yourself. See how NRI
can help you take advantage of the ex­
citing job and earnings opportunities
in the exploding field of microcom­
puters. If card has been removed,
please write to us.

NRI NRISCHOOLS
McGraw-Hill Continuing

, Education Center
.J'J~ 3939Wisconsin Ave.e:...•~ \V<lshington, DC 20016
I.MI.
We'll give you tomorrow.

as analternative to the Model 4. The
same technique for getting inside is
enhanced by using the new NRI- .
developed Computer Access Card. Only
NRI offers you a choice to fit your spe­
cific training needs.

Become the Complete
Computer Person

In addition to training inBASIC
and advanced machine language, you
gain hands-on experience inthe oper­
ation and application ofthe latest com­
puters for both business and personal
jobs.You're trained to become the fully
rounded, new breed oftechnician who
can interface with the operational, pro­
gramming, and service facets of all of
today's computers. You're ready to take
your place in the new electronic age.

OtherOpportunities
NRI has been giving ambitious

people new electronic skills since 1914.
Thday's offerings also include lV/Audio/
Video Systems servicing with training
on our exclusive Heath/Zenith com­
puter-programmable 25" diagonal
color lV...Industrial Electronics, Design

Technology...and other
state-of-the-art
courses.

verifying its operatio
ateach step. Using the NRI Discovery
Lab® that also comes as part of your
course, you build and study circuits
ranging from the simplest to the most
advanced.You analyze and troubleshoot
using the professional4-function LCD
digital multimeter you keep to use later
in your work Then you use the lab and .
meter to actually access the interior of
your computer...build special circuits
and write programs to control them.
You "see" your computer atwork and
demonstrate its power.

SameTraining Available
With Color Computer

NRI offers you the opportunity to
train with the lRS-80 Color Computer

LeamAtHome
to Service AnyComputer

NRI can train you for this excit­
ing, rewarding field. Train you athome
to service not only microcomputers,

but word processors and data ter­
minals, too.Train you atyour con­

venience, with clearly written "bite­
size" lessons that you do evenings
or weekends, without going to

classes or quitting your present job.
Your training is built around

the latest model of the world's most pop­
ular computer. It's the amazing

..../ lRS-80™ Model 4, now with disk
..:~' /~ drive and the capabilities and fea­

'?J.; 9 /,/././ tures to perform a host ofpersonal
1, ~ and business functions. No other small

computer has so much software avail­
able for it no other is used and relied, ,
on by so many people. And itsyours
to keep for personal and business use.

You get plenty of practical expe­
rience. Under NRI's carefully planned
training, you even install a disk drive

Seems like every time you tum
around, somebody comes along with
a new computer for home or business
use. And what's made itall possible is
the amazing microprocessor, the tiny
little chip that's a computer in itself.

Using this new technology, the
industry is offering compact, affordable
computers that handle things like pay­
rolls, billing, inventory, and other jobs
for business of every size...perform
household functions including bud­
geting, environmental systems con­
trol, indexing recipes. And thousands
ofhobbyists are already owners, ex­
perimenting and developing their
own programs.

Growing Demand for
Computer Technicians

This is only one of the growth
factors influencing the increasing
opportunities for qualified computer
technicians. TI1e U.S. Department of
Labor projects over a 600% increase in
job openings for the decade; most o~

them new jobs created by the expanding
world of the computer.

ems-&) isa trademarkof theRadioShackdivisionofTandyCOllJ.)

Training now includes either the TRS-80Model 4
Microcomputer with Disk Drive or the TRS-80
Color Computer with Computer Access Card; pro­
fessional LCD multimeter; the NRIDiscovery Lab;
and hundreds of demonstrations and experiments.
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LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

RECEIVE-BOARD PROBLEM
Heathkit has found a problem with HERO's

sonar receive board. It acts erratically within a
few hours of operation. That is caused by
noise-pickup from the logic supply .

Although they will upgrade HERO's under
warranty , you can also do it yourself. Just
replace the receive transducer wiring with a
shielded cable . Be sure, however , to connect
the shield to the uninsulated pin on the trans­
ducer. Finally, lift the P1101 plug above the
circuit board .
MICHAEL A. TYBORSKI
Application Engineer
Greendale , WI

SPEAKER PROBLEMS
Having restored many old radios myself, I

thoroughly enjoyed the article "How To Re­
pair Antique Radios " in the March 1983 issue
of Radio-Electronics.

We are a major reconing center with over
30 years' experience behind us. We would
gladly help any of your readers with any
speaker problems that they might have.
FRANK PETRONELLA
Phoenix Electronics
1100 FM 1960 W.
Houston, TX 77090

ON CHOOSING A PRINTER
I really must take exception to a number of

items in Les Spindle's comments on choos­
ing a printer ("Computer Corner ," Radio­
Electronics, March 1983). First of all, divid­
ing printers into dot-matrix and impact is like
dividing IC's into NAND gates and CMOS-not
only do the categories overlap, they don't
cover the entire topic.

" Impact" refers to the method of producing
the image on the paper. In impact printing, an
inked surface (normally a ribbon) and the

paper are forced together at high speed ,
transferring the ink to the paper. All of the
printers that Mr. Spindle talks about are im­
pact printers.

There are also a number of non-impact
printing technologies, the most common of
which are thermal (using a specially treated
paper that changes color when heated) ,
Xerographic (the laser printers, which are
very popular on large mainframe computers),
and electrostatic (similar to Xerographic, but
using specially treated paper and much sim­
pler mechanism).

The main advantages of impact technol­
ogies are low cost and the ability to produce
carbon copies. The disadvantages are lots of
noise, lots of moving parts to wear out, and
fairly low speed . The main advantages of
non-impact technologies are high speed and
low noise levels; the disadvantages are high
cost and inability to make carbons.

Dot-matrix refers to the method of forming
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1. Year Warrant
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"';0 cos t ly Sc hool. "';0 comm uting to class . T he O rigin a l
Ho me-Stud y course th at p repar es yo u for t he fCC
Ra d io telep ho ne licen se exa m in yo ur spa re t ime ! A n
FCC Governme nt licen se is yo ur "t icket" to thou san ds
of exci t ing jo bs in Comm~nica t io ns. Rad io & T V.
Mo bile two- wa y. M icro wa ve . Com pute rs. Rad a r. Ae ro­
space a nd m ore . You do n' t need a co llege degree to
qu a lify, but yo u d o need an FCC License. No need to
quit your job or go to school! You lea rn how to pass
th e r-CC License exa m a t hom e at your own pace with
th is easy-to -un derstand. pr oven co urse . It 's easy. fast
an d low co st' G UAR A NT EED PASS - You get your
FC C License o r mo ney refun ded. Wri te for free detail s.
Soo n you co uld be o n yo ur wa y to being one of th e
high est wo rke rs in the elec t ro nics field. Send for FREE
facts now. MAIL COUPON TODAY!r----------------------,
I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. 90 I
I P.o. Box 2223, San Francisco, CA 94126 I
I Rush F REE facts on how I ca n gel mv FCC License in I
I spare lime. No ob liga tion . No sale sma n will cal l. I

I NAME I
I ADDRESS I
I CITY STATE-------.ZIP I
L ~J



Here's why we're NumberOne.

Standard l P-1, only $50.00', with latching memory-captures
pulses as fast as 50 nsec, to 10MHz, guaranteed
Economy lP-2, $32.00', guaranteed to 50 nsec, 1.5 MHz
High-speed lP-3 with memory, only $77.00', guaranteed to
10nsec (6 nsec, typical) and 50 MHz!
New Eel lp·4t, $150.00: the new industry standard-with
memory, guaranteed to 4 nsec (2 nsec, typical) at 150 MHz!
tLP-4 probe exclusively for use with ECL. For DTL, TIL or
CMOS, select LP-1 , -2 or -3.

o
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Interchangeable thin­
profile power cords

(instead of awkward,
heavy or coiled cords)

Unsurpassed reliability­
performance proven

All specs conservative
and guaranteed

Call toll-free for details
1-800-243-6077
During business hours

True multi-family
performance:

DTL, TIL, CMOS.
Or feUI

GLOBAL
SPECIALTIES

CORPORATION

Easy-to-use Memory
and Pulse functions

Full readout
indications- HI, LOW

PULSE

70 Fulton Terr.. New Haven , CT 06509 (203) 624-3103, TWX 710-465-1227
OTHER OFFICES: San Francisco(41 5) 648-0611 , TWX 910-372-7992

Europe : Phone Saffron-Walden 0799-21682 , TLX 817477
Canada: Len Fin kler Ltd.. Downsview, Ontario

Overload and AC-line­
protected high­

impedance input
Linear input impedance
eliminates errors due to

non-uniform loading

When it comes to logi c probes, mo re peo ple purch ase Global
Specialties I Because you can spend twice as much and not
get the speed, p rec ision, f lex ib ility and accuracy offe red by
our four logically-pri ced probes- inc ludi ng our remarkab le
new 150 MHz Eel Probe. Not to mention the versati lity,
reli ab il ity and durabi lity we 've become famous for.

But we don 't sto p the re. When it comes to logi c tes ting, Global
Specialt ies does the complete job . With ou r DP-1 auto-sensing
d ig ita l sig nal injector- for fast, easy stimulus-response testing
at an economical $83 .00*. Plus a line of multi-c ha nne l l og ic
Monit ors tha t provide an inside picture of c ircu it activity at up
to 40 nodes simu ltaneously. And each p roduct has an idea­
fi lled ap p lica tions manual - as we ll as an unmatc hed line of
high ly-functiona l accessories , to extend its ve rsati lity still mo re.

With Glob al Spec ia lties , there' s no need to comprom ise on
pe rformanc e. Or value. Discover fo r yourself why we 're the
number-one logi cal cho ice!

Complete line of
interchangeable
probe tips and
grounding wires,
including easy

clip, banana plug,
alligator clip
jumpers and

variety of power
cords

•Suggested U.S. resale. Prices, speci fications subjectto change without notice. 0 Copyright1981 Global SpecialtiesCorporation.
CIRCLE 10 ON FREE INFORMATION CARD 21



THE PROGRAMMA III
I thought I would let you know how much I

enjoyed building the Programma III, and best
of all the application and use of it. Iwas able to
build it in 12 hours' time.

When I fired it up, I found one wiring error
and one bad IC. The LM380N went up in
smoke . The reason for that was that it went
into oscillation (448 kHz) out of pin-8 output
and couldn 't handle the power dissipation. I
cured the problem of oscillation by referring to
the National Linear Data Book, page 10-42,
note 4. If oscillation exists under some load
conditions, add 2.7 ohm in series with pin 8.
Thought I would let you know 'about that , in
case someone else has the same problem .

All in all, it was a fine project and I loved it. I
have learned more about IC's these past two
weeks, using your Programma III, than in the
previous 10 years . I have even fixed a way
with the plugs to test op-amps .
GEORGE STEINER
Sacramento, CA R·E

RADAR DETECTORS
Richard Kolasinski presented quite a few

important pieces of information in his letter on
radar detectors in the March 1983 Radio­
Electronics, but it seems that he forgot to
take all of his information to its logical conclu­
sion.

If the "vast majority of drivers" are exceed­
ing the speed limit "when they think they can
get away with it," then obviously, the speed
limit is too low. What isn't quite so obvious is
that police officers , who are required to en­
force artificially low speed limits , have their
hands full , and end up ignoring the bad driv­
ers - in effect , condoning their bad driving .

Want to put the radar-detector industry out
of business , Mr. Kolasinski? Then help us get
the speed limits back to reasonable levels .
Maybe then we can all stop watching our
speedometers and watch the road instead.
DAVID BARNES
Cincinnati, OH

characters. Dot-matri x printers form charact­
ers from an array of dots (usually 5 dots wide
by 7 dots high, or 9 dots wide by 11 dots high).
Formed-character printers (what Mr. Spindle
calls " impact printers ") have the complete set
of characters fully formed (as you find on a
typewriter) . There are a few other methods of
forming characters, but they are very rare.
The main trade-offs between dot-matri x and
formed-character printers are speed , print
quality, and functionality. (Contrary to Mr.
Spindle 's assertion, noise level is a function
of image technology, rather than of character
technology.)

Dot-matrix printers are generally faster
than formed-character printers. The print
quality of formed-character printers is usually
much higher, but some of the newer dot­
matrix printers use overlapping dots , which
results in a print quality that is nearly as good
as that of formed-character printers.

An area that Mr . Spindle completely
ignores is that of functionality. A formed­
character printer can produce only charact­
ers which are in its formed set; a dot-matri x
printer, however, has the capacity to produce
any character which can be formed from its
matrix-including complete pictures . (Those
capabilities, programmable character sets
and graphics capabilities, are usually offered
as options .)
LAWRENCE J. JONES
Cincinnati, OH

l H$ T R UMU HS THAT STAY AC C URATE

•
SIMPSON ELECTRIC COMPANY
A Katy Industr ies. Inc. Subsidiary
853 Dundee Avenue , Elgin, IL 60120
(312) 697-2260
Telex 72-2416
Cable SIMELCO

Professional-grade instruments have: continuity beeper , diode test ,
transient protection and double fusing . UL Recognized test leads and a
fuil line of optional accessories .

The 470TM is our new low-cost , fuil -function, hand-held DMM with 25
ranges , 0.15% basic accuracy, thumbwheel knobs, and a 2-way fold­
out stand. The 467E hand-portable DMM has 0.1% basic accuracy,
peak hold, true RMS and 26 ranges. The 360 Series 3 digital YOM (with
world famous 260(!) styling) has 0.1 basic accuracy, 28 ranges , bright
LED display, rechargeable batteries .

These 3 new DMMs wiil join the family of 29 other .~
UL Listed Simpson Instruments . .available at lead- (~\~ 'lit:-~
ing electrical/electronics distributors worldwide. (~~..~ '

\....: r(,l:xJ
\~ ~
~ 5.1\. "

Three New Simpson
3Y2 Digit DMMsl

FOR THE MAN ON THE JOB . . .
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Nowyou can choose
from the big,wide
wonderful world of

ZENIm
VIDEO/AUDIO
ACCESSORIES
for the new sounds,
new sights, and fun
you may be missing

Today,with more of us tapping into our
1Vs for more than the news,sports, and the
typical1V "shows" we are so familiar with,
Zenith introduces a whole host ofvideo
accessories designed to access just about
anything in the television spectrum.

First among these super-convenient 1V
accessories is the push-button Zenith Video
Organizer that lets you switch from one
program source to another - even lets you
record - without the nuisance ofchanging
connections manually.

Individually packaged and clearly
labeled for cash-and-carry convenience at
your Zenith dealer'sare such 1V accessories
as dust covers, video tape ID kits, cassette
storage modules, signal splitters, attenuators,
terminators, A-B switches,"F," mini and
other types of plugs and jacks invirtually
any combination...plus cables ina variety
of lengths, each with gold electroplated
connectors.

Also included inthis, the biggest,
broadest-ever Zenith line of video, audio
and telephone accessories, are indoor and
outdoor antennas ...super lightweight
stereophones ...and 2- and 3-prong Zenith
Spike Suppressors to protect the 1Vs, home
appliances, and solid-state electronics in
your home from damaging high-voltage
surges the year-around.

Make the most of ITs new potential.
With video /audio accessories bearing ITs
best known name for reliability.They're
atyour Zenith dealer's now.Go see!

7!1f1,a
The quality goes in before the name goes on®

Zenith Radio Corporation
Service, Parts& Accessories Division

11000 Seymour Avenue
Franklin Park, Illinois 60131



EQUIPMENT REPORTS

B&K-Dynascan Models
1653 and 1655 Variable

Voltage Supplies

CIRCLE 103 ON FREE INFORMATION CARD

W E'VE FELT FOR A LO NG TIME THAT ONE

of the most useful pieces of test equip­
ment for servicing TV sets is the variable-

B&K 1653/1655

OVERALL II I I I I
PRICE

EASE II 1 I 1 1 ,
OF USE

INSTRUCTION 1 ' · 1 1 1 I
MANUAL

PRIC5"VALUE ' 1 II I 1 I
1/12131415161718 19 10
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voltage tra nsfo rmer (Variac) . Now,
B&K-Dyna scan (6460 West Cortl and
Street , Chicago, IL 60635) has come up

with a couple of units that are even better .
Those are their model 1653 and 1655
(shown) isolated variable-voltage suppl­
ies. The advantage that those have over a
standard Variac is that they also isolate
hot-chassis sets . That's essential con­
sidering that so many modem TV sets use
full-wave bridges right across the AC
line. A chassis like that is hot to every­
thing, (including your test instrument!) so
an isolation transformer is necessary for
safe servicing.

The difference between the two models
lies in their current ratings, and the inclu­
sion of some extras on the 1655 . The 1653
has a 2-amp current rating , ample for
practically all TV sets. The 1655 has a
4-amp rating, and also has a variable volt­
age soldering-iron outlet on the back.
With that , you can keep the iron hot
enough to work, yet cool enough to save
tips.

One source
for thousands
of VCR parts.

VCR
PartsROil

RCA VCR parts are available from more than 600
authorized RCA parts distributors. See your local
RCA distributor for RCA's new VCR parts kits ­
they 're easy to use and reuse. Each package
has a handy slide top - and features detailed
cross-references to other manufacturers'
model numbers and stock numbers.

One more thing. Kit prices are lower than
the total cost of the individual parts . So see
your RCA distributor today. Also ask for a
copy of the VCR Parts Cross Reference of
more than 8000 VCR parts (Form
1F662?) and VCR Tool Catalog (Form
1F685?). Or write: RCA Distributor and
Special Products Division, 2000 Clements
Bridge Road, Deptford, NJ 08096.

Service more than 95 RCA and other brand
model s w ith these VCR Parts Kits:
199094 and 199095 Belt Kits, 199096 Lamp Kit, 199097 Fuse Kit , 199300 rc Kit24
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what if there were a
faster way to build and
test circuits?
There is.Circuit-Strip from AP
PRODUCTS makes circuit building
a snap, giving you more time to
experiment, to create. With a
Circuit-Strip solderless bread­
board, all you have to do is plug
in components and intercon­
nect them with ordinary #22
AWesolid hook-up wire. If you
want to make a circuit change,
just unplug the components in­
volved and start over. It's just
that easy. Circuit-Strips feature
610plug-in tie-points and have
a capacity of up to 6 14-pin
DiPs. Four separate distribu-
tion buses of 35 tie-points
each give you access for
power, ground or signal.

what if it were easier to
identify tie-point
locations in a circuit?
It is. Circuit-Strip hasa molded­
in alpha-numeric grid for in­
stant identification of every tie­
point. Schematics can be la­
beled with each tie-point loca­
tion to make circuit building
faster and troubleshooting
easier. Circuit-Strip is ideal for
electronic training programs as
well as laboratory use.

•

what if Circuit-strip had
a new low price?
It does. Circuit-Strip now carries
a suggested resale price Of only
$12.That means that the best
tool for t he job now hasthe
best price ever.

What if you need more
information?
That's easy, too. Just call toll free
800-321-9668 for the name of
the distributor near you. <In
Ohio, call collect (216) 354-2101'>

A P PRODUCTS INCORPORATED
9450 Pineneedle Dr. • Box 540

Mentor , Ohio440 61 -0540
[2 16] 354-2 101

TVVX:810-425-2250
In Europe, contact A P PRODUCTS

GmbH Baeumlesweg 21
0 -7031 W ei! 1 • West Germany

Phone: [07157] 62424
TLX: 841 0 7 233 84
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IT'S HERE!
IT'S FREE.

Both units have a front-panel meter that
measures voltage and current. The met­
er's function is selected by pushbutton
switches . On the 1653, the meter mea­
sures voltages when the button is in, cur­
rent when it is out. The 1655 has separate
pushbuttons for voltage, two current
ranges (0-2 and 0-4 amps), and a special
leakage test for checking the isolation of
any exposed metal parts to either the
ground side of the line or to the hot side.
The test probe for that last function is
permanently connected; all you have to
do is pick up the probe, push the button
and you're ready. Leakage is read on the
meter in microamps. Incidently, if you
read more than 500 microamps , some-

thing is definitely wrong in the set! That is
the standard maximum value specified by
OSHA, UL and CSA. Some makers spe­
cify even a lower limit for greater safety.

As we mentioned earlier , you need an
isolation transformer when working with
hot-chassis sets . Both of the B&K units
have very high isolation (leakage less
than 0.1 rnA). There is one isolated outlet
on the 1653, and two on the 1655.
However, the manufacturer warns
against plugging two hot-chassis sets into
the 1655 at the same time. There is always
a chance that the two will be hot to one
another, and cause damage to something.

The load current can be accurately read
with either unit. That is useful for such

things as checking for nuisance tripping
of circuit breakers. To do that, check the
rating of the breaker in the service data ,
then plug it in and bring up the current
slowly to see if the breaker is tripping too
fast. That isn't at all uncommon, and it
can lead you to unnecessary testing to find
out if the set has too much leakage, etc. If,
for instance , the breaker is rated 1.9
amps, but trips at only 1.5 amps, it's
obviously bad.

Sets with problems that show up only
with high or low line-voltage can be
checked instantly . (Those are the ones
that work fine in the shop, but act up as
soon as they are taken home.) High line­
voltage should be suspected if the set has
a history of blowing out output transis­
tors, etc , To assure yourself that the set
will work fine at low (lOS-volts AC) or
high (l25-volts AC) line-voltages, sim­
ply use either device to check operation at
the extremes .

The standard use for devices such as
those is to raise the line voltage slowly
enough to allow you to perform some
tests on the set before blowing out the
output transistor, etc. Be sure to watch the
line current while doing that. The normal
load current is provided on the schematic
(or should be!)

The units' meter is very accurate; we
checked readings against a very accurate
DVM and found them to be right on the
button , They claim an accuracy of ± 5%
full scale, but our tests showed it to be
even better than that.

In all, then, those are versatile, useful
instruments that make servicing safer for
the set and yourself . They are also well
made. As evidence of that, one of the
ones sent for review had been badly mis­
handled by the shipping company-the
front panel , as well as the shaft of the
Variac control, had been bent. For curios­
ity's sake we tried it out before sending it
back for adjustment. It workedperfectly.

The model 1653 carries a suggested list
price of $165; the model 1655 carries a
suggested list price of $350. R-E

continued on page 30

.. . AND IT'S YOURS'

CALL TOLL F'REE TODAY!

1-800-543-3568 1-800-762-3412

Consolidated Electronics has a catalog that's sure to please you.
We 've slashed 80% of ou r prices in this catalog . We at CEI are so
sure that you'll find our quality parts dependable that we've put a
TWO YEAR WARRANTY on everything. Not only that, CEI is
offering FREE shipping and handling . Just call us TOLL FREE for
details.

"If you think that's bad, you should try
turning it on when it's plugged in!"

OHIO WATS

TELEX NO. 288-229

NAT IONAL WATS

705 WAT ERVLI ET AVE" DAYTON, OHIO . 45420
IN DAYTON. (513) 252-5662
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RCA's galaxy of MRO devices makes your
world an easier place to work. Our new
Industrial/MRO Guide is your one solid state
replacement source for everything you 'll
need on maintenance and repair jobs. And
it's bigger and better than ever.

We've added 32 extra pages, and a
combined Index/Cross Reference section

. with four separate columns: product type ,
device ID code , device to use, and page
number for abbreviated device specs. You
need look in only one place in the Guide to

determine which RCA device will best fulfill
your MRO requirements. There is even a
special section on High Reliability Devices.

The RCA Industrial/MRO Guide, #1K7304.
One source for all your JEDEC and
commercial replacements. For your copy,
see your local RCA Industrial/MRO distribu­
tor. Or write: Sales Promotion Services, RCA
Distributor and Special Products Division,
2000 Clements Bridge Road, Deptford, NJ
08096. And may the source be with you!
•Joint Electron Device Engineering Counci l

nell
SKReplacement
Solid State
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continued fro m page 26

Dresselhaus Finger Print
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Azuza, CA 91702) comes in. It is a user­
installed retrofit device for the Epson (and
similar) printers that allows many of the
most commonly used print functions to be
pre-programmed by simply touching the
printer ' s control buttons-the three but­
tons located on the top of the printer
which normally place the printer on/off
lin e , fo rmfeed (FF) the paper , and
linefeed (LF) the paper.

With Finger Print , the user can select
the setup fun ction(s) before printin g
starts, and even change the setup during
the run . If the software can't be pro­
grammed to stop the printer for a change
in setup (type style), the printer can be
stopped with its own on/off line switch,
the new setup can be programmed in, and
the printer restarted.

Finger Print provides either nine or ten
functions, dependin g on whether the
Epson printer has Graftrax or Graftrax­
Plus . If the printer has Graft rax Plus the
functions are: 1: RESET (clears all setup-­
restores printer to normal power-up state,
and flushes the printer's own buffer); 2:
COMPRESSED PRI NT (16.5 characters-per­
inch); 3: DO UB LE WIDE (does not auto­
matically cancel at the end of the print
line); 4: EMPHAS IZED (creates bold print);
5: DO UBLE ST RIKE crea tes super-bold
printing when used with EMPHASIZED

command or it can be combined with
COMPRESSE D PRINT for enhanced " micro
type" ); 6: PERFORATION SK IPOVER (when
printing near the bottom of the page the
printing automatically skips over the per­
forations of tractor-fed paper); 7: INDENT

(indents left margin six spaces so print­
outs can be punched and put into binders

USE

YOUR

READER

SERVICE

CARD

DON'T
FORGET

EQUIPMENT REPORTS

Finger Print Control
Module for Epson Printers

SOME OF THE MO RE POPULAR PRINTERS,

such as the the Epson MX-80IMX-IOO
printers and their clones-such as the
printer for the IBM PC-have extended
software -program mable "fonts" (print
styles). They include 10 (standard) pitch ,
16.5 (compressed) pitch, expanded size,
italics, double strike, enhanced printing,
or almost any possible combination of
type styles . For example, it' s possible to
have the Epson pr int enhanced, ex­
panded, italics in either pitch .

Unfortunately, the printers' features
are software driven by control codes from
within the program or by a direct state­
ment (command) from BASIC, such as
" LPRINT CHR$(27)'P' ." While some
software, such as word-processing soft­
ware, makes provision for a few printer
codes, other software doesn't. Even the
few non word-processors that permit ini­
tial printer-setup codes rarely allow the
user to change the setup once the printing
is under way.

That' s where Finger Print from Dres­
selhaus Computer Products (PO Box 929,

$100 ~~~tage
handling

' $ SS SSS S$
FREE

SOCKETS! ~

for 0 IP Socket Deal!

Send check to ISCET, 2708 W.
Berry St., Ft. Worth, TX 76109.
Name _

Address
Clty _

State Zip _

__ coples @$5.00es..... _

__ Send material about ISCET
and becoming certified.

------_./"--.. -----
S 8, 14, 16, 24 pIUS we will sen d
Sand 40 pin you FREE our
SOlP S k 56 page cata log

S~ts :.I()S";n ~~~:o~O~nOFF

~Y~ any purchase.

SINTEC COMPANY When Ordering
S 28 8th Avenue Call Toll Free:

Box 410 1-800-526-5960
~ Frenchtown , NJ 08825 . In NJ call (20 1) 996-4093

S Fill in below or ask for Socket Deal
$ - - - - - - - - - - - - - - - -
S Ol want the Socket Deal Enclosed is my $1.00 cash .

I Name ----- - ------------
:$ Address _

• City Stat e__ Zip _
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. .. 5K linear Tap er Pot s
. 100K linear Tap er Pot s

. 150K linea r Ta per Pots
. . 40K (2) Vid eo Con t roller in case

Mini Stereo
AM/FM
Receiver

• 36cfm f ree air del ivery
• 3.125 " sq . x 1.665 " depth
• 10 years co nti nuo us dut y at 20 ' C
• 115V SO/60Hz

Muffin-Style Fan
• 105c fm fre e air deli very
• 4.68 " sq . x 1.50 " dep th
• 10 years co nti nuo us dut y at 20 'C
• Impedance pro tected ,

ambients to 70 'C
• 115V SO/60Hz 14W
• We igh t: 17 oz.

PART NO.. ... MU2A1

Sprite-Style Fan

JOYSTICKS

PART NO .. ST-05 HomoAlarm Systom

PART NO. .. PWS2107

Door Security System
• Coded door alarm. • Instant or z-seccnc delay
system. • Alarm activated as door is opened.
• Can be de-activated by pressing personal code.
• Power: One 9V battery (not incl.) . • System in­
eludes one personal coded keyboard and one
magnetic sensor.

PART NO ES-07 OoorA I"m

JS·5K . . .
JS·l00K
JS·150K
JVC·40 . .

BUG BOXTM - 30 in div id ua l com pa rtments
• St ores 60 8-pin or 30 14- or 16-p in DIP s ' Heavy dut y
inject ion mold ed p last ic ' C lear p last ic co ver s lides &
locks ' Cover ma rke d w/n umbers 1-30 • Compartment
size: 1 " x 3.75 " x .5 " deep ' Box size: 4.9 ' x 3.3 " x .6 "
• Weig ht: 1.75 oz. • Color: Blue

PART NO•. . . .. . . .. . BGX·002B (2 Boxes)

--- - - - ANTI -STA TIC - --- --

PART NO BGX·002BAS (2 Boxes)

Home Alarm System
• Seif-I nstallat ion • Presettable wi indiv idual
3-digil code - no key nee. • Instant or t o-sec.
delayed warning system ' Alarm system incl. win·

l
iil~" dow & door contacts ' One 9Vbattery required (not

incl.) Low power consumption (O.Ol mA) • Loud
audible alarm (90db) • Delayed exit feature
• System complete wlone control station with
built-in siren and test button; 4 magnetic contact
sets & connecting wires for entire system

WITH HEADPHON ES For Joggers ,
Cyc li st s, Sk aters 80 Sports Even ts

FEATURES: lightwe igh t headphones. Left/ r ig ht ba lan ce co nt ro l.
Fu ll fi deli ty stereo sound. Addi t ional b lack soft carry ing case &
shoul der st rap . Belt-c li p (hands-free). Uses 3 AA cell batteries (no t
inc luded). Com pact size: 3-1I8 "H x 4-7/8 " L x 1 "D. WI. 6 oz.

PART NO MODEL 2830

JE224
Adjustable Switching

Power Supply Kit
4 ·24 Y D C REGULATED, UP TO 5AMP

LSI BIG BUG BOX TM - Des igned to sto re
large IC's , Res istors , Capac ito rs and Diodes ' Thr ee
vert ica l and three horizo nt a l d ividers incl ude d
• Co lo r: Blu e ' Size : 4.9 " x 3.3 " x .6".

PART NO• . . . . . .. . . . BLX·002B (2 Boxes)

------ AN TI-STATIC----- ­

... ... . BLX·002BAS (2 Bo xes)

PART NO• . . . . . . . . . . . . . . . . BGC·001 B

BUG CAGETM - 6 locat ion s st ore Bug Boxes,
Big Bug Boxes or Bug Trays ' Modul ar & inte rlo ck ­
ing • Cage size: 5-1I8 " x5 " x 3-7/8 " • Colo r: Blue

The JE224 is a hig h-eff ic iency po wer suppiy ut ilizi ng a
lH1 605 5 amp sw itc hing regu lato r. The LH 1605 pro-
vides hi gh current o ut put whi le mainta in ing a small I- ~..,;.,;";..;,...:"....:....:~..:.....:....;..,;.,;.,,;,,;,,;..:....::.;.,;;,,,;,....
physica l conf ig uration. Open frame typ e to all ow
mount ing into restr ic ted areas.

FEATURES: Adjus tab le 4-24VDC: 5V DC @ SA, 6V DC
@ 4.8A, 9VDC @ 4.1A, 12VDC @ 3.3A , 18VDC @ 1.9A ,
24VDC @ .5A. Overvol tage prot ect ion . Input: 115VAC
SO/60Hz. Ou tpu t varia t io ns w ith in 20mV . Size : 8.24 "L x
4.25 "W x 2.25 "H. We ight: 3.25 Ibs.

PART NO. . . JE2.;,.2.;,.4.;,.K.;,.IT-L •

~• ~-;-. -. .. ~ ,--;-.:-:- e
. .. . . .. c __ ••••

Ooscripti,n P, ges '

N' tion,l CMOS ( 628 pg.)
N,tion,IUno" (1952 pg.)
N' tion, ITTllogic ( 624 pg.)
Natlonal Momory . . . ( 464 pg.)
Intorsil O, t, . . .. (1356 pg.)
ZiI,g Micro ( 641 pg.)
Intol O, t, . .. 11405 pg.)

DATA BOOKS

Stereo
Cassette Player

with FM S tereo Tuner Pack

• Lightweight Headphones

• Cr02/Metal/Normal

T a p e Selector

• Anti·Rolling Mechanism

FEATURE S: • B lue carry ing case , sh ou lder st rap , belt st rap,
light we ig ht head phones , FM st ere o tune r pa ck & ins t ruc t ion man ua l
• Taikli ne • Tone selector · Cr02 /M etallNor mal tap e select or ' LED
ope ration ind icator • Bu il t -in mi cr oph on e • Stop/e je c t , pla y,
rewind /review, fast fo rw ard /c ue, tap e/ radio selector functi ons ' Vo l.
co ntro l • Exl. power input jack • Head phone jack • Au to-stop
me chanism (sh uts off pla yer wh en tape ends) • An ti -roll ing
mechanism (prev ents sound from q ulverl nq w hen wa lki ng, jogging,
etc.l > We igh t: 13 oz. ' Requ i res 4 AA batteries (no t in clu ded) ' Size:
6 " L x 4 "W x 1-1I8 "H

PART NO MODEL TWF,802

Anti-Theft Auto Alarm System
• Audible horn is activated when door or trunk is
opened ' Alarm soundsfor 3 min. - unlessturned
oil by secret 3-digit code. • Wire cutting will not .
deactivatealarm. • Codesetby owner. • Usesonly
O.OlmA power. • System complete wlon e black­
box control unit; one personal coded keyboard ; 2 ,;
sets of sensors; one audible horn; & wiring (incl.
one l OA fuse).

PART NO CA-06 AutoAlarm

BUG TRAyTM - Stores in Bug Cage ' Molded
pla st ic ' Th ree sty les: Open (1 co mp ar tment); Ver­
tic a l (5 co mpart me nts); and Ho rizon tal (8 co mpart­
men ts) • Idea l for t ool s, hardware, co mpo ne nts , etc .
• Co lo r: Bla ck ' S ize: 3.55 " x 5.05 " x .6 ".

PART NO .

Ooscripti, n Part N, .

9 PinPlug . . . .. OE9P
9 Pin Sockot . . . . . . . OE9S
15 Pin Piug . . OA15P
15 Pin Sockot . . OA15S

25 Pin Plug (Meets RS232) . DB25P
25PinSocket(MeetsRS232) . .DB25S
37 Pin Plug . . . . . . . . . . . . . . OC37P
37 Pin Sockot . . . OC37S
50 Pin Plug . . 0050P
50 Pin Sockot . . . 0050S

Accessories
H' od for OE·9 Sorios Connoctors. . . .
HDDd for OA·15 Sorios Connoctors . .
Ho'd for 0825 Sorios Connoctors
Hood for OC37 Sorios Connoctors . .
Hood far 0050 Sorios Connoctors .

Horizontal Bug Tray (2) BTH·002

Yertical Bug Tray (2) BTY·002

Open Tray (2) BTO·002

P,rt No.

30001
30003
30005
30008
30009
30013
10400

CIRCLE 4 ON FREE INFORMATION CARD
31



without obscuring part of the copy); 8:
EIGHT LINES-PER- INCH (normal is 6 lines­
per-in ch); 9: IT ALICS; 10: FINE PR INT

(abo ut 5-poi nt size-sets supe rscript
mode and 121ines-per-inch). Function 10
isn't implemented on Graftrax models.

Using the module
The Finger Print functions are entered

through the three control buttons on the
top of the printer, which retain their nor­
mal functions of on/off line , formfeed,
and linefeed. If the ON LINE button is held
down for about a second, the printer's
"bell" beeps to tell the userthat the print­
er is now in the "Finger Print" mode.
The beep counts as one entry, or RESET,

which clears the printer and flushes its
buffer. To indent the left margin, which is
function 7, the user presses the ONLINE

button for six more beeps (for a total of7) .
Pressing the printer ' s FF button programs
the command into the printer. Additional
functions such as double-wide, enhanced
italics, the perforation skipover can be
"stacked." When the Finge r Print func­
tions are programmed, pressing the LF

(linefeed) button resets the printer con­
trols back into normal'operation,

Any part of the setup can be changed
whenever the printer is stopped. A func­
tion is eliminated by simply "beeping"
the appropriate number of times. For ex­
ample, if you entered three beeps to tum
on the double -wide printing, enter ing

three more beeps will tum it off. Sim­
ilarly, if the indent was turned on with 7
beeps, 7 beeps will tum it off.

Finger Print is comp letely hardware
driven . It consis ts of a small printed­
circuit module that is user-installed with­
in the Epson printer as a substitute for the
IC normally located in socket IB, The
retrofit requires no soldering or cutting of
existing printed-circuit foils. First , the
cover is removed, then the IC is removed
from the 1B socket and installed in a
matching socket on the Finger Print mod­
ule. Next, the module is plugged into the
printer ' s IB socket. A small clip terminal
is slipped on an IC lead that has been bent
outward, and a miniclip is slipped over
the terminal of another IC within the
printer. The whole installation from be­
ginning to end takes about 10 minutes, 15
if you' re extra careful.

It' s a simple task for someone with just
a minimum of electronic assembly expe­
rience, but if you' re not used to close­
quarter assembly have someone else do it.
Actually, a Radio-Electronics reader
should have no problems because the
documentation-the assem bly and use
manual-is outstanding; possibly the best
in the entire computer industry. It is type­
set, printed on coated stock with photo­
graphic reproductions and line artwork
exceeding the quality you would expect to
find in a professio nal photographic maga­
zine. And all this is topped off with su-

perbly written installation instructions
that leaves nothing to chance or any dan­
ger of misinterpretation .

An eq ua lly we ll-prepared self­
adhering metallic label that lists the Fin­
ger Print function "beep" commands is
supplied for the front panel of the printer.

As far as gadgets for personal comput­
ers are concerned, Finger Print is one of
the best and most reliable accessory de­
vices we have used, installed, or ser­
viced . The printed-circuit module doesn't
look like much, but it does one heck of a
job .

Finger Print is available by direct mail
from Dresselhaus Computer Products for
$59.95. It is also sold by some local com­
puter dealers . A call to Dresselhaus will
get you the name of the nearest store .R·E

Global Specialties Model
6000 Frequency Counter

FOR MANY YEARS, A FREQUENCY COUN­

ter was considered a luxury. However ,
because counters are so versatile-even
for the hobbyist or radio amateur-and
because their prices have fallen to reason­
able levels, the frequency counter has be­
come more of a necessity than a luxury.
One instrument we examined recent ly
was the mode l 6000 fr om Global
Specialties Corporation (70 Fulton Ter­
race, New Haven CT 06509). That coun­
ter, with a frequency-measure ment range

'1{ow 27choices! 'Free,free~free...

Hurry, hurry, step right up!
It's RCA's Carnival of Awards.
And what a lineup of acts.
First, the headliners: RCA
receiving tubes, very popular
with TV technicians for their
top performance and depend­
ability.

Plus, a stupendous car­
nival of valuable awards.
Shown here are just a few of
the 27 great gifts wait ing for
you . To earn them, just pur­
chase RCA receiving tubes
in required quantities from
you r participating RCA dis­
tributor. Each purchase helps
qualify you for the award of

C/) your choice. See you r part ici-
~ pating RCA distr ibutor for
~ details. And come one, come
G all to RCA's Carnival of
~ Awards!
w
o
is«a:
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2850 East 29th Street long 8each, California 90806 (213) 595-7621

Global Specialties Model 6000

OVERALL I I I I I
PRICE

EASE I I I 1
OFUSE
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from 5 Hz to 650 MHz, is housed in a
neat, compact plastic case . It has a large
(0.43 inch) 8-digit LED display across the
top of the panel. The display is easy to
read, even in high ambient light, due to its
contrast-enhancement filter. .

While there is no need for a range
switch, there are two BNC input jacks on
the panel. The A INP UT jack is used for
frequency inputs from 5 Hz up to 100
MHz; the B INPUT jack is used for inputs
from 40 MHz up to 650 MHz.

The 8-digit display reads out the fre­
quency in kHz. For example , a frequency

continued on page 38

with yourpurchase of~A~eceiving'rubes!
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CG71 68
Skil Double Insulated
.7'/. " Power Saw
Value: $65.99

CG7164
Witt nauer "Saturn"
Man's Quar tz Watch
Value: $175,00

RCA Distributor and Spec ial Products Division, Deptf ord. NJ 08096

CG7163
Cobra Co rdless

I
Extension Phone
Value $189.95

::,. \
, ~\

nell Receiving
Tubes

CG71 62
Canon Palm -sized
Print ing Calculator
Valu e: $64.95

CG7 178
Waring
Ice Cream Parlor
Value : $44.99

CG7170
RAY-O-VAC "Magnum"
5-Funct ion L ight
Value: $27.45

CG7 169
Ski l Co rdless
Screwdriver
Value: $39.99

CG7 167
American Tourister ,
5 Inch Attache Case '
Value : $56.00 '
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NTS Electronics
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NTS Intronic Training is a carefully developed
and tested learning system providing a tho­

rough intergration of advanced electronic
hardware with modern lesson texts. The

relationship between theory and practical
applications is made clear through the

hands-on exper ience of building and
assembling kits of state-of-the-art

equipment. Courses include a wide
variety of test instruments, both digital

and analog, as we ll as other units
not shown here . And, depending on

the NTS program you select, you
can earn up to 30 CEU credits for

successful completion . Our full­
color catalog has complete

details. NTS has taught
indust r ial skills for over

78 years-a record
that has no equal.

HERO 1 is included in two
courses, one basic and one
advanced . You 'll cover
principles of industrial
electronics, microprocessor
troubleshooting, fundamen­
tals of mechanics, and robotic
applications in industry.
You'll learn analog and digital
skills, radio control , fluidic,
pneumatic and servo-mechanisms,
as well as computer interfacing
and robotic programming.
HERO 1, complete with arm,
gripper and speech synthes is
board, is a fully self-contained
electro-mechanical robot-the
featured unit in the most
exciting training programs
ever offered in home study.

Learn Robotics,
Microcomputers,
Microprocessors,
Digital Video, Test
Equipment and more
with NTS ~IlTADIl~CTMhome

training. Courses include
state-of-the-art equipment,
lessons and texts to make
your hands-on programs
exciting and down-to­
earth practical.

(/)
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. Simu lated TV Recept ion

3.

NATIONAL TECHNICAL SCHOOLS Dept. 206-103

4000 South Figueroa Street, Los Angeles, CA 90037
Please send FREE color catalog on course ch ecked below:

o Robotics 0 Computer Electronics
o Digital Electronics 0 Video Technology
o Auto Mechanics 0 Home Appliances

o Air Conditioning /Solar Heating

Apt . City _

Name Ag e _

Add ress _

State Zip _

o Check if interested in G.!. information.
o Check if interested ONLY in classroom training in Los AngelesL _

1.

NO SALESMAN WILL CALLNO OBLIGATION

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 So. Figueroa St ., Los Angeles, CA 90037

3. NTS Microprocessor Trainer is included in our Industrial and
Microprocessor Technology Course. It is a portable unit, contained in
a convenient high-impact carrying case. Hardwarel Use the mall-In card or f/ll out and mall the coupon. Indicate 'he field of your cho ice.

Fi rmware includes Monitor Operating System- (One, only please.) FREE full color catalog w/ll be sent to you by return mall.

r----------------------------------------,Expandable User Memory-User Experimental On -
Board Section -Breakpoint Editor-Single Step Trace­
Cassette 1/0 .

2 . NTS/HEATH HN89A Microcom­
puter is included in two programs.
This famous and reliable unit features
Floppy Disc Dr ive, 48K Memory on
Board, CRT Terminal with its own
Z-80 Processor, and standard
keyboard as well as Numerical Input Keyboard. The growing
importance of computer knowledge and skills have made
these programs increasingly significant. The experience
gained in assembling these kits is invaluable in the
understanding of computer troubleshooting skills.

1. Advanced "Z Chassis" NTS/HEATH "Smart Set"
with computer space command remote control and
space phone. Originate or receive telephone calls
through this set and the number appears
on the screen-store your police and other
emergency numbers into memory which may
be recalled and auto-dialed at any time.
Traditional and incomparable picture quality.
Unit has Quartz Controlled Tuning, 178
channel capacity, remote antenna switch
accessory for reception of VCR, VDR, Broad­
cast, Cable, V ideo Games, and Personal
Computer Input (no cable change) plus
computer- controlled color. Featured
in all-new Video Technology Course.

•Ing .
FIRST WITH TOMORROW'S
TECHNOLOGY

Train

_NATIONAL

Dl5TECHNICAL
SCHOOLS
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MAIL TO: Radio-Electronics 10-83
Reprint Department, 200 ParkAve. South,New York, NY10003 All payments must be in U.S. funds

Total priceoforder . . . $ _
Sales Tax (NewYork State Residen ts only) . . . . . . . . . . . . . . $ _
Shipping & Handl ing (U.S. & Canada only) (lncludes FIRST CLASS'POSTAGE) $1.00 peritem $ _

Ail other ($2.00 per item, sea mail) . . . . . . . . . . . . . $ _
($4.00 per item, air mail). . $ _

Total Enclosed $ _
Name ---,- _

Address' _

City State Zipc-' _

The GATE/SECONDS control will set
gate times of 0.1, 1.0, and 10.0 seconds;
a red LED lights to show which one is in
use. Next to the gate control is the INPUT

SELECT button, which chooses between
the two inpu ts . Agai n, LED's show
which is in use.

For low-frequency readings (only on
the A input), a lowpass filter can be
switched into the input circuit simply by
pressing the LOWPASS FI LTER button.
That filter makes it easier to make low­
frequency readings in noisy (high-RF)
environments . The filter response is flat
up to 30 kHz . Above that , the input
sensi tivi ty is red uce d by 3-dB-per­
octave . That control also has a red LED
indicator to show that it is in use.

The A input has a high input impedance
( I megohm) and an input capacitance of
25 pF. The sensitivity of that input is 10
millivolts RMS at the low-frequency end,
rising to 40 mV at 50 MHz. The B input
has a load impedance of 50 ohms, to
match common transmission lines. Its
sensitivity is 50 mV RMS at 40 MHz,
rising to 150V RMS at 600 MHz. The
maximum allowable input voltage is 5.0
V peak.

The instruction book that came with the
counter is quite complete. It has full in­
structions on use, setup tests, plus a good
explanation of the counter' s circuitry .
Calibration procedures are given; the
calibration trimmer is accessible from the
bottom of the case. A signal generator at
least 5 times as accurate and stable as the
instrument being calibrated is needed for
calibra tio n. (Inci denta lly, for quick
checks, you can read the frequency of the
3.579545 MHz oscillator in any TV Set
on a network picture!)

The model 6000 is priced at $399.95;
the Model 6500 with the crystal oven is
$449 .95. Those are good prices for such
instruments, and well below average. So
if yo u require accura te fr equency
measurement of anything from the fre­
quency of an ultrasonic remote control
unit up to a UHF radio transmitter, keep
the 6000/6500 in mind. R-E

continued on page 40

YEAR

TOTAL PRICE

EQUIPMENT REPORTS
continued from page 33

Controls
There are four "push-push" controls

across the bottom of the panel, more or
less under the display . First is the power
switch , which is marked STANDBY/ON .

(No pilot light is necessary because when
the 6000 is on, the display is lighted.) The
STANDBY position is used in the similar
model 6500. That model has a crystal
oven that is kept running even when the
rest of the circuitry is off. The standard
model 6000 has a tem perature­
compensated crystal oscillator (ofte n
called TCXO), with a 3.579545 MHz
crystal. The TCXO uses special com­
ponents to minimize the effect of tem­
perature on the crystal frequency. It has a
rating of ± I ppm at 40°C ambient, and
ages less than 4 ppm/year. The model
6500 has a temperature -controlled crystal
oven that keeps the crystal at a constant
temperature and gives the oscillator a
rating of O. I ppm from 1O-40°C, and an
aging rate of less than I ppm/year .

TOTAL PAGES

ARTICLE

PAGES

MONTH

of 624 MHz would be shown as
624000 .00 kHz. (Decimal point place­
ment is automatic .) Two red LED's at the
left of the display indicate GATE OPEN and
OVE RFLOW.

D Special Projects(Spring1981). . . . $4.00
D Special Projects #4 (Summer 1982) $4.00
D Special Projects #5 (Winter 1983) $3.00
D Special Projects #6 (Spring 1983) $3.00
D Radio-ElectronicsAnnual 1983 $2.50
D Howto MakePC Boards $2.00
D All About Kits . . $2.00
D Modern Electrics (Vol. 1. #1......... . $2.25

April 1908)
D Electro Importing Co . Catalog $4.95

(1918) (176 pp)

New from
Gladstone
Electronics! This
exc iting new 34
page color
cata log lists
arcade, fantasy,
and fam ily games,
business and

~ educational
SO;programs; books

for beginners as
well as
expe rienced
users; hardware
add-ons and other
peripherals for
use with yo ur
TS10001TS150 0/
TS20001 ZX81
Home Computer!

To order any oftheifems indicafed above, check off theones
you want. Complete the orderform below, includeyour pay­
ment, checkor moneyorder(DO NOT SENDCASH),and mail
to Radio-Electronics, Reprint Department, 200 Park Ave.
South, New York, NY 10003. Please allow 4-6 weeks for
delivery.
Ifyouneed acopyofan articlethai isinanissuewe indicateis
unavailableyou can order it directly from us. Wecharge 50¢
per page. IndicateIheissue(month& year), pagesand article
desired. Include payment in full , plus shippingand handling
charge.

D Bui ldYour Own Satellite TV Receiver . . . . $7.00
D 8-Ball Satellite TVAntenna $5.00
D Build Your Own Robot. . . . . $12.00
D TV Descrambler (January, February1981) $3.00
D Radio-Electronics back issues (1983) $3.00

(January, February 1983 not avai lable)
Write in issues desired _

D Rad io-Electronics back issues (1982) .... ... $3.00
(January 1982 not available)
Write In issues desired _

D Radio-Electronicsback issues (1981) . . . $3.50
(March, December 1981 notavailable)
Writein issues desired _

D Etchyour own PCBoards $3.00
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Ourinnovation.

Their imitatio. . .

failures and call backs, demand parts fromPhilips ECG.
We're the onlysourceyou'llever need for replacement
semiconductors that fitandwork.

But just because the imitators can't
keep up withus doesn't mean it's hardfor
youto keep up-to-date.To stay posted on
all our latest advances in profit-generating
replacement parts, stop by your Philips
ECG distributor's and pick upyour copy
ofour new, expanded Master Guide
(ECG212L) andour ECG Counterpoints
new productupdate. For the name and
number of your nearest distributor,
call 1-800-225-8326 toll free (in MA, dial
1-617-890-6107). Or just send $3.25 for
your Master Guideto Philips ECG, Inc.,
Dept. RE, 70 Empire Drive,West Seneca,
NY 14224. oo

b
OJ

If it'S ECC:it fits. Andit works. ~
CD
co
W

ECG Semiconductors
Master Roplacem ent Guido
• Ent.rtaln~nt • Inc:h•• trla' • Com~rcl. 1

• Equipment Malnt. nanc:eand Repal,

A North American Philips Company

Ifyou need anyone ofnine microwave oven rectifiers
now, onlyPhilips ECG is ready to delivertoday.

You can tellwhere your new markets are by checking
out what's new fromPhilips ECG.
Whenmicrowave ovens became popular,
Philips ECG was ready first withSylvania .
microwave oven components.When the
computerboomhit, we were first again.
In fact, on average, we introduceroughly
300new replacement semiconductors
every year-far more than anyoneelse in
the business.

Maybe that's why even our competi­
tion looksto us first for new ideas. But
although they copyus, they never quite
equal either our superior performance
specs or our cross-reference accuracy. So
for the best insuranceagainst premature

PhilipsECG
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that he would desperatelywant if it really
existed, what you might wind up with is
the Tektronix (PO Box 500, Beaverton,
OR 97077) model 213 DMM oscillo­
scope . That's right-a DMM and a
single-channel oscilloscope all wrapped
up into one package. And to make things
even nicer, that package measures just
~.35-inches wide, by 2.95-inches high,
by 9.05-inches long-smaller than some
portable DMM's alone-and weighs 3.7
pounds. Finally, the whole thing is bat­
tery operated, has its own built-in rechar­
ger, and comes with the primary test­
leads permanently attached. (Some addi­
tional test leads are needed for some
DMM functions-more on that later.)

Oscilloscope
All of the oscilloscope's functions are

selectedusing a rowof pushbuttonsonthe
front of the unit. Also on the front panel
are two rotary switches used to select the
vertical (volts/mA-per-division) and the
horizontal (seconds-per-division) de­
flection; settings on those switches are
laid out in the familiar 1-2-5 sequence .

The rest of the controls are located
along the side of the unit. Slide switches
are used to select how the signal is cou­
pled to the input amplifier (AC, DC, or
ground), to chose the triggering mode
(external DC, normal internal AC, and
automatic internal AC), and to tum the
unit on and off. ' .

Looking a little closer at the triggering
modes for just a second, in the normal
internal AC mode, no trace appears when
the input signal is not sufficient to cause
triggering. In the automatic internal AC
mode, the sweep runs free to provide a
reference trace when the signal is in­
sufficient to cause triggering.

Moving on, six continuously variable
controls are used to set the triggering
level, the beam intensity, the horizontal
and vertical position of the trace, and
magnification in the horizontal and ver­
ticaldirections_The last twocontrolsmay
vary from what you might be used to. On
manyscopes, the levelof magnificationis
switch-selected, whichlimits you'to just a
few discrete settings (and sometimesjust
one). Here, the magnification is con­
tinuously variable and can be set for be­
tween 1 and 2.5 times the calibrated ver­
tical (volts/mA-per-division) setting and
1 and 5 times the calibrated horizontal
setting. Note, however, that the magni­
fied displays are not calibrated.
Magnificationis turned off by turningthe
vertical control fully clockwise, and the
horizontal control fully counter ­
clockwise.

The remaining controls are only occa­
sionally used and are screwdriver­
adjustable. Those are the DC balance,
focus', vertical gain, sweep calibrate, and
trace rotate.

Turning to the scope's specifications,
the bandwidth varies with the' selected
vertical deflection. For settings of 5-pA-

For Home or Business
WHAT.. .WHEN ... HOW...

continued from page 38

Tektronix 213

OVERALL I I I I I I I
PRICE

EASE I I II I I I
OFUSE

INSTRUCTION I I I · I I· I I
MANUAL

PRIC5t\ I I I III I '
VALUE

12345678 9 10

~V~/

Tektronix Mode/213 DMM
Oscilloscope

EQUIPMENT REPORTS

IF YOU W ERE TO ASK A FIELD TECHNICIAN

to design a "fantasy" instrument, one

LEARN HOW
TO USE A

COMPUTER
\ Train at home in spare time! No

previous experience needed! Now
you can learn it all! Com­
puter programming...compu·
ter applications...computer
games...everything you ever
wanted to know about com­
puter operations! Write your
own computer programs or
use hundreds of programs
already available...budget­
ing, real estate; bookkeep­
ing, expenses, investments,

interest, taxes , shopping
~~!~~llists, vacation planning,
~ addresses, phone num-

bers, routing ...even
foreign languages and

. graphics.
You'll know what really happens when you have a com­
puter problem with a bank , store , loan company, oil
company, utility or anyone else. You'll be able to talk
their language...understand why and how things hap­
pen...to be able to take the offensive when you 're the
victim of a computer error . Experts explain everything
in easy-to-understand language with step-by-step
dire ctions.

-TIMEX COMPUTER INCLUDED WITH
YOUR TRAINING - Plugs into any TV

r---_,- SEND FOR FREE FACTS!
r ICS ·cOMPliTERTRAiNiNG,'"D;:DE093-
I ' ' 'CE ".. Scranton, Pennsylvania 18515 I
I Please rush me free facts and color brochure I
I that tells how I can learn computer applications,

programming and operation at home in spare I
I time . No cost. No obligation. I
I Namo • Ago -- I
IAddro.. I

~~~~-----------~

INTRODUCING

NEW -TONE ELECTRONICS, INC.
44 Farrand St. BI~omfield , NJ 07003

THE PEOPLE WHO BRING YOU THE TCG
LINE OF SEMICONDUCTORS.

© 1983 New-Tone Electronics, Inc.

TOTAL PROTECTION FOR YOUR
SENSITIVE ELECTRONIC EQUIPMENT.

Something that you can 't even seemay be slowly
but surely killin~ your expensive electronic equip­
ment. It's transient voltage, and itcan be fatal to
computers , medical equipment, electronic games ,
videotape recorders, electronic testequipment,
electronic cash registers - almost any of today's
sophisticated solid state equipment.

THE TRANSIENT VOLTAGE PROBLEM.
Most ofthis modern electronic equipment uses '
LSI and MOS semiconductor devices which are
extremely sensitive tovoltage transient surges or
"glitches." In fact, a large percentage of equip­
ment failures can be directly linked tothe damag­
ing effects of over-voltage line transients to
unprotected , highly fragile components .

THE PROTECTOR 6000 '· SOLUTION.
Not tilbe confused with other transient 'voltage
protection units available today, THE PROTECTOR
6000uses state-of-the-art solid state components
and exclusive circuitry to provide you with com­
plete and totalprotection from transient voltage
surges of up to6,000 volts . THE PROTECTOR
6000uses silicon PN junction devices - proven
toprovide thefastest response tosurges! They
have a statistical life expectancy of over 20years .
THE PROTECTOR 6000has a maximum clamping
voltage of only 335 volts , well below the voltage
rating of other transient protection devices which
commonly use much less effective MOV's orgas
discharge tubes . It also provides full protection
from electro-magnetic and radio frequency inter­
ference . The unit operates in both common and
differential modes , and isoutfitted with a circuit
breaker toguard against severe current overloads
over 15 amps .

Why take chances with your expensive electronic
equipment? For full details contact your local
NTE distributor orwrite:

THE
PROTECTOR

6000™
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For more proficient color TV servicing,
in-home and on the bench ... '

Hen Field ServlCl! Gu tde · Vol ,

VOLUME 9 NOW AVAILABLE!. ,

This latest addition to ~CA's popular series of
service literature digests covers model years
1981-1982 and RCA color TV chassis CTC91,
92,96,97,99,101,107,108,109,110,111,115
... 520 pages, 17" x 11", saddlestitched .. :
ONLY $14.95

VOLUME 6 STILL AVAILABLE
Covers model year? 1979-1980and RCA color
TV chassis CTC85, 86, 87, 88, 89, 90, 91,92,93,
96,97,99,101 424 pages, 17" x 11",
saddlestitched ONLY $12.95

Col or TV Chassis
e TC'1 eTC 101
CTCU eTC lOll
CTC96 eT C 109

crc s- eTC110
e TC" e TC li t
e TC 101 e TC 115

Volume 9

Field Service Guide
and Service Literature Digest

RCA Service Literature tor

Color TV Mode l Years
1981 -1982

Field Service Guide
and Service literature Digest
Up-to-date service information compiled
from regular RCA color TV service literature
... in convenient, easy-to-use 17" x 11"
volumes that each cover two years of RCA
color TV models ... designed especially for
in-home servicing but equally useful as
handy bench references ... featuring:
• Complete chassis and tuning system

schematics
• Chassis circuit board illustrations
• Disassernblv/reassemblv instructions
• Comprehensive parts lists
• Tables of common trouble symptoms

and typical causes
• Quick-Find Indexes and cross references

n

SPECIAL LIMITED-TIME TWO-VOLUME OFFER!
Save $5.40 Volume 8 and 9 together cover four years of RCA color
TV models Order now and receive both volumes for only $22.50!

RCA Field Service Guide Order Form
Check appropriate boxes, indicate quantities & prices, enclose check payable to "RCA Consumer Electronics"

MAIL TO: RCA TECHNICAL PUBLICATIONS 1-450
P.O. Box 1976
Indianapolis, IN 46206

nen
FIELD SERVICE GUIDES

o VOLUME 9

o VOLUME 8

o TWO-VO LUME SPECIAL OFFER (VO LS. 8 & 9)

PRICE

$14.95 ea.

$12.95 ea.

$22.50 ea.

QUANTITY PRICE TOTAL

(PLEASE PRINT)

NAME TOTAL (AMOUNT OF YOUR CHECK) _

STREET ADDRESS _

CITY STATE ZIP _

RE 1083



ones are used for voltage measurements.
For current and resistance, separate leads
(not provided) must be connected to the
banana jacks on the side of the unit.

Looking at the readout, rather than the
small LCD or LED unit you might have
expected, the display is generated by the
1.2 x 2-inch CRT itself. Among its fea­
tures are an automatic polarity indicator
and an overrange indicator. The position­
ing of the decimal point is determined by
the range setting.

Two manuals were provided with the
unit we received for evaluation ; both were
excellent. The small operators' manual
provides all the information one needs to
successfully use the instrument. It in­
cludes such things as a nmdown on the
controls and functions, the unit's electric­
al specifications, and suggested applica­
tions for the device. The second one is a
very complete service manual. It covers
just about anything you might ever need
to know about the unit. Included are com­
plete electrical and mechanical diagrams
including schematics and par ts ­
placement diagrams , a parts list including
both Tektronix' and the manufacturer's
part numbers (where applicable), theory
of operation, and full maintenance,
calibration, and service data.

There is one thing about the instrument
that we found a little disturbing. It was
designed with the input-common refer­
ence floating above ground. Because of
that, the probe-common clip, the com­
mon input-jack, the mA-ohm input jack ,
the external-trigger jack, and power-plug
prongs may be at a dangerous potential.
Specifically, when the unit is battery­
operated, a voltage applied to the com­
mon inputs could cause some current to
flow through the power-line circuitry
creating a potential shock hazard on the
prongs. The danger of that is clearly spel­
led out in the manual. To prevent shocks,
it is strongly recommended tha t the
power-cord plug be stored in the special
compartment in the rear of the instru­
ment.

Despite the above hazard, we feel that
this unit has a lot going for it, especially
for the field technician. If the thought of
replacing your scope and DMM with a
unit that's barely larger than your DMM
appeals to you, give this unit a look. It's
suggested retail price is $2410. R-E

"Now tell me how smart you are!"

RE

DMM
Now we get to what this reviewer con­

siders the most interesting part of the
unit-the built-in 3V2-digit DMM. Using
that DMM, measurements from 0.1 to
1000 volts, 0 .1 to 1000 mA, 1 kilohm to
10 mego hms ca n be made . All AC
measurements are made in true RMS.
Overrange inputs of up to 200% full scale
can be accommodated on all ranges ex­
cept 1000 volts . Range selection, includ­
ing resistance, is done using the vertical
deflec t io n (volts/mA-per-division)
switch. The voltage and current settings
are made using the same scale that's used
by the oscillosco pe; a separate ohms
scale, in blue, is used for resistance.

Turning to the test leads, the built-in

to 10-J.LA-per-division, the bandwidth is
DC to at least 200 kHz; for settings of
20-J.LA- to 200-mA-per division and 5­
mV- to 10-mV-per-division; the band­
width is DC to at least 400 kHz, and for
setti ngs of 20-mV-to 100-volts-per­
division, the bandwidth is DC to at least 1
MHz. Accuracy is claimed to be 3% or
better. The maximum safe input voltage
is rated at 500 (DC + AC peak) DC
coupled, and 800 (DC + AC peak) AC
coupled; the maximum safe current is
rated at 2-amps RMS or 3-amps peak.
The sweep rate can be varied between
500-ms- and 2-J.Ls-per-division; accuracy
is claimed to be within 5%.

Mcintosh Laboratory Inc.
East Side Station P.O. Box 96
Binghamton. N.Y. 13904-0 0 96

NAME _

ADDRESS

CITY STATE__ZIP _L J

r-- ---- - - - - - - - - - ,

s·_- - -

~·~Af !

SEND
TODAYI

Get all the newest and latest information on the new
Mcintosh stereo equipment in the Mcintosh catalog. In
addition you will receive an FM station directory that
covers all of North America.

mtlntnsh
STEREO CATA LOG

and FM DIRECTORY

If you are in a hurry for your cata log please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.

To get ahead in music,you need to
know music theory. PAl A's Chord Compu­
ter helps you understand both music and
keyboards betterbycrammi ng the equiva­
lent of pages and pages of music theory
into a compact calculator-stylepackage.

The Chord Computer is easyto use.
Simply select achordletter, andtheChord
Computer's LCD 31-key piano keyboard
displaywil l show which notes to playfor
the selectedchord. Press anotherbutton
tochoose sharp, flat,major, minor,aug­
mented, diminished, 6th, 7thor9thchords
- includinginversions.TheChord Compu­
tercanalso displaycompletescalesfor all
keys, oreventranspose them at the touch
of a button.

Seriousabout music? TheChordCom­
puter could be the best investmentyou'll
evermake. only $ 59.95 (plus $2.50
postage/handling) Order yours today . . .

•

CIRCLE 52 ON FREE INFORMATION CARD

Ask for your free PAIA cata log,
Direct mail orders and inquiries to:Depl.10R

IDiAElectronics, Inc.
1020 W. Wilsh ire, Ok la homa City. OK 73116 .14(5) 843.9626
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For more details use the free
information card inside the back cover

CIRCLE 113 ON FREE INFORMATION CARD

SATELLITE-TV RECEIVER, model SC­
7032, has a wide range of features to cover
the requirements of the home satellite-TV
reception system. Included are channel scan
for convenient and quick review of available
channels on each satellite; polarity-reverse

CIRCLE 112 ON FREE INFORMATION CARD

In the sweep mode, the ramp generator is
used to internally sweep the main generator
either up or down linearly (up to 1000:1) or
logarithmically (up to 100,000:1). The start
and stop frequencies are independently set­
table and either may be easily set and meas­
ured using the RUN/HOLD and TRIGGER/HOLD

positions of the RAMP- MODE switch and the
built-in frequency counter. The main gener­
ator frequency can be manually swept linear­
ly up to 3 decades, or logarithmically up to 5
decades, using the START FREQUENCY dials. A
VCF input allows the external control of fre­
quency over a 5-decade range in the log
mode and a 3-decade range in the linear
mode. The frequency cont rols are dua l
(coarse and fine), providing excellent resolu­
tion.

As a pulse generator , the model 5280 uses
the ramp generator to trigger the main gener­
ator. Square pulses of either polarity, or sin­
gle pulses of sinewave , triangle, haversine,
or havertriangle waveforms can be selected.

The mode l 5280 is priced at $1495.­
Exact Electronics, 2000 Arrowhead Dr., PO
Box 1925, Carson City, NV 89701.

button; signal-strength meter for easy video
fine-tun ing control ; audio tune; channel
select, with LED readout; built-in satellite­
selector control, with LED readout for op­
tional actuator, and built-in polarotor that
automatica lly changes polarization. In addi­
tion, an optional channel-select remote con-

The unit's miniaturized hand-held case de­
sign allows ease of handling, conveniently fits
into a tool kit, and the case is sturdy enough to
pass a 4-foot drop test. The Vari-Pitch aud­
ible tone varies in frequency proportionally to
the signal input, and is usable on all ranges
and functions. Response is instantaneous.
Using Vari-Pitch , troubleshooting by char­
acteristic or "signature" sound, saves time
and effort in detecting ripple or noise on
power-supply lines, locating intermittent
problems, locating and testing capacitors.
The user can make analog-type peaking and
nulling adjustments.

The model LX-306 is priced at $139.00.­
Hickok Electrical Inst rument Company,
10514 Dupont Ave., Cleveland , OH 44108.

DIGITAL MULTIMETER, model LX-306, fea-
tures the same Vari-Pitch audible tone that
was introduced in Hickok's model MX-33,. It
has 3V,-digit capability and is accurate to
within 0.25%. It includes full AC/DC voltage
ranges up to 1000 volts DC, 750 volts AC
(usable to 5 kHz), 1O-ampere AC/DC current
ranges, resistance ranges from 200 ohms to
20 megohms, diode-test function, and 10­
megohm impedance.

CIRCLE 111 ON FREE INFORMATION CARD

NEW PRODUCTS

FUNCTION GENERATOR,model 5280, has
a frequency range of 0.001 Hz to 20 MHz and
produces sine , square , triang le, positive
square, and negative square waveforms from
the main generator. An auxiliary ramp is also
available through the main output amplifiers,
and is used to sweep the main generator in
the SWEEP mode. A built-in frequency/period
'counter reads out the frequency/period of the
main generator, the frequency/period of the
ramp (sweep) generator, and also serves as
a frequency/period counter for external sig­
nals from 1 Hz to 100" MHz and 1 mic­
rosecond to 1000 seconds .

44 CIRCLE 85 ON FREE INFORMATION CARD
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Amazing newsolid­
stateoscilloscope__

fits in tbe palm.ofyourhand

(pltaw prin t)

Expirat ion
Date _

Address Apt. _

City _

Full signature,-----------------

000000000000000000
Interbank
No. --,-,-,- _
(M U lt rCard only)

Please send me:
Pocket-O-Scope(s) , including carrying case, Al e adapter, standard and high

(number) voltage probes, and FREE trai ning manual. (Batteries not included) all for
S249.95 plus S5 for postag e and insurance . Ohio residents add 6.5070 sales tax.

-- Pocket-O-Scope only with standard probes: S179.95 plus S5postage.
Ohio Residents add 6.5% sales tax.

o My check is enclosed.
o Please charge the credit card account checked below. (Fill in all account number

digits of the one credit card you wish to use.} RE-1083
o MasterCard O Visa

• Vertical gain - 0 to 120 volts • Continous free run to
locked image response • Power supply 9VDC - dual polarity
Controls: Single or dual trace • On-off, battery-A/C •
Sensitivity; separate pos. & neg. controls • Sync C & Sync
F controls .
Limited, 9O-day warranty
No risk introductory offer. The revolutionary Pocket-O­
Scope is a development of Calvert Instruments, Inc., for
25 years a manufacturer of electrical equipment. As an
introductory offer for a limited time only, you can buy the
Pocket-O-Scope induding a carrying case, A /C adapter, 3
standard "grabber" probes and 2 high voltage probes for
only $249.95 , a $321 value. Ifyou act now, yo~ will ~so
receive FREE Calvert's 200-page Comprehensive Oscillo­
scope Training Manual, a $15.95 value!
Put your Pocket-O-Scope to the test for
tdw~dwee:s. And if yOu;cec....

eCI e, lor any ~-

reason, that the
Pocket-O-Scope
is not for you,
return it within
the 14-day trial
period for a prompt
refund. The training
manual will still be
yours to keep.

Mail this coupon today, or call toll-free* while
the introductory offer is still in effect.

I
I
I
I
I
I

r----------------------,
C -. laillen I

I~I.. I
19851 Ingersoll Dr., Cleveland OH 44116 • 216-356-2155 I

CRT oscilloscopes just became
obsolete! The revolutionary new solid-state digital
LED Pocket-O-Scope does it all, in a-t-ounce package you
can put in your pocket.
Easy to use. Ideal for the hobbyist or the technician. The
Pocket-O-Scope is 100% solid-state, focus and brightness
on the 210 point, high-intensity illuminated screen are elec­
tronicallyself-controlled. The trace is always in sharp
focus. Zero and sweep positions are maintained automati­
cally. Zero-reference, or cross-over line is always centered
for full trace minimum on the screen. Automatic internal
circuitry always assures a properly positioned wave form.
4 solid-state controls do it all. The only knobs on the
Pocket-O-Scope are for positive and negative sensitivity
and for coarse and fine synchronization of the frequency
of the incoming signal. The easiest to use, full capability
scope available! . .
Years in development. The Pocket-O-Scope IS the culmina­
tion of years of development in high technology, micro ­
electronic components and digital design.
Features: All solid-state, digital design • Hand-held or
bench operation « High resolution 210 point, 1.5" square
display s Battery or AlC operation with adapter s Factory
calibrated - never requiresrecalibration • Full function,
single trace capability plus Y2 channel dual trace and signal

inverter • Full
overload protec­
tion to prevent
damage to scope
• Automatic
zero voltage
centering •
Automatic free
run or locked
image • Auto­
matic full hor­
izontal sweep
circuit •
External
input/output
for add-on
capability
Specifications:
5 Megahertz
bandwidth •
Sensitivity ­
vertical ,
lOMV·
Accuracy
± 3070 on

wave forms-
sweep linearity ± Sta te Zip .I
5%.TI~b~e L _

*CALL TOLL-FREE liOO-835-2246 EXT. II~ to order by phone, request
- .1 microseconds further inform ation or to inquir e about becoming a distr ibutor.
to .5 seconds . In Kansas. call 800-362-2421 Ext. 118. Allow 6-8 weeks for delivery.

CIRCLE 7 ON FREE INFORMATION CARD



callor Write

JAN CRYSTALS
P.O. BoK 01017
Fl. Mye<s. FI. 33fI06-6017
All PhonH (813) 938 -2391

5 "- · ' ..

• General Communication
• Industry .
• MarineVHF
• Scanners
• Amateur Bands
• CB Standard
• CBSpeciaI
• Microprocessor

If you need

I I

aberrations of less than 5% peak-to-peak
amplitude. Five pushbuttons of decade multi­
plicat ion with an infinite-resolution, single­
turn dial calibrated in Hz from 1 to 10 provides
continuous frequency coverage . Also, a ver­
nier dial that covers ± 5% of the frequency
range is provided for intricate adjustments.

The model 4500 delivers up to 7 volts RMS
open circuit to MAIN and INVERTED outputs of

-one or hundreds-

CIRCLE 115 ON FREE INFORMATION CARD
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LOW-DISTORTION OSCILLATOR, model
4500 ranges from 1Hz to 100kHz. It gener­
ates a sin .ewave with less than .001%
( - 1OOdB) distortion, and squarewaves with

2: Synthes ized stereo sound : The model
VG-1 takes the video mono signal , processes
it, and creates a stereo effect.

3: Noise/hiss elimination : A simple four­
step control dial on the model VG-1 effective ­
ly blocks out garbage noise and hiss, and
allows you to adjust the noise reduction for
any video source : TV program , cable,
videotape deck , or videogame.

The model VG-1 is priced at $199.00.-RG
Dynamics, Inc., 6440 North Ridgeway Ave.,
Lincolnwood, IL 60645.

TEAC

SANSUI

SONY

KENWOOD

MARANTZ

TECHNICS

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY

BY MAIL-FROM

CIRCLE 94 ON FREE INFORMATION CARD

1: Dynamic range expansion: the model
VG-1 's dynamic range-expansion process
restores and delivers the depth , and clarity of
the original production sound .

BANK CARDS ACCEPTED

12 East Delaware
Chicago , Illinois 60611

312-664-0020
800-621-8042

CIRCLE 114 ON FREE INFORMATION CARD

SAVEl
MONEY • TIME • FREIGHT
~ QUALITY STEREO EQUIPMENT

• 'AT LOWEST PRICES.

~ YOUR REQUEST FOR QUOTA­
.' TION RETURNED SAME DAY.
~ FACTORY SEALED CARTONS­

• 'GUARANTEED AND INSURED.

)f SAVE ON NAME BRANDS LIKE:

PIONEER JVC

STEREO PHASER, model VG-1, easily con­
nects most TV sets, and all video recorders to
your stereo unit. It improves ordinary TV
sound in three ways .

trol with fine-tune button and up/down trans­
ponder switch is available.

Input frequency of the model SG-7082 is
70MHz at 72 ohms impedance. The video
output level is 1 volt peak-to -peak nominal at
27MHz with 20Hz to 4.2MHz frequency re­
sponse. Audio output is variable 5.5 to 8.0
MHz, selectable from the front panel. Fre­
quency response is 50Hz to 15kHz. Harmon­
ic distortion is less than 2% maximum THO.
Power is 115 volts AC, SO/60Hz .

A single -conversion downconverter with IF
output of 70MHz mounts at the antenna , with
72-ohm output for coax ial cable to the receiv­
er. A channel % crystal-controled modu lator
is built into the receiver .

The model SG-7032 is priced at $965.00­
Winegard Company, 3000 Kirkwood Street ,
Burlington , 10 52601 .
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BECKMAN

Now you can get all the
measurement capability
you've been looking fOr
in a digital multimeter
fOr the price of an analog.

Priced as low as $59.95, the
ctrcurtmate> Series DMMs
from Beckman offer a superior
combination of standard
features including :
• DC + AC Volts
.DC + ACAmps
• Resistance
• Diode Test
• 0.8% or 0.5% DC Accuracy

(depending on model>
• Single Rotary Selection

Switch
Depending on the model you
choose-you can enjoy the
added capability and conven­
ience of 10 Amps AC + DC,
audible continuity checking,
hFE testing, capacitance and
conductance capability.

Get your hands on a
clrcuttrnatev DMM today.
For the dealer nearest you,
write or call
Beckman Instruments, Inc.,
Instrumentation products,
2500 Harbor BlVd.,
FUllerton, CA92634,
(7141993-8803.

Digital
Features.
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CO D's extra(reonred 25% deposlt)

N.Y. State
reSIdents aO:::I
arccooate
salestax.

.C9br~
CB RADIOS

& ACCESSORIES
SUPER HETERODYNE RADAR DETECTOR

1399 5
ea.

MODEL RD-4OOQ

Dual Band Super Sensitivity/Dual Alarm .
Audibleand Visual withexclusiveSIGNAL

ELIMINATES FALSE ALARMS • sesocms toX and K band Speed radar trequencies. The ooly
one approved by theFCC.

4O-CHANNEL CB 2·WAY MINI-MOBILE RADIO

3995
ea.

MODEL 19X5

•••• • Combination SquelclVPNCB Control
• ANL Switchautomatically reduces the
high-pitched noises . S/RF PWR Meter
• OffiOrWolume • PA

• MasterCha~e
• VISA . COD
• Money Drdel'"
• Check

AM CB RADIOS

1199 5
ea.

MODEL 29LTD

"The Truckers Choice" with aninstant
emergency channel 9 switch • Delivers
maximum poweroutput 100 per cent modulation and fine receiver sensitivity.
Features: SWR bridge andantenna warning indicator.

SSB MOBILE

1799 5
ea .

MODEL 148GTL

Precision AM/SSB mobile unit forCB. Features: DynaMlk~ Volume, ON/OFF control
Sqeelch RF gai~ SWR CA L control, Voice Lock S/RF/CAUSWR switch
LSB/AM/USB,mode switch switchableautomatic noise limiting and noise blanking,
CB/PA swifch andmuch more.

.5 .0 .5 . 40 CHANNEL EMERGENCY 2·WAYR~\P

5500 . ~ '.

ea. : •
MODEL 39LTD

Needs no instatation Simply plug info cigarette
lighter. Feafures a built·in rricroprore. LED channel
display, emergency channel 9 indcator plug a host of
others.

ADD FORSHIPPING AND INSURANCE:
S250oo.. . . . . S450
$251.00 to 50000 S650
501.00to 750DO 850
751.00 to tOOOOO 12.50

"'" 1000.00 . 1500

o

~
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SEE YOUR DEALER TODAY

Street _

Ad d ress

Nam e

The prime application for the device is for
shrinking heat-shrink sleeving in the electri­
cal and electronics industries, However, it is
also useful for sweating solder sleeving ,
bending PVC pipes, and drying out com­
pressed-air lines. In addition to half-inch ele­
ments, plug-in two-inch, three-inch, and four­
inch elements are available.

The Glo-Ring lntre-Bed Heat Tool is priced
at$197.00-The Eraser Company, PO Box
4961/01iva Drive, Syracuse, NY 13221.

TELEVISION SYSTEM, the VideoScope
model RVP-460, is a rear-screen projection
system; the 46-inch screen provides three
times the vlewinq area of an average 26-inch
conso le, yet requires no additional floor
space. That is due to an exclusive optics
system, which folds the projected image path
to fit into a substantially smaller cabinet than
those used in conventional systems,

meters; they have 0.1° sensitivity.
Model 865 CF) and model 866 (0C) are

thermistor thermometers, designed for ap­
plications in electronics, life sciences, food
processing, and heating and ventilating.

Model 868 CF) and model 869 (0C), with
platinum RTD sensors, offer accuracy equiv­
alent to thermistors over a wide range. The
RTD mode ls are designed to meet the
accuracy and long-term stability require ­
ments of critical laboratory applications.

The thermometers are priced as follows:
Model 865 and model 866 are $139.00 each;
model 868 and model 869 are $249.00 each.
- Keithley Inst ruments, Inc., 28775 Aurora
Road, Cleveland, OH 44139.

HEATING TOOL, the Glo-Ring Infra-Red
Heat Tool, is a hand model with half-inch­
diameter elements designed specifically for
shrinking heat-shrinkable tubing on small
work pieces in the electrical and electronics
industry . It uses quartz-glass heating ele­
ments that open and close like a thumb and
forefinger to encircle the work piece with in­
stant radiant heat at a temperatureof 1OOO°F.

Glo-Rings provide an alternative to using
the traditional heat gun. Cost savings are
realized by reducing production time and
electrical power consumed. Safety hazards
are eliminated because no uncontro llable
blowing hot air is generated.

600-ohm impedance. A MAIN output of 50­
oh m impedance is a lso prov ided. Ex­
ceptionally flat response . (.05dB) virtua lly
eliminates the need to constantly monitor out­
put voltage levels. A four-position pushbutton
attenuato r, ca librated in 20 -dB steps,
together with a 30dB vernier, provides a total
dynamic range of 90dB. Amplitude and fre­
quency stability varies less than .Q01% with a
10% change in line voltage ,

A rear-pane l switch selects chassis or
floating' ground. The osci llator uses only 6
watts and operates on switch-selectab le line
voltages of 90-132 or 180-264 volts, 50­
60Hz. An optional 19-inch Rack Mount Kit is
ava ilab le. The mode l 4500 is priced at
$675.00. - Krohn-Hite Corporation, Avon
Industrial Park, Avon', MA 02322 .

DIGITAL THERMOMETERS, model 865,
model 866, model 868 (shown), and model
869 (shown) have thermistor or RTD (Resist­
ance Temperature Detector) sensors and
offer increased accuracy over thermocouple

ZipSI

Opto Designer II
180 Round . Squ are.
T riangular. Rectangu lar
and Cyl indrical LED Lamp s

124.95

Stale __--:--;--::----:.

Dealer & Distrib utor Inquiries Invited
SEND FOR FREE CATALOG

- - -:;lrtltl~n-;;;n~o;l; - --,
2614 East Adams /Phoenix, AZ 85034 I

Name I
I
I
I

City _

Signature

Opto Designer I
180 T- 1 and T- P .
Red. Green . Yellow . Orange
and Red-Orange LED Lamps
119.95

FREE 100 CB-50 T-PI. mounting
Clips if you order within 7 days

Co mpa ny

Please charge my 0 Mastercard 0 Visa

~. 8p.

City

Send for FREE LED BROCHURE:
• 3 mm (T-1) 5mm (T - n .... ) . Roun d. Square
• Cyl indrica l . Triangular . Rectang ular . High
Intensity • Custom • Array s • Tw o-co lor Round,
Rectangular. Level mete r panel d isplays

GOLDEN SERIES

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

'FirestiK'n

FROM

BARE -HANDS TUNABLE
"NO 'TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES

MONITOR SCANNERS

'Firestl(~
•ANTENNAS ·
·ACCESSORIES·

CALL TOLL FREE1-800-426-1044

~----------------~CIRCLE 31 ON FREE INFORMATION CARD

I E.TROfII/~1 4803 N E 40th Street. De pt. RE103
Redmond. WA 98052

YES, I wou ld lik e to take advantage of your offe r.
o Send me - Opto Designer I @ $19.95 plu s

$3.00 sh ippi ng and handling.

o Send me - Opto Designer II @ $24.95 plus
$3.00 shipp ing and hand ling .
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BP STABILIZER/IMAGE ENHANCER/
RF CONVERTER/VIDEO FADER/2·WAY
DISTRIBUTION AMPLIFIER .

OURPR,CE$119
95

Contains five units in one; stabilizer (video guard
remover); image enhance r, video to RF converter,
video fader, and dual output distribution amplifier.
Stabilizer Will correct entire range of copy guard
distort ion suc h as jitter, vertica l roll or black bar
travelling through picture.
Enhancer Attain best pic ture for your preference.
RF Converter Allows your TV set to receive video and
aud io signals from your image enhancer, guard
stabilizer, video came ra, computer, VCR, etc. The direct
video signa l from any video componen t 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 fade ins and outs.

. BP TV TO STEREO
AUDIO ADAPTOR/
ENHANCER $179 5

OUR PRICE
Easily connects to any TV and
Stereo Amp lifier or simulated
stereo sound. Makes taping TV
Audio simple - TV can be located
any distance from stereo. Delivers
two channels of simulated stereo.
With noise eliminator and special
output level controls. Frequency
response: 50 Hz - 15,00 KHz.

... I".,~JI BPVIDEO COLOR PROCESSOR/RF CONVERTER/
",1;;"" STABILIZER/3·WAY DISTRIBUTION AMPLIFIER

OUR PRICE

$1899 5

Corrects video signal
directly into tape not
just on playback.
Luminance meter
monitors brightness
levels for quality
recordings. Can also
be used between video cameras and VCR, VCR and VCR and from VCR
to TV during playback mode. Corrects off-color tapes. Center dete nt, .
lumin ance, chroma, phase and audio controls. Stabilizer for removing
copy guard. .

oo
-lo
OJ
m
:0

$6995
OUR PRICE

Same as V-187S but with a built-in RF Converter
that gives the model V-1877 an RF outpu t 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 con junc­
lion with your TV, you can feed di rect audio and
video signals from any video device such as video
camera, com puter, portab le VCR, etc.

BP IMAGE ENHANCER
MODEL V·1860
Dramatically improves
pertormance ---
of Video
cameras
and VCR's
(ott-the-ai r
or second
generation
recordings),
by compensa­
ling for deteriora­
tion of detail and
sharpness. Includes video distribution amplifier
with two video outputs.

BP VIDEO GUARD STABILIZER/
RF CONVERTER
MODEL
V·1877

Fully shielded
oscillator eliminates
herring bone distortion.
For BetaNHS
recording. Record &
use 1Vs remote
co ntrol. Complete
program ming of VTR.

BP UHF CABLE CONVERTER
WITH FIN~ TUNING/46 CHANNEL
MODEL V·5746 $2A 9 5

OUR PRICE ...

60 Channe l
selection. Infrared
transmitter system for
impedance free
operation. On/Off,
change cha nnels,
fine tune. Prog ram- .
mabie 12 hour clock with Auto and PM indication.
Channel memory and reca ll.

PH ILIPS/MAGNAVOX
REMOTE TV CONVERTER
MODELCTC9R ' $12500

OUR PRICE

BP VIDEO SELECTOR CENTER
MODELV4803 $~~95

A switcher that can OUR PRICE
accept 6 inputs and
direct them to 3 out­
puts. Utilizes switch
similar to one used on
home VCR's. You avoid
signa l loss incurred by
using splitters.

• M• • ter Charge N.Y. Sta te IADD FOR SHIPPING AND INSU RA-NCE
• VISA • COO residents add 5250.00 $4 .50
• Money Order appropriate $251 .00 to 500 .00 6.50 "'-";'~,,';II
• Check sales tax. 50 1.00 to 750 .00 8.50

751.00 to 1000.00 12.50
COD's extr. (requir ed 25% depo sit) ov er 1000.00 15.00

- .
-s

' ,,-

$4500
OUR PRICE

Has self contained A&B and bypass switch. Many
movies, conce rts and special program s 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 because copy guard
causes pic ture to roll and jitter, turn to snow or
disappear. Video Guard Stabilizer removes copy
guard from signal.

BP RF CONVERTER/MODlJLATOR
MODEL V·1885 $ 95

OUR PRICE 39

BP VIDEO GUARD STABILIZER
MODEL
V·1875

Allows your TV
to receive video
and audio signals
from image en­
hancer, guard
stabilizer, video
camera, computer, VC
The outputs of many Video
components cannot be di rectly hooked up to the
VHF antenna terminals on your TV set This
problem IS solved by using the Mode l V-188S RF
Converter. Converts video signal from any video
component to ad justable RF signal at antenna
terminals. Allows your VCR output to feed two TV
sets at the same time, with virtually no signal loss.
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eliminate the false alarms common to older
type motion detectors during damp or rainy
weather. The Micro Motion Sensor is 3 x 1 %
x 1 inches and can be used in any system
that employs motion detection. It is priced at
$9.95 - Thug Bug Corporation, 1999
Johns Drive, Glenview, IL 60025 . R-E

CIRCLE 120 ON FREE INFORMATION CARD

Housed in a beige snap-together case (5 7/8

x 4 % x 1 Y4 inches) with an internal speak­
er, the phone ringer includes two connector
leads for remote speakers , a variable volume
control, modular phone plug with six feet of
cable, and keyhole slots in the caseback to
facilitate wall mounting . It installs between
any modular telephone unit and a modular
telephone set (except wall-mount set). It is
powered up to a year by two 'C' cell alkaline
batteries, and is approved by the FCC for
direct-line connection.

The Pleasant Phone Ringer, model GT­
1218, is priced at $29.95. - Heath Com­
pany, Benton Harbor, MI 49022.

MOTION DETECTOR, the Micro Motion
Sensor, is designed for automotive security
applications , and is easy to mount anywhere
under the hood or fender . It is made of glass­
filled virgin nylon, and is completely sealed to

The model RVP-460 is priced at $4400.00
- Sony Corporation of America, 9 West
57th Street, New York, NY 10019.

PHONE-RINGER KIT, model GT-1218, is
designed to repl ace the sometime s un­
pleasant ring of a conven tional telephone
bell : in its place, it will play one of four tunes or
tones that the user can select or change at
any time.

The pre-progra mmed integrated circuit in
this one-even ing kit is a true polyphonic syn­
thesizer and alerts the owner of phone calls
in one of four ways: a beeping signal, an up­
beat four-note chime, ten seconds of Bee­
thoven's "Fur Elise," or 20 seconds of "Ro­
mance" by Rubenstein .

A pushbutton switch lets the user choose
either the standard telephone bell, or one of
the pleasant signals from the Phone Ringer,
which are selected by jumping a small wire to
separate sockets on the internal circuit board.

• 0-30 VOC at 0-2A • Excellent Regulation
• Ripple & Noise - 500 uV • Built-in Short­
Circuit and Overload Protection

Model 3002A features continuously
adjustable current limiting and precision
constant voltage/constant current operation
with " automatic crossover. " This lab-grade
unit can also be used as a current regulated
power source .

Optional 10-turn voltage & current controls:
$25 each . Add $3.00 for UPS shipping in
Continental U.S. Check, Money Order or
C.O .D. accepted. Illinois residents add 6%
sales tax.

..-..,

([1D) ELECTRO INDUSTRIES, INC.
4201 W . IRVING PK., CHICAGO, IL 60641

312/736-0999

CIRCLE 26 ON FREE INFORMATION CARD

CIRCLE 118 ON FREE INFORMATION CARD

The convertible screen directs the bright­
est optical path to the viewer's eye level, and
can be adjusted easily for either seated or
standing positions . It is cylindrically curved to
reduce room light reflect ions, and uses a
special dye to minimize the effects of ambient
light.

The model RVP-460 's high-resolution,
high-contrast picture makes the set es­
pecially useful as a computer data-display
unit. That application is further enhanced by
an RGB input circuit that provides a display of
so-characters (color) by 25 lines. Use of a
comb filter improves picture quality even
further. The resolution is more than 500 lines
(RGB), 450 lines (Video), and 340 lines (RF).

SUPER SPECIALS '·

•• ~J
~

40 CHANNEL
CONVERTER

52995

Advanced Solid State design and cir­
cuitry allows you to receive mid &
super band channels. Restores pro­
gramming to Video Recorders .

~
36 CHANN EL

REMOTE CONTROL
- / CABLE CONVERTER

56995

JERROLD 400 .,
THE ULTIMATE CABLE TV
CONVERTER

60 CHANNEL
INFRARED
REMOTE
CONTROL

512995

Send $5 for Complete Catalog

CIRCLE 15 ON FREE INFORMATION CARD

Endeco pro fessional featur es include
safety ligh t that denotes hi gh , low
and off on sw itch models, SS con ­
struc rro n for lo ng life , l igh t we ight
and balance for easy use.

Contact your d istributor for Endeco
desolder ing and solderi ng irons, kits
and equip ment-or write us today.

Vital protection
for PC Boards

~
c,

~o /

°v ~.,..Q:- A
l'f'?OIr-'-( ~ .---'.-

r
Be safe . Desol der PC components
with Endeco iro ns. Get proper HEAT
TO MELT and stro ng VACUUM
ACTION TO LIFT so lder and coo l
both PC board and co mpo nent
w ithout damage.

These PC co mpo nents replaced fast
w ith Endeco desolde rin g or so lder­
ing to ols.

CABLE TV
Buy Direct & Save

Enterprise Development Corp.
. 5127 East 65th Street

Indi anapolis, IN 46220
Phone: (317) 251-1231
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Two facts you'll find hard to believe . . .

1. This phone, with engineering for
the year 2001, is yours right now.

2. Your cost is only $99.95.

Dept. Rl0 5-31 50th Avenue
Long Island City, N.Y. 11101

Some of the br ightest electronic
engineers in the world decided to build
a telephone that makes all others
obsolete.

This phone would have a big
memory to remember (and dial with one
or two buttons) a lot of phone numbers.

It would handle one or two lines ,
with a " hold" button, for big-phone
performance and convenience.

. It would work with rotary pulse or
Touchtonee; so you can use it to talk to
a computer or to use MCI, Sprint, or
any of the tone-code long distance
services.

It would display the number being
dialed in LED-illuminated figures, to
prevent errors even in the dark .

Most of all-
It would be beautiful, a magnificent

sleek inst rument to enhance any room.
Ladies and gentlemen, we give you .•

The Electronic Secretary-Phone
Every other state-of-the-art phone

we've seen handles either just one line
or (bulkily) five lines.

The ELECTRONIC SECRETARY­
PHONE is about half the size of most
phones, but its innards are crammed
with advanced electronic technology.

What a timesaver! It " remembers"
up to 32 numbers! Enter them just once
- then call any of them by pushing one
or two buttons.

Two-In-One, with "Hold" Button
You control two separate phone

lines , which means you can have a true
multi-line conference call without
involving the phone company.

Talk on Line 1; or put the call on
Line 1 on hold wh ile you talk on Line 2;
or tie both lines together by depressing
both buttons!

Best of all, you can touch one key
and you'll have a hands-free
speakerphone whose sound fidelity is
surprising. Your phone has a volume
control, of course.

Before we tell you how little it costs,
here a few more timesavers and
conveniences built into your Electronic
Secretary-Phone:

Elegant, Expensllfe-Looklng, Easyl
We've seen phones you need an

engineer's degree to operate. A child
will have no trouble putting this wonder­
phone through its paces.

You won't dial a wrong number
because an LED display shows you ,
digitally, the number you're calling.

You can call MCI, Sprint, your
computer, or anywhere you need the
touchtone signal. A touch of your finger
switches back and forth from pulse to
touchtone.

Automatic redia lling of the last
number? Of course. No jangling ~inger­

bell ; the ringer is a pleasant electronic
tone.

But we think what you'll like most
about the Electronic Secretary-Phone is
its beauty. If ever a phone could win an
award for design, this is it. You'll be
proud to have this phone in your home
or office.

Get It Far Below Market Place
We originally planned to sell this

phone for $169.95, and it would be a
bargain at that price. When we decided
to feature it in our catalog, we lowered
the price to $129.95.

Now we've been able to contract for
enough of them that you can own an
Electronic Secretary-Phone for only
$99.95! At that price, while we have
them, you should order two.

Our absolute guarantee means
you'll have a month to use this phone
and see for yourself that our claims
about it are true. Enjoy it!

NE:W HORIZONS

• Handles TWO Phone Lines
Use the "Hold" button to switch back
and forth, Or use them together fo r
conference calls!

• Conference Call Feature
Just push both buttons and both lines
are open. They're interactive, so you
can tie two calls together!

• Speaker Phone
If you have a roomful of people, or if
you just don't want to hold the
instrument, your Speakerphone has
wonderful sound fidelity plus volume
adjustment!

• 32 Memories
Your phone "remembers" up to 32
numbers. Enter them just once, then
dial by pushing one or two buttons.
Even remembers long strings of
numbers like MCI!

$99.95 complete
SAVE $20.00! Two for $179.90
(+ $2.50 per total order for shipping)

Order TOLL-FREE
For fast delivery on credit card orders

call toll-free 24 hours a day, 7 cla,s a week :

800-443-01 00
Ask for Ext. 111

Or send check or money order.
Please add ind icated shipping cost.
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At CIE,you get electronics
careertraining from specialists.

en
o
Zo
~ Ifyou're interested in learning how to fix air conditioning,
~ service cars or install heating systems- talk to some other
~ school. But if you're serious about electronics... even earning an
~ Associate Degree... come to eIE -The Electronics Specialists.
52



YES... I'm shopping around for the !Jgh! kind of career training in electronics­
and CIE sounds well worth lookingInto. Please send me my FREECIEschool
catalog-including details about the Associate Degree program-plus my FREE
package of home study information!

Print Name _

o
§
III
m
:n

55

RE-70

o Active Duty

/

in Electronics Engineering Tech­
nology. Any CIE career course
can offer you credit toward the
degree...more than half of the
number needed in some cases.

You can also prepare for the
government-administered FCC
lFederal Communications
Commission) Radiotelephone
License, General Class. It can be
a real mark in your favor...
government-certified proof of
your specific knowledge and
skills.
Shop around•..but send for
CIE's free school catalog
first!
Mail the card. If it's gone, cut out
and mail the coupon. If you prefer
to write, mention the name and
date of this magazine. We'll send
you a copy of CIE's FREE school
catalog-plus a complete pack­
age of independent home
study information! For your
convenience, we'll try to have a
representative contact you to

answer your questions.
Mail the card or coupon
or write: CIE, 1776

East 17th St,
Cleveland,

OH 44114.

MAIL TODAY!

Address Apt _

City State Zip _

Age Area Code/Phone No. --1--- _

Check box for G.\. Bill information: 0 Veteran

be into digital theory-essential
training today for anyone who
wants to keep pace with the state
of the art of electronics. With
CIE's Digital Lab, you'll be
applying in dozens of fascinating
ways the theory you've learned.
For example, you'll compare
analog and digital devices. You'll
learn to make binary to decimal
conversions and to work with
semiconductor devices and
circuits. You'll see how digital
equipment is vital to today's
exciting, growing fields such as
security... where digital theory
provides the brains for space-age
alarm and protective devices.
You'llbuildyourMicroproc­
essor Training Laboratory;
a working microcomputer-from
"scratch." You'll also learn how
to program and interface it with
displays, memories, switches,
and more.
Earn An Associate Degree
fromCIE.

One of the best credentials
you can have in electronics
-or any other career field
-is a college degree. That's
why CIE gives you the op­
portunity to earn an
Associate in Applied
Science

r···············_·• C IE Cleveland Institute of Electronics, Inc.

I
1776 East 17th Street, Cleveland, Ohio 44114

Accredited Member Nationa l Home Study Council

•I••••••

Why trust your education
and career future to any­
thing less than a specialist?

You shouldn't. And you
certainly don't have to.

If you talked to some of our
graduates, chances are you'd find
a lot of them shopped around
for their training. They pretty.
much knew what was' available.
And they picked CIE as
number one.

Be sure to shop around.
Because, frankly, CIE isn't for
everyone.

There are other options for the
hobbyist If you're the ambitious
type-with serious career goals in
electronics-take a close look at
what we've planned for you at CIE.
What you should look
for first

Part of what makes electronics
so interesting is it's based on
scientific discoveries-on ideas!
So the first thing to look for is a
program that starts with ideas
and builds on them!

That's what happens with CIE's
Auto-Programmed'Lessons,
Each lesson takes one or two prin­
ciples and helps you master them
-before you start using them! .
How practical is the
training?

This is the next big important
question. After all, your career
will be built on what you can do­
and on how well you do it

Here are ways some of CIE's
career courses help you get your
"hands-on" training...
With CIE's Personal
Training Laboratory...
you learn and review the basics­
perform dozens of experiments.
Plus, you use a 3-in-l precision
Multimeter to learn testing,
checking, analyzing!
When you get your own
5MHz, solid-state
oscilloscope, you take some
real professional steps. You use
it as a doctor uses an X-ray
machine-to "read" waveform
patterns...lock them in...study,
understand and interpret them!
When you get your Digital
Learning Laboratory, you'll



NEW IDEAS
Remote telephone ringer

HAVE YOU EVER MISSED AN IMPORTANT

telephone call because you were in your
basement or garage and didn't hear the
phone ring? Or perhaps you heard it ring,
but you heard it too late and, although you
rushed as fast as you could, you couldn't
get to the phone in time. And, even if the
call is not important, missing it by a few
seconds can be, to say the least, annoy­
ing.

Of course one solution to the problem
is to stay near the phone when you are
expecting a call . (Unfortunately, that
doesn't work if you get an important call
when you're not expecting it.) Yet there is
another solution-the remote telephone
ringer that we'll discuss here.

The ringer that we'll describe solves
the problem of incompatibility between
telephone equipment and a conventional
AC alarm bell or llO-volt electric light
outlet.

wire it into the phone itself. If you decide
to do that, all you have to wire it in para­
llel with the phone's bell. The circuit is
centered around the two neon bulbs, NEI
and NE2. Those bulbs will light when
more than 100 volts is across the ringing
circuit. The bulbs also provide line isola­
tion between the unit and the telephone
line. Finally, they act as a voltage divider
for the br idge rectifier made up of
Dl-D4. That creates a positive voltage
that is then applied through D5, is filtered
by R2, R3 and C2, and causes QI and Q2
to conduct. When that happens, triac TR I
is fired through the optical coupler ICI.
Using the optical coupler assures that the
load is isolated from the telephone lines-­
an important consideration.

None of the parts used in the circuit are
very critical and any wiring method can
be used. And many ofthem, including the
triac, optical coupler, neon bulbs, and

Title of Idea

NEW IDEAS

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 violate any oIher
copyright. I also declare that this material has
not been previously published.

This column is devoted to new ideas, cir­
cuits, device applications, construction tech­
niques , helpful hints, etc.

All puonshed entries, upon publication , will
earn $25. In addition, Panavise will donate
their mode/333-The Rapid Assembly Circuit
Board Holder, having a retail price of $39.95. It
features an eight-position rotating 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
comfortable working.

R4
Z :2.\(.

C 3
•22/200V

R"L
B.'2.K 0\­

Rl
22K

Rg
1.2k.

Y R.I
V l 3 0 L A lOA D 5

D2 '112 / '2V, IIIJ
''''40/ Z E"JER

or
NEI

",e.-2

,0 P I-IOIVE. LltJ E.5

~

'RED
W IRE.

D&
I tJ'\-oo"2. Signature

FIG. 1

City Slate Zip

Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave . Soulth,
New York, NY 10003
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Why do I mention the electric light
outlet? Well, for the hearing impaired , a
light is an excellent way to signal a tele­
phone call . It might also be a good idea,
say, in a workshop . It's easier to see a
light than to hear a bell when you're run­
ning a power tool.

To hook up the circuit (its schematic is
shown in Fig. I), you can wire it to an
existing junction box. An alternative is to

VR I transient protector can be found at
Radio Shack. T he vo ltage of the
transformer's secondary can be anywhere
between 10 and 26 volts.

Before we go, we should make one
final note: It is advisable to check with
your local telephone company to make
sure that you follow the area's rules and
regulations regarding the use of such an
extension ringer.-Craig K. Sellen

Print Name

Street

Date

56



Now.it you like that idea, you don't
mind the catch. Painless and easy ,
here it is: Try the radio and we'll
throw in the extra headphones,
ada.ptor and foam covers for only
$4.50 more.

So why do we do it? We're losing
our shirts on the earphone, but we
need to build our sales, and find
people who like neat deals on neat
electronics. We're a brand new divi­
sion of a very large electronics com­
pany. And we want to show those
guys at headquarters what we can
do. The best way is very special
deals like this. So you benefit.

To try this deal with your credit
card call the ReO toll free hotline or
send your check plus $2.00 postage
and handling. Spec ify group 1900
on FM or AM/FM on the radio. If you
aren't 100% satisf ied return it in the
original carton within 25 days for a
courteous refund. No hass les, no
problems.

Be prepared to get an explosion
of sound, at home or anywhere you
go.

come to expect. You get these re­
markable litt le speakers with a
standard phone plug adaptor plus
an extra set of foam covers .

Now you're saying you never
bo ught a Walkman . Glad you
thought of that. Because we also
have th is neat litt le rad io. Take
seven normal filter cigarettes. Line
'em up in a row. That's the s ize of it.
Really , it's that small. Plus it comes
with its own headphone set, and it's
powered for up to 24 hours straight
by two normal AAA batteries. Get
the FM stereo vers ion for $22.50 or
the slightly larger AM/FM mode l for
$27.50. Both include headphones
exactly like the ones we 've de­
scribed.

MAKE YOUR STEREO SOUND SUPER
FOR ONLY $4.50

THE SOUND RIVALS THE MOST EXPENSIVESPEAKERS
IT'S AGREA TDEAL
BUT THERE'S A CATCH

Only $4.50? It's true. Sound that
rivals the most expensive speak­
ers? That's also true. But there is a
catch to this deal. Not number 22.
Actua lly, our first. Read on.

We're a new company. We need
customers. So we're offering this
special deal, on a very special prod­
uct. The headphones are very new
on the market. You'll see similar
models just beginning to appear in
hifi stores bearing respected names
like Sony and Toshiba.

Actually they're miniature ver ­
sions of the famous new technology
headphones that wrap around your
head with a steel band. The mylar
diaphragms are exactly the same.
So the tight crisp response is
unbelievable , over the entire
20-20,000 Hz freque ncy
range. And as you probably
know mylar domes simply
don't work with normal
speaker magnets. So the
miniatures have the same
powerful rare earth Samarium
magnets as the ones you've
seen.

But here's where the similarities
end. There is no steel band to fit
around your head and press against
your ears. They simply slip into your
ears. That makes them more com­
fortab le, but what's more important
something really amazing happens
to the sound . You' re closer to the
music , it almost seems to envelope
you. The sound truly is all encom­
passing . If you ever try the older
style headphones again, you'll think
you're missing half the sound you've



HOBBYCORNER
A new contest

EARL " DOC" SAVAGE, HOBBY EDITOR

FIG. 2
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An old puzzle
Some of you missed the point of the

3-house/3-utility problem back in March.
Recall that I said I had "whiled away
many pleasant hours" on it back in jun ior
high school. That, of course, was before I
had learned enough math to prove that the
problem has no solution-s-it just can' t be
done .

I do hope those who have been working

FIG. 1

I, you will see that the "4" (in this case) is
made of 3 vertical column s. Of course , in
the normal readout all three 'columns are
lighted properly at the same time .

Now take just one column of 5 LED's
and light it sequentially according to the
pattern of column a and then b and then c.
If you get a match between the sequential
rate and the speed of your eyes sweeping
horizontally across the column, you can
actually see the digit 4. It ' s really quite
fascinating.

Of course , once you get it working for
one digit , all you have to do is add three
more into the pattern and add blank
spaces between digits . Then drive the
whole thing with a clock IC and your
family and guests will go bananas until
they getthe hang of read ing it.

Now for the contest: ·See what you can
build and send me the circuit. (Show the
entire clock circuit or at least back to the
commonly available signal lines. ) Keep it
as simple and as inexpen sive as possible
(a nd make the diagram legible , of
course).

You have until the end of the October .
That should give you plenty of time .
Meanwhile , I'll see what I can do about
finding some kind of prize for the best
circuit. ' . . .

on it and requesting a solution have had as
much fun with it as I once did ! If not ,
perhaps you have learned to read more
carefully .

If you would like another, similar puz­
zle, try this one: Figure 2 shows a design.
Place your pencil anywhere inside or out­
side that design. The idea is to cross every
line-segment with your pencil without
crossing any segment more than once .
(This one brings back memories of junior
high, too.) Good Luck!

Homebrew transceiver
Darrell Hohensee (KS) has asked for

schematic for a 4-band ham transceiver
with internal VFO. Well, the best I can do
is to refer you to the publications of an
organization of radio amateurs , the
ARRL or American Radio Relay League
(2 25 Main Street , Newington , CT
06111) . I have built and learned from
the ir Radio Amateur ' s Handbook for
many years. That and several of their
other publications contain the kind of in­
formation you seek.

Darrell, you are right: you can learn a
great deal by building' (or " homebrew­
ing") your own equipment. From your
letter, however , I gatherthat you have not
done much construction. The transceiver
you ask about is a big project to un­
dertake, especialy on limited experience .
There ' s an old saying about learning to
walk before you run that applies' equally
well to building electronic projects. If you
get involved in a big one before you have
worked your way up to it with smaller
projects, you can easily get jammed up.
You can end up with something that is
partially built and it' s easier for someone
else to start from scratch than to correct
your mistakes. So start small, Darrell,
and work your way up. Those ARRL
books have plenty of less-complex ham
gear to build, too.

More on the solar collector
Marvin Roesch (AZ) wants that solar

follower from the June Hobby Comer to
return to the east direction under its own
steam. Apparently, he plans to put a col­
lector in a remote location.

The first consideration is a motor to
tum the mechanism " backwards :" That
can be a second motor or a the original
motor can be one that will reverse . The
easiest way to point the collector east is to

•

•
•
•

•.c

o

o

o

o
b

•

•

•
o
(1.

o

•

AN INVITATION
To better meet your needs, "Hobby

Corner" has undergone a change in
direction. It has been changed to a
quest ion-and-answer form. You are
invited to send us quest ions about
general electronics and its applica­
tions. We'" 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'" print
those of greatest interest here in
"Hobby Corner." Please keep in mind
that we cannot become a circu it­
design service for esoter ic applica­
tions; circuits must be as genera l and
as simple as possible. Please address
your correspondence to:

Hobby Corner
Radio-Electronics
200 Park Ave. South
New York, NY 10003

FOR SOME REASON TH ERE HAS BEEN AN

increase in the number of inquiries about
an unusual clock readout that was de­
scribed here several years ago (March,
1980). Since that time , all kinds of new
IC' s have appeared and there are more
modem ways to achieve the same result.
Let ' s see who can come up with the best
new circuit. To be fair to those of you who
may not have been around back then and/
or who do not have ready access to back
issues, I'll run through the descriptio n.

Bob Hankinson (PA) built a readout
that consisted of a single vertical column
of LED 's. They were turned on and off in
such a way that you could read the digits
by " sweeping" your eyes across the col­
umn . (Think of a "Times Sq uare "
billboard-except your eyes, not the
numbers , scroll. ) If you looked at it
straight on, it looked just like a line of
LED 's. Here are a few hints that should
help you to understand the problem bet­
ter.

Imagine a block as shown in Fig . I
consisting ofjust 15 LED' s. (The filled-in
circles are lighted .) By lighting selected
LED 's, you can show any digit. (For ex­
ample , in Fig. 1, the numeral 4 is shown .)
With four blocks, you could show the
time in hours and minutes. That's how
many early digital clocks were made.

For clarity, I'll confine the discussion
to one digit/block . Looking again at Fig.
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Now electronics technicians can get into VCR Servicing quickly and easily

Learn Rrofessioqal VCR servicing
at home or In your shop .

with exclusive videotaped
demonstrations

2600-103

Professionals . Exam ine it for 15 full
days , look over the lessons, sample the
videotape . If you' re not fully satisfied
that this is the kind of trainin g you and
your people need to get into the profit­
able VCR servicing business, return it
for a prompt and full refund , including
postage . Act now , and start adding new
business to your busine ss.

Covers Beta and VHS
systems with actual

.----..,- --..... instruction on
videotape.

Card Number' ExpirationDate: _

Signaiure.L, _
(required for credit card sales)

Name (please print) _

Company' _

Street, _

City/State/Zip _

Enclosed is my 0 check 0 moneyorder for$179.95 (D.C.residents add6%tax) Make checkpayable toNRI
Chargeto 0 VISA 0 MasterCard _

Interbank Number

The Best Professional
Training

This exclusive self-study course has
been developed by the professionals at
NRI. NRI has trained more television
technicians than any other electronics
school! In fact , NRI has con sistentl y
led the way in developing troubleshoot­
ing techniques for servicing virtually
every piece of hom e enterta inment Special Introductory Offer
equipment as it appea rs in the market- Thi s complete VCR training course
place. with two hour video tape is being

Satisfaction Guaranteed offered for a limited time only, on
orders received from this ad, at our low

... 15-D~y No-Risk introductory price of $ 179. 95 . Save
Examination $20 by acti ng now !

NRITrainingFor Professionals
Send today !or the new J':l~I Self- McGraw-Hill Continuing Education Center

S~d~C~r~lI~_~T~ ~r~l~ ~ __3~~o~:n~W~ni!2~\~!L16__

YES'Get me startedin profitable IRI NRITraining For Professionals
• VCR servicing. Rushme my McGraw-Hill Continuing

NRI self-study course in VCR Servicingfor 1'1~ Education Center
Professionals. I understand 1may return it for f"" 'r;t 3939 WisconsinAvenue
a full refundwithin 15 days if not completely . '1.ne I~ Washington, DC 20016
satisfied. •
PLEASE SPECIFY TAPEFORMAT DESIRED 0 VHS 0 BETA

Today , there are more tha n 10million
VCRs in use , with people standing in
line to have them serviced . You can
bring this profitable business into your
shop with NRI professional training in
VCR servicing . Thi s top-level training
supports the indu stry ' s claim that
the best techni cians today are those
who service VCR s.

Integrated Three-Way
Self-Teaching Program
In one integrated program, NRI

gives you a study guide , 9 instruc tiona l
units, 2 hour s of video training tapes
acco mpanied by a 32-page workbook
that pulls it all together. At home or in
your shop, you' ll cover all the basic
co ncepts of video recording, mechani­
cal and electronic sys tems analyses,
and the latest troubleshooting tech­
niques. Your workbook and instruc tion ­
al units also contain an abundance of
diagrams, data , and supplementary
material that makes them valuable addi­
tions to your servic ing libr ary.

The "How-To" Videotape
Your NRI Action Videocassette uses

eve ry modem co mmunica tions tech ­
nique to make learning fast and easy.
You' ll enjoy expert lectures and see
animation and video graphics that make
eve ry point crys tal -clear. You' ll fo llow
the camera eye into the heart of the
VCR as step-by-step servicing tech­
niques are show n. Both electronic and
mec hanical troubleshooting are covered
... including everything from com­
plete replacement and adju stment of the
recording heads to diagnosing micro­
processor contro l faults .

Plus Training On All The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS, and 314"
V-Matic commercial VCRs, NRI 'also
brings you up to speed in other key
areas . You'll get training in capac itance
and optical video disc playe rs, projec­
tion TV, and video cameras . All are in­
cluded to make you the complete video
technician . Th ere ' s even an optional
final examin ation for NRI' s VCR Pro­
fessi onal Certi ficate .



ELECTRONIC TECHNOLOGYTODAY, INC.
P.O. BOX 240

MASSAPEQUA PARK, NY 11762

VIC·20 INTERFACING BLUE BOOK
Did you know th at your VIC can be used to

- co ntro l. a_ 99¢ toy mot or so eff ecti vely that it
runs like a precis ion mac hin e? Or that you can
build an accur ate di git al thermometer usi ng
the VIC and fo ur parts cos t ing less than 55? -

These and oth er 28 inte rfac ing pro ject s
selected for usefuln ess , ease of cons tructio n
and low cos t are detail ed in the VIC-20 Int er­
facing Blue Book , a verita ble gol d mine of prac- _
ti cal in fo rmatio n on how to bui ld a variety of in-

- te rt ace s fo r your computer.
Project s inc lude: Connect ing VIC to your

ste reo; Pickproof digital lock; Capac itance
meter; Liqui d level senso r; Telephone di aler; ­
Voice out put ; BKJ16K RAM/ROM expansion;
128K RAM expans ion; 8·bit preci sio n D/A; B·bit
AID converte r; MX·80 int erface and more.

Written by a co lleg e pro fesso r in a fri endly _
and inf ormati ve style , the Blue Book gives you

- theo ry of oper atio n, sc hematics, program
listings, parts list, const ruct ion hi nts and
sources of mater ia ls fo r eac h one of the 30 pro­
ject s.

If you want to get the most out of your VIC
- this book is a mu st. Cost is $14.95 (less than

50¢ per projec t l). Pri ce includ es post age.

micrnsiqnel Dept M
P.O. BO X 22
ML LWO OO NY 10 5046

VIC·20

D ART OF PROGRAMMING THE 1K ZX81 .
How to use thefeatures of theZX81 in programs
thatfit intothe1K machine , 96pp, $5.75postpaid .

D ART OF PROGRAMMING THE 16K ZX81 .
How to useyour 16K RAM pack andZX printer to
thefull. 144pp. $6.95 postpaid .

D ART OF PROGRAMMING THE ZX SPECTRUM.
Everything you need to know to put theZX
Spectrum to work for you . 144 pp.$8 postpaid .
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Your input
Your input make s a valuable contribu­

tion to this column. Your suggestions are
encouraged . Don't hesitate to ask a
question--there are probably hundreds of
other readers who would like to know the
same thing . And don't forget- I' ll be on
the lookout for your contest entries. R-E

control the second motor or reverse
switch with a clock/timer. Every night at
midnight it can swing the reflector back to
be ready for the rising sun. It can also be
done in fancier ways, Marvin , but the
solution you should always look for is the
simplest and most straightforward one­
the one that causes the fewe st trouble s in
construction and oper ation .

Resis ta nce, reactance, im peda nce
A series of basic question s was sent in

by Anwar Khanb (NY). Space will not
permit giving deta iled answers, but per­
haps the following will help him and oth­
ers who may be a bit confused.

'From his letter, I deduce that Anwar's
fundamental difficulty is in having a clear
picture of the difference between resist­
ance, reactance, and impedance . Here are
some pointers toward the right direction:
Resistance is the opposition to the flow of
electrical current that results in heat in the
conducting material. Resistance is sym­
bolized in equations by the letter R . It is
measured in ohms, which are symbolized
by the capital Greek letter omega (0) '-

Reac tance is the opposition to the flow
of AC current. It's symbol is the letter X .
Reactance is also measured in ohms:

. Impedance is the combination of the
opposition to the flow of AC curre nt due
to resistance and reactance . It is measured
in ohms and is symbolized by the letter Z.

Though the units of measurement for
each of them is called the ohm, they are
quite obv iously different. Thus, you can­
not substitute or switch one for the other.

There is no formula that relates the DC
resistance of a coil directly to the (AC)
imped ance or reactance of that coil.
That's because the resis tance is de­
termined by the type and length of the
wire used . The reactance is determined by
how the wire is wound and the frequency
of the signal that is fed through it.

Consider this example: the resistance
of a ten-foot piece of wire is a certain
number of ohms . That value remains un­
changed regardless of the form into which
you pu t the wire-anything from a
straight line to a tightly wound ball. On
the other hand, its inductance , and thus its
reactance, changes de pending on the
shape(s) into which the wire is placed .
The reactance is also related to the fre­
quenc yJ, of the signa l that is fed through
it (X = 2njL).

So , Anwar, knowing only the DC re­
sistance of a coil will not enab le you to
determine its reac tance or impedance.
The other factors must be considered.
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(616) 669·2440
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that note to be written into memory .
Remember that before we pressed the
key, there was always something stored at
that location in the memory . Con­
sequently, until we program the note we
want, we'll hear whatever note was
already at that memory address. Even
when the memory is first put in the cir­
cuit, some sort of random data will be
stored in it. If we're writing a tune on a
page we've previously used, the old tune
will be stored there. The way around this
problem is to use the inhibit pin (pin IS)
oflC8 when we're writing into memory.

Once again we use the " any-key­
pressed" signal from the keyboard en­
coder to enable the note selector. Since
we need a high to tum offIC8, we have to
use the inverted version of the "any-key­
pressed" signal available at the output of
ICI5-c. Switch S2-b connects the inhibit
pin of IC8 to ground when we are reading
from memory and to the inverted " any­
key-pressed" signal when we are writing
into memory. That means that IC8 is al­
ways enabled during a READ but, during a
WRITE operation, it's only enabled when a
key is pressed. Now, it's true that since
this same inverted signal is also used to
generate a write pulse for the memory,
there will be a period of time when IC8 is
enabled and the new note hasn't yet been
written into memory. But let's be realis­
tic. The write time of the memory is
something like 300 nanoseconds so the
old data will be present for only-to be
generous-a brief period of time.

Amplifier
The output ofIC8 , available at pin I, is

fed to the input ofIClO through C18. That
is a Y2-watt integrated amplifier that can
directly drive an 8-ohm speaker. The
noteworthy thing herds that the gain of
the amplifier is varied by the output of the
tremolo clock, ICI4-a. That is a low fre­
quency oscillator running at about 6 Hz or
so. The output is integrated by R31 and
C21 to produce something vaguely re­
sembling a sinewave. We're not after per­
fection here, but we do have to smooth it
out somewhat. The reason for that is that
the Pianomatic uses CMOS logic; one of
the characteristics of that logic family is
that oscillators using it can swing nearly
the full range of the supply voltage. For
the output here, the low point is pretty
near ground and the high point is within
shouting distance of the positive supply
rail. If we connected the tremolo clock
directly to the gain control pin of the
amplifier, pin 8, it would tum the ampli­
fier off every time the oscillator reached
the bottom of the curve. It would be like
trying to sing while someone was hitting
you on the back (although there are cer- ­
tain kinds of music where that would be a
definite plus).

Because we're using the gain-control
pin of the amplifier to add tremolo, the
volume of the Pianomatic is determined
by the size of the capacitor, C19, that

lem similar to the one we ran into earlier
when we wanted to play the Pianomatic
without writing into memory.

The problem before was caused by the
fact that there was always data on the
input-data bus. The problem this time is
similar. There is always some data on the
output-data bus, and it's not always the
data we want. When we're writing a tune
into memory, pressing a key will cause

O=-OOOUOOQOOOOCOO

inputs ofIC8, the note selector. That one­
of-sixteen analog switch will output the
input chosen by the binary word on the
output-data bus. When the inhibit pin of
the IC, pin IS, is connected to +V, it will
disable the output. Ifwe're reading a tune
back from memory, we obviously want
the output of IC8 turned on all the time,
but if we leave it on when we're writing a
tune into memory we'll run into a prob-

I- 7-1/2 INCHES -I
FIG. 7-THE FOIL PATTERN for Board 2. The foil side of that double-sided board is shown here
half-size.

I. 6 -112 INCHES , I
FIG.6-THE COMPONENTSIDE OF BOARD 1. Note the pads for the male header at the bottom of the
pattern. Once again this board Is shown half-size.

t- 6-112 INCHES t I
FIG.5-TWO OF THE FIVE boards used In this project are double-sided. The foil side of one of those
boards, Board 1, is shown here half-size.
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I' 7-3/4 INCH ES -I

FIG. 11-BOARD FIVE is shaped to fit the rear of a piano- shaped case. If a speaker Is mounted on this
board, the large hole at the top of the pattern will have to be fu rther enlarged so that the speaker 's
magnet-hous ing fits snugly (see text).

I... 4-1 /2 INCHES .1
FIG. lO--FOIL PATTERN FORTHE DISPLAY BOARD. Note that there are only nine mounting holes for
the LED displays. Pin 1 of each display Is not used and therefore has been removed.

I'" 3 INCHES .1
FIG. 9-MOST OF THE control switches are mounted on this small board, Board 3. Note that this foil
pattern is shown full-size. .

I 7-1/2 INCH ES -I
FIG. 8-FOR SIMPLICITY IN MAKING THE BOARDS, neither of the double-sided boards uses plated­
through holes. The foil pattern for the component side of the second doubl e-sided board, Board 2, is
shown here. Once again, that board is shown here half-size. -

connects the output ofIClO to the speak­
er. The value chosen provides a comfort­
able level but you can change it. Raising
the value will increase the volume and
vice versa . Keep in mind though, IClO is
only a Y2-watt amplifier and the speaker is
a miniature one. If you have visions of
using the Pianomat ic at a rock concert,
you're going to have to come up with
some other output stage-you might try
converting it to run off diesel power.

Memory retention
The Pianomatic will remember pro­

grammed tunes even after it's been turned
off . That nonvolati lity of the memory is a
nice feature and understanding how it' s
done means that you can use the same
technique in other designs . Basica lly
we're using a backup battery to retain the
memory and although the same method
can probably be used with any other
memory device, there are several memor­
ies that are specifica lly designed with that
feature in mind. Those particular memor­
ies are the so-called " low-power" de­
vices. They are generally CMOS and pro­
vide guaranteed data retention with as
little as two volts applied. The rules for
using them are simple since they usually
have a control pin to switch the memory
ove r to the LOW POWER mode . The
Pianomatic uses three 20-milliamp-hmir
(mAh) nickel-cadmium button cells ' to
provide a memory- retention voltage of
3.6 . The draw is so low that l- rrtAh
nickel-cadmium cells could have been
used if they could have been found.

Diodes Dl4 and Dl 5 are used to steer
the power for the memory . When the
Pianomatic is turned on , Dl5 isolates the
+V pin of the memory , D14 protects the
batteries, and R l6 allows the batteries to
trickle charge at a rate we can figure from
Ohm's law.

The operating voltage of the Pianoma­
tic is 7.3 volts and, since Dl5 is a silicon
diode, the drop across it will be about .65
volts. That makes the voltage at the
batteries, B9-B11, 6.65 volts. Nickel­
cadmiu m bu t to n ce lls should be
recharged at no more than 10 percent of
their rated capacity- the so-called C10
rate. In the case of our batteries that
would be a recommended charging cur­
rent of 20 mAil 0 , or 2 mA. The batteries
also have a nominal voltage of 3.6 volts
(1.2 volts per cell). Now that we've work­
ed all that out, our charging resistor can
be figured easily.

V = IR
R = VII
V = V sys te m - V batter ie s
V = 6.65 - 3.6 = 3.05 volts
I = 2mA = .002 amps
R = 3.05/.002
R = 1525 ohms

That's why our charging resistor , R16,
is 1.5K ohms . If you use different batter­
ies in your Pianomatic, be sure to recalcu­
late the value of R16. Nickel -cadmium
batteries have a nasty habit of blowing up
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PARTS LIST

TABLE 2-BOARD 2/BOARD 3 CONNECTIONS

All resistors Yo watt, 5%, unless other­
wise noted
R1, R7, R10. R17-8200 ohms
R2-6800 ohms
R3, R8, R29-1 megohm
R4. R38-1 0,000 ohms
R5-3000 ohms
R6, R12. R3G-1000 ohms
R9-150,000 ohms
R11 . R15-1 00.000 ohms
R13-470 ohms
R14. R19-R28. R36. R4G-160 ohms
R16-1500 ohms
R18-82.000 ohms
R31-22.000 ohms
R32, R33---560,000 ohms
R34-390 ohms, '/2 watt
R35-15,000 ohms
R37, R39-2200 ohms
R41-500,000 ohms, multi-turn potentio-

meter. PC mount
Capacitors
C1. C4. C6. C8, C9. C13, C15. C18, C20,
C23. C28-0.47 ....F, 35 volts. tantalum
C2--Q.5 ....F. ceramic disc
C3, C22-100 pF. ceramic disc
C5, C18-0.22 F. 35 volts, tantalum
C7. C19-2.2 F. 35 volts, tantalum
C10. C11, C14. C25, C26, C29--Q.01 ....F,

ceramic disc
C12-47 pF, ceramic disc
C17-.001 ....F, ceramic disc
C21-10 ....F, 16 volts. electrolytic
C24-500 F. 25 volts. electrolytic
C27-100 F, 16 volts, electrolytic
Semiconductors
IC1-4514 1-of-16 data selector
IC2-4520 dual binary counter
IC3-4040 12-stagebinary ripple counter
IC4-5101L-1 256 x 4 static RAM
IC5-4066 quad analog switch
IC6--4515 1-of-16 data selector
IC7-50240 top-octave generator (AMI,

Mostek)
IC8-4067 1-of-16 analog switch
IC9-4082 dual 4-input AND gate
IC1G-386 %-watt audio amplifier
IC11-4511 BCO-to-7-segment-display

decoder/driver

if they're charged too fast and/or without
the proper cont rol s. When the Pianomatic
is turned on , the batteries charge , and
when the power is turned off, the batteries

. forward-bias D 14 and provide standby
power to the mem ory . Capacitor CIS is
there to catch any glitches that may occur
if the battery switch-over isn't quite as
noise-free as we 'd like it to be . Pin 17 of
mem ory IC4 is the input that controls the
low-power mode. When it's high the
memory oper ates normally and when it' s
brought low the memory is in its low
power, data-retention mode. We have to
make sure that this pin is brought low
before we switch over to the standby batt­
ery supply. That is easily done by making
sure that our ON/OFF switch , S8, is a
SPDT type. When we switch the power
off , we connect the + V line to ground.
Since pin 17 of the memory is on the + V
bus, our problem is solved.

If you monitor the voltage on the
batteri es you' ll make an interesting dis­
covery . Although the nominal voltage is
3.6 volts, the unloaded voltage of the
charged cells is a bit higher-about 4 .2
volts. When the batteries are put under
load, that is , used to power something,
you would ordin arily expect to see the
voltage drop to the nominal voltage-3.6
volts . When you tum the Pianomatic off ,
the mem ory draws whatever power it
needs to retain the data, but the battery
voltage won' t fall below 4 volts. What
that is telling you is that the draw from the
batteries is really low--on the order of
about about 10 micro amps !

Note counter
The note counter (lCII , ICI2, and

DISPI-DISP3) is a standard counter ­
decoder/dri ver combination . ICI 2 is a
three-d igit counter in one package, is ex­
tremel y convenient to use, and has an
intern al multiplexer for a three digit dis­
play . The clock , reset, and blanking con­
trollines are handled automatically by the
circu itry and switching of the rest of the
Pianomatic . Resistors R37 and R38 bring
the clock-voltage and rise-time require­
ments in line with those of IC3 . That is
necessary since they are both being in­
crem ented by the same Clock.

Power supply
The power supply is standard . Diode

D 16 prevents an accidental reversal of
polarity from damaging anything and the
voltage regul ator , ICl3 , is set to provide
the Pianomatic with 7.3 volts . Potentio­
meter R41 and transistor Q I monitor the
unregulated voltage. When it falls below

~ a preset level, Q I condu cts and causes
z SCR I to fire and light the three decimal
~ points in the display. That is a low-b atteryo warning; the trip point of the circuit can
~ be set by adjusting R41.
w If you look closely at the schematic and
6 follow the output of SCR I , you' ll notice
~ that there are two resistors (R30 and R40)
II: on the line in series. The reason for that is
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Pin
number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

Switch number
and position
S2-b, WRITE
S2-a, center
S2-b, center
S3-b, MANUAL

S3-a, center
S3-b, center
83-a , AUTOMATIC

Various
S7-b, PLAY
S7-a, center
S7-b, center
Various
S1-a. center
S1-a, 2 TUNES
S1-b, 2 TUNES
S1-b, center
S1-b, 4 TUNES
S1-a, 4 TUNES

IC12-4553 3-digit counter
IC13---7805 five-volt positive regulator
IC14-4093 quad 2-input NAND Schmitt

trigger
IC15-4049 hex inverter
SCR1-ECG 5400 or equivalent
Q1-2N2222A or equivalent NPN silicon

transistor
0 1- 03, 05-07, 0 9, 011, 013, 0 17.
018-1N34A germanium diode
04,08. 010. 0 12- 1N914 silicon diode
014, 015-1N4001 silicon diode
0 16-1N4003 silicon diode
0 ISP1- 0IS P3- FNO 359 , co mmon

cathode 7-segment displays with
decimal point

LE01-LE013---miniature red LED
LE014-LE01 6-miniature green LED
S1-S3 , S7-0 POT miniature switch
S4-S6-SPST normally open momen-

tary switch
S8-SPOT miniature switch
S9-S24- SPOT miniature lever-t ype

swi tch, Radio Shack 275-016 , or
equivalent

J1- miniature N.C. chassis-mount phone
jack, Radio-Shack 274-253 or equiv­
alent

S01, S02- female header strips, AP
Products 929974 or equivalent

PL1-PL5-male header strips , right­
angle, AP Products 929835 or equiv­
alent

PL6-male header-strip, AP Products
929834 or equivalent

B1-B8-1.5-volt alkaline "M " cell
B9-B 11-nickle-cadmium "button" cell.

20 mAh, or larger
Miscellaneous: PC boards, IC sockets,
female header-strips (AP Products
9 2 9 9 7 4 0 r e qu i va l e n t) f o r i n­
terconnections (see text). solder, wire,
case, etc.
A set of the five PCboards, etched and
drilled, but not plated through, is avail­
able from Hal-Tron ix, PO Box 1101,
Southgate, MI 48195. The price is
$39.95. Please add $2.00 for shipping
and handling. MI residents add 4% tax.

Connection

From Board 2. pin 17 (IC15, pin 6)
" 4 (IC3, pin 11)
" 5 (IC8. pin 15)
"15 (IC6, pin 1)
" 2 (03, 06 junction)
" 1 (Blanking)
" 14 (IC15, pin 3)
" 6 (Ground)
" 16 (IC1 5, pin 7)
" 15 (IC6, pin 1)
" 7 (IC5, pins 5, 6, 12, 13)
" 13 ( +V )
" 12 (IC3, pin 4)
" 10 (IC4.pin 7)
" 9 (IC2, pin 12)
" 11 (R-12)
" 8 (IC2. pin 13)
" 3 (018)
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Construction
Now that we understand how the

Pianomatic works, we can put it together.
You could use perfboard and wire wrap
the whole thing-after all, the pyramids
were built thousands of years ago with
primitive tools and they've lasted-but the
use of printed-circuit boards is strongly
suggested . The PC-board patterns for the
device are shown in Figs . 5-11 ; the parts­
placement diagrams are shown in Figs .
12-16. If those are used, the project be­
comes neater and cleaner.

There's nothing particularly com­
plicated about the construction of the
Pianomatic . The circuit has been de­
signed to fit on five separate boards. The
interconnection diagram for the boards is
shown in Fig . 17 (which 'appears next
month) . The iriterconnection between
boards 2 and 3 is a little complicated, so to
simplify things it' s been listed in Table 2.

There is one small complication with
the boards: two ofthem-boards 1 and
2-are, unfortunately, double sided .
Don't forgetto solder small pieces of wire
to both sides ofthe double-sided boards as
feedthroughs. All feedthroughs are in­
dicated by asterisks on the appropriate
parts-placement diagrams. Where possi­
ble, the feedthroughs were done on the
legs of the components, but there are
some that had to stand by themselves .

A few important points: First, note that
the pads for the LED's are on the front of
board 2 in between the pads for keyboard
switches 59-524 (see Fig. 13). Notice
that the cathode pads are on the compo­
nent side of the board and the anode pads
are on the foil side. Also, the cathode of
LED16 is used as a feedthrough between
the two sides of the board; be sure to
solder it on both sides of the board. Final­
Iy, watch the polarity of electrolytics and
IC's and above all, use IC sockets.

There are several options available to
you 'in building the Pianomatic and one
really tricky thing to watch out for. You
can change the speed of the tremolo by

that they are on two separate boards. Re­
sistor R40 is on the display board because
locating it there allows us to test the board
all by itself.

Keyboard display
The last part of the Pianomatic that

we' IIlook at is the keyboard display , con­
trolled by IC6, a one-of-sixteen data
selector similar to the keyboard selector ,
ICI . The output-data bus is monitored by
IC6; that IC puts a low at the pin selected
by the word on the bus. Those outputs are
used to tum on small LED's buried in the
piano keys . The inhibit input is connected
to the center pole of switch 57-b, half of
the PLAY/MEMORY switch. That means
that the LED's will be turned on only
when the memory is enabled . Since only
one LED will be on at a time, we only
need a single current-limiting resistor,
R36.

,=.:.:.....---1:~}6i
(TO BOARO'3 '"-SE:f'ft: XT)

r------------ ,L- J

1 PL6 27
(TO BOARD2)

"'i

'~lj~,w~u~~~!m~p~~Jl~D 1 6I . UNREGU LATED
1 VOLTAGE OUT

(TO BOARD 5)

UNREGULATED
VOLTAGE IN
(FROM Jl)

* = FEEDTHROUGH

FIG. 13-AS SHOWN HERE, the cathode connections for LED1-LED16 are located on the foil side of
Board 2. .

FIG.14-THISTINY, single-sided, board can be mounted anywhere that is convenient. In the prototype
it was mounted In a "piano bench ."

* FEEDTHROUGH

FIG. 12-PARTS-PLACEMENT DIAGRAM for Board 1. Note thatfemale header, PL6, mounts on the foil
side of the board . .
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FIG. 15-THE DISPLAY BOARD mou nts directly on Board 1 usi ng a right-angled male header, PL4.

FIG. 16-MOST OFTHE POWER-SUPPLY COMPONENTS mount on Board 5. Batteries B1-B8 and jack
J1 can be mounted anywhere that is convenient. In ~he prototype they were mounted in the wood base.

serves the same purpose as R31 does in
the tremolo clock. It sets the frequency of
the clock. Either R3 or C8 can be altered
to change the tempo. The relationship is
complicated but is of the form f = (II
RC)K, where K is a constant . The voltage
divider made up of R2 and R4 is what sets
things up for automatic playback. In man­
ual playback, the voltage at pin 12 of
IC14-d should be at , ground when the
clock is disabled and about one third be­
low the supply rail when the clock is
enabled (when the start switch, S4, is kept
closed). In automatic, the voltage of pin
12 should be half tne supply voltage when
the clock is disabled. Now, mind you,
that is in theory . What we're trying to do
is keep the voltage in the middle of the
dead-band area of the Schmitt trigger.
That way it only takes a little push in
either direction to enable or disable the
clock .

When you put your Pianomatic in auto­
matic , one of three things will happen-it
will work perfectly, it won' t start , or it
won' t stop. Assuming the pin-12 voltage
is correct , the problem facing you is that
there are variations in the dead band from
IC to IC. You' ll find that some Schmitt
triggers have a dead-band area that tends
to favor the upper end of the supply, while
others favor the lower end. That is normal
and the solution is to vary R2 and R4 until
the circuit works . Now , nothing would
make us happier (well, a few things
would) than to give you numbers, but that
is impossible. We've taken our Pianorna­
tic ; which work s perfectl y, and sub­
stituted different 4093's for ICI4. Some
would work and some wouldn' t, even
though no other changes were made in the
circuit. Even IC' s from the same produc­
tion run will have different trip points. Be
comforted by knowing that any of those
IC' s could be made to work by fooling
around with the values ofR2 and R4. The
best way to find the correct values for
your circuit is to realize that varying R2 is
going to have a much greater effect than
playing around with R4. We've seen that
R4 has a function when the Pianomatic is
i n' m anual as well a s ' au to ma t ic
playback-it pulls pin 12 low to stop the
clock. On the other hand, R2 has no pur­
pose in life other than keeping pin 12 in
the middle of the dead-band area when the
Pianomatic is set to automatic playback .

Raising the value of R2 will lower the
voltage on pin 12 and lowering the value
will raise the voltage . If your Pianomatic
won' t start playing in automatic, the volt­
age on pin 12 is too low-if it won' t stop
playing, the voltage is too high. Don't
make heroic changes in the value of R2,
however , because , as you' ll discover, a
handful of ohms will go a long way. In
fact, going up or down about 2K should
solve the problem.

Next month the final installment on the
Pianomatic will discu ss the voltage­
re gul at or ci r c u i t , operation,
troubleshooting, and calibration. R-E

~-----~.

The tricky part of the Pianomatic is the
tempo clock . Getting it to work in the
manu al mode is 'straightforward and
shouldn' t present any problems-getting
it to work in automatic is something else .
The problem comes about because you' re
operating at the upper and lower trip
points of the Schmitt trigger. Although
things seem clear cut when they're on
paper , and formulas and graphs indicate
all sorts of precision, dealing with the real
world is quite another matter.

The important parameters in the tempo
clock are R2; R3, and R4. Resistor R3

Bl ·BB Jl

I- ---I~;=r1
UNREGULATED
VOLTAGEOUT(TO BO ARD3)

UNREGULATED
VOLTAGEIN
(TO BO ARD 3)

TO
BOARD
1

adjusting the value of R32. Raising the
value will slow it down and lowering the
value will , logically enough, speed it up.
Th e pitch of the Pian omatic can be
changed by adjusting the parameters of
the osci lla tor made from IC 15-e and
ICl5-f. Just plug the values of R35 and
C22 into the formula f = 112.2RC and
you' ll be OK . Remember, though', IC7
does a good deal of division internally.
The lowest note available from IC7 is the
input frequency divided by 478 , so bear
that in mind when you start substituting
values .
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HAS IT ALL FOR LESSELECTRONIC
SALESTAFT ~_

OVER 10,000 PARTS IN STOCK-CALL FOR LOW PRICES

.--- - -- - -
- ~. ~ T -r "T "'..., .
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"ALL-IN-ONE VIDEO PROCESSING CENTER"
-STABILIZER - Eliminates picture roll/jitter
-IMAGE ENHANCER - Adjusts picture contrast/clarity and detail for improved home viewing and recording

or dubbing
-RF CONVERTER - Converts video and audio direct line outputs from any VCR component, TV or video camera

to an " RF" signal
-VIDEO FADER - Produces gradual " fade-ins" or " fade-outs" with professional resu lts
-DISTRIBUTION AMPLIFIER - Provides extra signal gain needed for best results (dual output)

...

MODEL 8050

$79.88

~~
31/2 DIGIT MULTIMETER

- 8 separate functions (30ranges)
including diode and transistor
check, 10 AMP range on AC
and DC

- Single rotary switch for all
functions/ranges

- Accuracy ±0.5% DVC
- 611.' x 3113" x 1" Small

enough to fit into shirt pocket
- One year parts and labor warranty
#CC531 Carrying Case - $9.90

- 1476P-10MHZ
DUAL TRACE $439

- 1477P-15MHZ
DUAL TRACE $495

- 1479BP-30MHZ
DUAL TRACE $609

- 1570P-70MHZ
QUAD TRACE $1049

PRICES INCLUDE PROBES

Xcelite~

-99SM ROLL KIT $65

-TC-100ST XCELITE'S
BEST CONTAINS
53 TOOLS $329

-TC-150ST SMALLER
VERSION $~79

- 8060A $345
- 8062A $267
- 8022B $143
- 8020B $193
- 8024B $247

BECKMAN

- 300 $109
- 310 $129
- 330 $199

$69

COMPUTER
POWER SUPPLY

4 CHANNEL SWITCHING

- +5V@5A, - 5V@1A,
+12V @1A, -12V @1A

- INPUT 90-130V AC
- REGULATION : LINE ± 0.2%

LOAD ± 1%
- RIPPLE: 30 MV POp

VIDEO ACCESSORIES BY ARISTA

MASTER VIOEO SELECTOR MAGNETIC BULK ERASER DISTRIBUTION AMPLIFIERS

$16.88
#5000

- Brings allvideo components under simultaneous
control

- Eliminates unnecessary extra wiring
- Low loss bypass routing handles up to5 inputs

including cable converter, disc player, video
games, TVantenna or cable, home computer,
TV, VCR and auxiliary

- With touch of switch yourTV turns intoa
multi-media event

$29.88
#5410

- Thoroughly erases video and audio from all
video cassettes

- Takes only minutes to remove all information
- On-off switch with LED indicator
- Fuse protected line power/automatic

thermal protection
- More efficient erasure than VCR erase heads

As lowas

$8.88

#945 - 25DB, FM trap, UHF/VHF/FM-$24.88
#910 - 10DB, VHF/FM- $8.88
#911 - One input, four3 DB outputs ,

VHF/FM $11.88

STEREO SIMULATOR
For TV and VCR

$17.88
#780

- Achieve simulated stereo with simple hook-Up
- Enables TV or VCR to play throughyour

stereo system and Hi-Fi speakers
- Eliminates tiny and tinnyTV speakersound

75 OHM INDOOR/OUTDOOR
SPLITTERS

#1900 - 2 set - $1.88
#1930 - 3 set - $3.88
#1940 - 4 set - $4.88

A/B/C COAXIAL SWITCH

$6.88
#4540

TRIPLE PLAYl Select choice of signal antenna,
cable orvideo player or decideif video tape ordisc
will play through one set, two or three. Easy to
connect.
Standard " F" Connections §

lD
m
::II
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MASTER THE "NEW ELECTRONICS" WITH McGRAW-HILLS

Now you can meet the challenges
of today's incredibly rapid changes
in electronics quickly and easily.

This professional level electronics
learning series is as innovative as

the circuitry it explains and as
fascinating as the experiments

you build and explore!
From digital logic to the latest 16-bit micropro­

cessor, you master one subjectat a time with McGraw­
Hill Concept Modules sent to you one at a time, once
a month, to make up the complete CONTEMPORARY
ELECTRONICS SERIES. Each module of the fifteen
in the Series is a unique blend of "hands-on" experi­
ence, interactive audio cassettes, and vividly illustrated
printed support materials. Together they will prepare
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YOU COVER EVERY
SUBJECT IN

CONTEMPORARY
ELECTRONICS

• Digital logic
• Digital gates (TIL,

CMOS, ECL, NMOS)
• FUpflops
• Counters and Registers
• Op-amps and Applications
• Combinational logic

circuits (ROMs, PLAs,
decoders, etc.)

• Circuit analysis. LCR
networks

• Transistors (bipolar and
FETs), diodes and
thyristors

• Integrated circuits (linear
and digital)

• Oscillators
• Optoelectronics
• Microprocessors
• Voltage Regulation
• Advanced Digital

Concepts

IS-Day Trial
To order your first module under our IS-day trial

examination, simply complete the card .,~
and send today! If card is missing, write ~J J
us for ordering information: t::'"le
McGraw-Hill CEC, 3939 Wisconsin Ave., ITn ~
Washington, DC 20016. • •

Update Your
Knowledge of

the New
Electronics

This program is
for you whether
you're a scientist
who can use elec­
tronics to improve or
speed up your inves­
tigations...a teacher
who'd benefit from a
refresher in contem­
porary components,
circuits and applica­
tions ...a manager or
supervisor in an elec­
tronics related busi­
ness or industry...an
engineer in another
field who finds elec­
tronics playing an
ever more important
role in your work ...

someone looking to find new direction in this wide
open field...or the kind of person who wants to under­
stand what's going on in the world around you.

McGraw-Hill's Contemporary Electronics Series
offers you the quickest and probably least expensive
learning method available today, and the only one with
"hands-on" experience. The only equipment you will
need to complete the experiments in the Series is a
multimeter, which is not included.
The First Module --..........---.------
Includes a Solderless
Breadboarding System
It enables vou to connect
compo nents and build elec­
tronic circuits easilv and
quickly. You 'll use it through­
out the Series to build and
test your own contemp orary
circuits. Each module in­
cludes an esse ntial hands-on
experiment with real elec ­
tronic co mpo nents to give
you a clear understanding
ofcontemporary elect ronics.

be awarded a Certificate of Achievement from
McGraw-Hill upon passing an optional final

examination.

Expand To Rival
ProfessionalInstruments

After y ou have completed
the Series and constru cted

your Prototyping Design Lab, an
optional Expansion Kit isavailable

which when added to y our completed lab
will make it a rivalofprofessional instrum en ts

. that are widely used in industrial laborat ories for
elec tronic design and development as well as testing and measuring.

Unique Interactive Instruction
. Makes Learning Easy
With each new module you'll receive a McGraw­

Hill Action-Audio Cassette, a proven successful
method of interactive instruction, Each tape creates
a dynamic dialogue that not only quickly communi­
cates the facts , but makes you feel that you're partici­
pating, as you respond to questions and listen to prob­
lems being solved.

Your ability to rapidly make this knowledge your
own is further aided by a strikingly original technique
for using diagrams, illustrations and schematics to .

l' drive home
- --- - .oQ "..",,, .. points made

as you listen
to the
cassette.
Carefully
indexed
binder

thatcontains .
this material also

includes the instructions
to guide you through hands-on experi­

ments. Finally, having completed the Series, you can

components such as transistors and integrated circuits.
Each Concept Module goes right to the heart of

the matter. You waste no time on extraneous material
or outdated history. It's a fast, efficient, and lively
learning experience, a nontraditional approach to the
most modem of subject matter.

Construct and Use a
Prototyping Design Laboratory

You will construct a professional Prototyping
Design Laboratory which will be a valuable learning
tool throughout your studies. Because of its versa­

tility, you will use it
again and again, even

after you have
completed your
. Contemporary

Electronics
Series.
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The biggest name in little computers"
A DIVISION OF TANDY CORPORATION

Itadlo IhaeK

Model 4 Wins! And You Save Up to $1014
Description Radio Shack Model 4 IBM PC Apple lIe

Two-Drive Unit $1999 $1864 $1995
Formatted Disk Capacity 174Kb each (TRSDOS) 180Kb fpoS 2.~~ 124Kb (DOS 3.3)

160Kb DOS 1.0
80-Column Included Included Included
Monitor Inc luded $345 Included
Monitor Adapter Not Reauired $335 Not Required
First Drive Included Included Included
Second Drive Included $289 $395
Parallel Printer Interface Included Included $165
Serial Interface Included $120 $195
Reference Books Included Included $50
Numeric Pad Included Included $159.95
Diskette Operatinc System Included $60 Included
Total ·$1999* $3013 $2959.95

TRS-80 Model 4 Is the Logical Choice. For performance and
price, our Model 4 desktop computer is the professional ap­
proach to improving your product ivity. It has features built-in
that cost extra in other computers-features that will make
your job a lot easier.

Designed to Make Hard Work Easy. The easy-to-read
80-character by 24-line display and 54,000-character memory

' Price applies at participating Radio Shack stores and dealers. IBM is a registered trade- make Model 4 perfect for complex spreadsheet analysis. To
mark of International Business Machines Corp. Apple is a registered trademark of Apple
Computers. CP/M is a registered trademark of Digital Research, Inc. Prices based on speed operations, our " MemDisk" emulates a super-fast disk
manufacturer's literature. drive in memory' for keystroke-quick responses instead of
r-------------------------- time-consuming disk access. A built-in print spooler lets you
I 0 Send me a free TRS-80 Mode l 4 brochure today! work on one job while printing another.
I
I Mail To: Radio Shack, Dept. 84·A·836 Versatile and Powerful. We designed Model 4 to be com-
I 300 One Tandy Center, Fort Worth, Texas 76102 pletely compatible with our existing line of word processing,
I time management , electronic fil ing-in fact , all TRS-80
I NAME Model III software. And soon you'll be able to choose from
I COMPANY thousands of CP/M®-based programs.

l ADDRESS See It Today. Get a demonstration of the TRS-80 Model 4
I CITY STATE _ _ ZIP (Cat. No. 25-1059) at your nearest Radio Shack Computer
I TELEPHONE Center, participat ing store or dealer. Be sure to ask about our
L--- - --- ..J leasing, training and service plans, too.
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A NEW GENERATION OF COMPUTERS, the lap computer, makes Its
appearance this year.

hibitive. Instead , like the price of CPU's , the price of the
memory Ie' s used to store information for use by the
microcomputer fell to low levels, with the result that there are
now home computers that have as much on-board memory as
some of last year ' s higher-priced models. This development in
the home-computer market is perhaps more dramatic than any
other that has occurred in the last few years.

8-bitl16-bit CPU's
The face of the microcomputer industry is changing . No longer
is the industry standardized around an 8-bit CPU (the length of a
digital " word") . Instead, the standard word size found in many
of today 's moderate and higher-priced home-microcomputer
systems is 16-bits. A 16-bit CPU can address more memory
space . Where the 8-bit machine is limited in its memory­
addressing capabilit y to 64K bytes (actually 65,536 bytes) of
memory to perform its tasks, the l6-bit CPU can address more
than I megabyte . Thus, the 16-bit CPU can handle tasks that are
far too complex for the 8-bit machine to handle and it can handle
those tasks faster.

It should be noted , though, that8-bit CPU's are still more than
powerful enough for the average , single home user, so it isn't
necessary to spend the extra money for a l6 -bit system, unless
you need its extra computing power.

The inevitable move to 16-bits has been spurred by the entry
of IBM into the microcomputer market. Long dominant in the
mainframe world , this computer giant jumped into the micro
world nearly two years ago and, since that time , it has become a
major force. Of course , Apple, Radio Shack , Heath , and Com­
modore Business Machine microcomputers are still abundant;
but it has been estimated that nearly 20 percent of the
microcomputer market is held by IBM and, with such represen­
tation in the market , it naturally calls the tune .

Thus, more and more microcomputer systems are becoming
IBM-workalike s, IBM-Iookalikes or IBM-compatibles. They
also run similar operating systems to IBM's PC-DOS . In the
non-IBM world , this disk operating system is known as MS­
DOS and you will see many references to it in the " Operating
System" category of the pricing chart s included in this buying
guide. Such is the success and dominance of this microcomputer
system that other computer manufacturers are going out of their
way to make their machines compatible.

In a sense , this is a good move because it provides a measure
of standardization in an otherwise nonstandard , incompatible
market. Just as IBM's 8-inch floppy-disk format became a
standard , so to has its operating system become a standard for
the micro world. However , it should be realized that though a

machine may be capable of running MS-DOS, it may still be
incompatible with others on the market because of incompatible
storage formats. That is one facet of the microcomputer market
that has yet to be worked out.

This trend has its parallel in the 8-bit world. The CP/M
(Control Program/Microcomputers) operating system became
the de facto 8-bit standard operating system because of its early
headstart and subsequent dominance in this sphere. Yes, there is
a 16-bit version of CP/M (CP/M-86), but it hasn't achieved the
dominance of MS-DOS .

Portable computers
Another trend over the last year has affected the so-called

portable market. Just a year ago, this type of computer was the
rage of the microcomputer world. It had the following attributes:
a small CRT screen (5 to 9 inches) built-in; two disk drives for
storage; or comprehensive software applications packages in­
cluded, and weighed up to 30 pounds. At this weight, these
machines were certainly transportable , but were they portable?
Obviously, the microcomputer industry didn't believe they were
because it has come out with a new generation of lap computers
(also called notebook or briefcase computers) which weigh
between 9 and II pounds. This new generation has also split the
"portable" market into the transportable computer market, as
the heavier machines are called , and the lap-machine market , as
the new notebook-sized machines are called .

Last year's portables are as different from these machines as
day is from night. Where last year 's portable had the two
power-hungry drives and the CRT, this year's crop of lap
computers is capable of running off battery power. And, where
last year 's group of machines included software packages that
were stored on minifloppy diskettes that had to be inserted into
the drives before they could be used, this year's breed of lap
computers includes software that is part of the machine itself.
This software is stored in ROM (Read-Only Memory) and is
accessed with the push of a button. Typically , this software
includes some variety of text editor, electronic mail system,
appointments calendar and more. The lap computer usually
includes at least 16K of user memory (RAM) with the upper
limit being either 32K or a full 64K.

Like last year's portables , the majority of today's lap
machines are driven by 8-bit CPU's, although some contain
16-bit CPU's. These microcomputers, though, aren't power­
hungry. Instead , they are CMOS 8- or 16-bit microcomputers,
which mean these machines can rely on battery power.

Unlike last year's portables , though, these compacts rely on
liquid crystal displays ; rather than cathode-ray tubes. Using this
remarkable technology , the industry has been able to develop
8-line by 4O-character displays for the new generation of lap
computers. This means these devices are free of the need for
large power-supplies and AC outlets .

Generally, these machines-like last year's models-feature
full-travel, typewriter-style keyboards , which is a remarkable
feature , when you consider that microcomputers of the same
size class last year featured membrane or rubber overlay key­
boards .

Like their larger counterparts , though, the new portables also
feature some sort of storage medium. Some feature cassette
interfaces for mass storage, while others-the Epson QX-I 0, for
instance-have integral minicassette data storage . Still other
portables use the more traditional minifloppy disks for storage ,
although they are capable of storing some information that may
have been generated in the field in RAM.

An interesting use of RAM has been made by Athena Compu­
ter and Electronic Systems in its Athena / . Instead of using two
disk-drives for mass storage , it uses RAM configured as a
storage device. This allows a user to load applications software
and files and use this memory space for work. The key advan­
tage to using RAM in this configuration is a manyfold increase
in speed because the necessary program files are available in
memory for instant use. There is no need to wait for a disk access
that slows program speed.



It must be noted that although RAM drives, as these are
termed, are very quick and speed things up greatly, they are also
volatile. In other words, the contents of these drives disappear as
soon as the power is turned off. So, unless you want to keep the
computer on all the time, you must eventually empty the con­
tents of the RAM drive to some sort of storage device, which the
Athena I does. It provides one standard drive for storage.

About this supplement
In this year's Your Own Computer supplement, we will take

a look at small computer systems in order of increasing price,
from below $100 to over $4500. A series of charts will help you
understand how small-computer systems become more power­
ful as their prices increase. They will also show you the trends
that we have just mentioned.

In a departure from last year's supplement, we have omitted
printers because of the wide variety available for a wide range of
prices. This means that instead of having to rely on a man­
ufacturer's suggested printer, the small-computer buyer can find
one of his own, within his price range. And, since most printers
interface with small computers in only one of two manners,
serial or parallel, there should be little trouble interfacing the
printer with the computer. Thus, because of the disparity in
printer prices and varieties, we leave it up to the individual buyer
to make his own choice.

As for the system prices you will find they might differ
somewhat from what you may see advertised. The reason is
quite simple, we are using the manufacturer's suggested retail
price as the basis for our pricing considerations. Using this type
of guideline provides a more objective standard by which to
judge the many systems on the market.

Many, but not all, computers can be purchased ready to plug
in and run. They will usually have a minimal amount of standard
memory and provisions for a video display. Further, they will
also usually have some provision for storing programs and data,
either on cassette tape or floppy disks. Most of our systems
assume that-after the lowest price level-you will be buying
one of the display devices offered by the manufacturer. The
prices reflect this, although it should be noted that you can also
buy a monitor yourself and save money with it.

Regardless of whether a particular device is included with our
listings, the computer can usually be purchased without it and,
in many cases, you will want to do that and then add the
peripherals that best meet your needs.

For your own shopping, though, one of the items that must be
carefully considered is the amount of memory available for a
system. Memory is the most vital consideration in any small­
computer system. The reason is that without it, the system is
little more than an inert box, capable of little or nothing. Mem­
ory is vital because it provides an area in which to store and
manipulate data.

Most small computers come with a minimal amount of user
memory, usually ranging from 4K to 16K. While this level is
adequate for game-playing and simple home applications, a
computer used for more serious purposes will generally require
at least 48K or memory and most of the systems mentioned in
our supplement can be expanded beyond this point. And, with
the new generation of memory-intensive l6-bit programs com­
ing onto the market, 48K is not enough, with a minimum of64K
preferred, although l28K is better.

Some of the computers you will find listed here are "micro­
mainframes. " These systems are little more than boxes housing
the CPU, disk drive storage devices and motherboard-the
board that carries the bus signals. Usually found on high-end
systems, these machines have several input/output ports and you
will also find that these systems must have terminals or worksta­
tions attached to them before they can become useful. Typically,
these systems are usually found in multiuser environments,
although a single user can functions with one, too.

Every small-computer system comes with some means of
mass data storage. The device can be a cassette interface or
floppy-disk drives and controller. These devices allow data to be

stored for future use. Our tables show the typical configuration
for the price range in question. In nearly every case, there are
other alternatives open to the user, but it should be kept in mind
that these are more expensive. For instance, the typical dual­
drive 5V4-inch configuration may add $300 to $500 to the cost of
a typical one-drive system, while an 8-inch drive may add $1500
or more. Also keep in mind, though, that higher-density storage
options increase the usefulness of the system, but at a cost. For
instance, a double-sided, double-density 8-inch floppy disk
storage system is capable of storing 2 megabytes of information
or about 16 million bits of information (8 bits to a byte).

Some of our completed systems mention' 'hard" or Winches­
ter disk storage. These fixed medium storage devices are cap­
able of huge amounts of storage, 5 megabytes and up to 20 for
the typical 5V4-inch hard disk system. However, they add con­
siderably to the cost of the unit-from $1500 to $3000 on
average-and they should only be considered for serious com­
puter work.

Forthe typical small-system user, we recommend a two-drive
floppy-disk system. Not only will this give you greater storage,
but you will also find it faster to copy files from one disk to
another. More important, if you can afford this type of system, is
the fact that if the storage capacity of the disk is small, it may not
be possible to hold both the DOS (Disk Operating System and
the data you require. In the two-drive configuration, one drive is
used to hold the application program and DOS, while the second
drive holds the data.

Most systems require the use of a keyboard for input and some
type of video display device for output. The most inexpensive
computers usually rely on a home television set and interface
with the video unit through an RF modulator. You will find the
definition and clarity of this type of display device is poorer than
a dedicated monitor. The RF modulator will usually be built into
the unit or might be an extra-cost add-on and it pays to check.

Some computers, the Heath H89 or Radio Shack TRS-80
Model Ill, come with built-in video display devices, while
others, primarily the micromainframe category, require auxil­
iary terminals-a combination keyboard and display unit. If you
opt for this type of unit, it should be noted that terminal prices
start about $600.

We have tried to give you as complete an indication as
possible as to what the display situation is with a particular
system. However, it should be kept in mind there might be
several possible choices for any system.

The tables included with each price-category section show
which computers, features and accessories you can expect to
find in a typical system within that price range. If a system has g
been upgraded from the previous table, the new information d
appears in blue print in the comments line to the right of the ~

table. The tables will give you an idea of what you can get for a' :Il

given price; a local computer store will be able to answer your <0

questions and tailor a system to your specific requirements. R·E ~
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COMPUTER AND SOFTWARE

SALE
COMMODORE 64

(more power thai" Apple II .t hilt 1118 price)

• 170K DISK DRIVE 5179.00 *
• TRACTION FRICTION PRINTER S119~00*

WE
HAVE

THE
BEST

SERVICE

WE
HAVE
THE
LOWEST
PRICES

VIC·20
(a real computer aUhe price of a toY)

$77.00 *
• 40·80 COLUMN BOARD 59~.OO*
• VOICE SYNTHESIZER 569.00*

(*with software savings appl ied) (* with Cassette and Gortek purchase)

SPECIAL SOFTWARE COUPON

PROFESSIONAL SOFTWARE
COMMODORE 64

PROFESSIONAL BUSINESS SOFTWARE
EXECUTIVE QUALITY BY TIME WORKS!

We pack a SPECIAL SOFTWARE COUPON
with every COMMODORE 64 COMPUTER·
DISK DRIVE·PRINTER·MONITOR we sell!
This coupon allows you to S~VE OVER
$100 OFF SALE PRICES! $200·$300 sav-
Ings are possible!! (example)

12" AMBER SCREEN MONITOR $149.00
Premium quality AMBER VIDEO MONITOR With
antiglare, (80 characters x 24 rows), exceptional·
Iy clear screen, faster scanning, 1000 lines.
PLUS$9.95 for VIC 20 or Commodore 64 Cable .

8K RAM CARTRIDGE $39.95
Increases programming power 2 1/2 times. Ex·
pands total memory to 33K (33,000 bytes).
Memory block switches are on outside of cover!
Includes FREE$16.95 game. .

60K MEMORY EXPANDER $59.00
Sixslot - Switch selectable - Reset button ­
Ribbon cable. A must to get the most out of
your VIC·20 Computer. Includes FREE $29.95
adventure game. .

12· GREEN SCREEN MONITOR $109.00
Excellent quality GREEN PHOSPHOROUS
VIDEO MONITOR with antiglare, 1920 characters
(80 characters x 24 rows): Save your TV! a must
for 80 column word processors. PLUS $9.95 for
VIC'20or Commodore 64 Cable.

16K RAM CARTRIDGE $69.00
Increases programming power 4 times. Expands
total memory to ' 41K (41,000 bytes) . Memory
block switches are an outside cover! Includes
FREE$29.95adventure game!!

40·80 COLUMN BOARD $89.00
A fantastic price breakthrough for VIC-20 owners
on this most wanted accessory!! "Now you can
get 40 or 80 Columns on your T.V. or Monitor
Screen." Plus we add a word processor with
mail merge, electronic spread sheet, time
manager and terminal emulator!! These PLUS
programs require 8K or 16K RAM memory . (Disk
add $10.00). ..

VOICE SYNTHESIZER $59.00
Votrax Based. Make your VIC·20 COMPUTER
TALK! Has features equivalent to other models
costing over $370.00. You can program an
unlimited number of words and sentences and
even adjust volume and pitch. You can make
adventure games that talk! A must for enhanc­
ing your programming creativity and pleasure.

VIC·20 COMPUTER $77.00
You get the Commodore VIC·20 Computer for
only $77.00 when you buy at sale prices: The
Commodore Data Cassette for only $69.00 and
the Gortek Introduction to Basic program for on­
Iy $19.95. TOTAL LIST PRICE $302.95. SPECIAL
PACKAGE SALE PRICE$165.25.

$<40.00

$12.50
$.40.00
$15.00
$15.00
$10.00
$12.00
$12.00
$12.00
$13.00
$13.00
$12.00
$20.00
$ '4.60

$26.00
$26.00
$12.00
$15.00

$37.00
$<42.00

Coupon
S52.00
$46.00
$<46.00
$32.00

$69.00

$69.00
$79.95

$<4-4.95
$<49.95
$24.95
$29.95

Lilt
$99.00
$89.00
$89.00
$69.00

The Cadillac of business programs
for Commodore 64 Computers

List ·SALE
$89.00 $69.00
S89.00 $69.00
$89.00 $69.00
$89.00 $69.00
$89.00 $69.00
$89.00 $89.00
$89.00 $89.00

Item
Inventory Management
Accounts Receivable
Accounts Payable
Payroll Management
Cash Flow Management
Sales Analysis
General Ledger
(·COUPON PRICE $59.00)

N.....
executive Word Processor

.Complete Data Base
Electronic Spreadsheet
Accounting Pack
Total 5.2 Word Processor-Plus

Tape
Disk

Tolal Text 2.6 Word Processor­
Tape
Disk

Total Label 2.6
Disk

Quick Brown Fox Word
Processor

Programmers Reference
Guide $20.05

Programmers Helper $69.00
Basic Tutor $29.95
Typing Tutor $29.95
Sprite Designer $16.95
Medlclnemen $19.95
Weather War II $19.95
Muslc·Maker $19.95
EDU·Pack $24.95
3D Maze Craze $24.95
Professional Joy Stick $24.95
Light Pen $39.95
Deluxe Dust Cover $ 6.95

,and many other Item s!
Write or call for

Sample SPECIAL SOFTWARE COUPONI

TRACTION FRICTION PRINTER $119.00
You pay only $219.00 when you order the corn­
star T/F deluxe line printer that prints 8 1/2 x 11
full size, single sheet , roll or fan fold paper,
labels etc . 40, 66; 80, 132 columns. Impact dot
matrix , bi-dlrectional, 80 CPS. LESS the value of
the SPECIAL SOFTWARE COUPON we pack
with your printer that allows you to SAVE OVER
$100 off software sale prices!! With only $100 of
savings applied your net printer cost is' only
$119.00.

EXECUTIVE .
WORD PROCESSING PACKAGE

SCRIPT 64 EXECUTIVE WORD PROCESSOR is
the finest available for the COMMODORE 64
Computer! THE ULTIMATE for PROFESSIONAL
wordprocesslng application. Featuring simple
operation: powerful text editing with a custom­
Ized word dictionary, complete cursor and ln­
sert/delete key controls, line and paragraph ifl'
sert lon, automatic deletion, centering, margin
settings and output to all printers. Included is a
powerful MAIL MERGE When used with THE
COMPLETE DATA BASE PACKAGE. List $99.00.
Sale $79.00. Coupon Price $52.00. (Disk only) .

80 COLUMN BOARD $149.00
You pay only $149.00 for this 80 Column Board
when It Is purchased with a COMMODORE 64
Computer or a ' Disk Drive or a Printer or a
Monitor. If purchased alone the sale price Is
$169.00. Included with this board is word pro­
cessor pack, electronic spread sheet and rna.,
merge data base on two tapes. List $249.00.
(Disk add $10.00).

170K DISK DRIVE $179.00
You pay only $279.00 when you 'order the 170K
Disk Drive! LESS the value 'of the SPECIAL
SOFTWARE COUPON we pack with "your 'dlsk
drive that allows you to SAVE OVER $100 off
software sale prices!! With only $100 of savings
applied, your net disk drive cost Is $179.00.
LESS a $49.50 BONUS PACK of 30' disk pro­
grams we give you absolutely FREE!!!

COMMODORE 64 COMPUTER $139.00
You pay only $239.00 when you order the power­
ful 84K COMMODORE 64 COMPUTER! LESS the
value of the SPECIAL SOFTWARE COUPON we
pack ' with your computer that allows you to
SAVE OVER $100 off software sale prices!! With
only $100 of savings applied, your net computer
cost Is $139.00!! LESS a $49.50 BONUS PACK of
30 programs 'on tape or disk we give you abo
solutely FREE!!!

• 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. Illinois residents
I please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII
I orders . WE DO NOT EXPORTTO OTHER COUNTRIES. .
I Enclose Cashiers Check, Mone~ Order or Personal Check. Allow 14 days
I for delivery, 2 to 7 days for phone orders , 1 day express mail! Canada
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It's amazing how much
computer power can be

bought for less than $500.
Let's take a look.

Ciimjiii£e"P. ,.
Under $500

UnderS500 MARC STERN

PERHAPS THE MOST VOLATILE SEGMENT OF THE PERSONAL­

computer marketplace is the segment under $500. Since last
year's supplement was published, seven new names have joined
the ranks of the manufacturers producing machines here. Those
manufacturers include some of the leading names in consumer
electronics, notably MatteI and Panasonic, while the others
include new companies whose products are now just hitting the
market.

Timex
Still leading this price segment is the Timex-Sinclair 1000

(formerly the Sinclair ZX8l). A tiny machine, about the size of a
book, it features 2K of user memory-s-expandable to 16K-and
a cassette interface. Essentially, it is a computer learning ma­
chine with which one can begin to understand the basics of
microcomputing. Supplied with the 1000 is a BASIC learning
guide with which you can learn how to program in this high­
level language.

The BASIC programming language is resident in 8K ROM
(Read-Only Memory). The 1000's unique multi-function,
single-key entry system permits the user to enter BASIC com­
mands and instructions with a single push of the tiny
microcomputer's membrane keyboard.

This type of keyboard, which has been used on other
machines on the market, is fine for hunt-and-peck typists , but it
is lacking for touch typists . In fact, the size of the unit makes
speedy text entry nearly impossible.

Capable of interfacing with a home television set as an output
device, the 1000 has a limited 32-character by 24-line display.
This is less than half the industry-standard 80 by 24 display and
this is limiting because the display isn't entirely flicker-free.

Moving up a notch from the 1000, we come to the recently
introduced 1500. Driven by a Z80A microprocessor, the same
CPU that drives the 1000, the 1500 has an improved keyboard,

with small-sized calculator-type keys, much like those found on
pocket calculatorrs. And, while this type of keyboard is better
from a tactile standpoint, the experienced typist will be hindered
by the non-standard keys.

This mini-microcomputer, which weighs in with a mini-price
of $79.95, has 16K of user memory standard. This feature
means it can handle far more complex tasks than the 1000. It also
makes the 1500 the first computer in the under-Sl 00 market that
has 16K of resident user memory.

Mass storage for the 1500 is provided with a standard cassette
interface. User-generated data can be stored for future use via
this interface.

Unlike the more limited 1000, the 1500 can have its memory
expanded to 32K, providing more than enough user memory for
games and limited home-computing applications.

But like the 1000, video output is handled via a built-in RF
modulator that interfaces with a home television set. Both units
are also capable of generating black-and-white graphics and
include the plot and unplot graphics commands provided in the
high-level Extended BASIC language provided in the ROM .

Another computer from Timex is the top-of-the-line 2000
series, that consists of two models, one priced at $149.95 with
40K of user memory and the other priced at $199.95 with 12K of
user memory. Both provide color graphics and feature
sophistication not normally found in low-cost home computers.

Physically much larger than its stablemates, the 2000 features
a standard "QWERTY"-type keyboard with large calculator­
type keys. The keys appear large enough so that an experienced
typist should almost feel comfortable using it.

Actually developed by Sinclair Research Ltd . during Great
Britain's Prestel videotext terminal competition, the 2000 is a
sophisticated machine with a nearly normal screen display of
64-characters by 24-lines, or twice the capability of its stable­
mates.
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TABLE 1-under $500

Manufacturer Model Price CPU Word length Operating System Languages
Timex Computer 1000 $49.95 Z80A 8-bit N/A BASIC

Radio Shack TRS-80 Pocket $69.95 Custom CMOS Not announced N/A BASIC
Computer PC-4

Timex Computer 1500 $79.95 Z80A 8·bit N/A BASIC

Radio Shack f RS-80 Pocket $89.95 Custom CMOS Not announced N!A BASiC
Computer PC-4

Video Technology Inc. VZ200 $99.95 Z80A 8-blt N!A BASIC

Netronics Research Elf Ii $99.95 1802 B-bit N!A machine

Sharp Electronics PC-1250 $110 Custom CMOS 8-bit N/A BASIC

Radio Shack TRS-BO MC-10 $120 6803 s-blt N/A BASiC

Video Technology Inc. VZ200 $125 ZBOA 8-bit N/A BASIC

Netronlcs Res~arch Expiorer/B5 $130 BOB5 8-bit N/A machine

Radio Shack TRS-80 Pocket $140 Custom CMOS Not announced N/A BASIC
Computer PC-4

Tim ex Computer 2000 $150 zaOA a-bit N!A BASIC

Netronlcs Research Elf Ii $150 1802 8-bit N/A machine

Mattei Electronics Aquarius $150 ZBOA B-bit N/A BASIC. LOGO

Video Technology Inc. VZ200 $174.95 Z80A 8-bit N/A BASIC

Sharp Electronics PC-1250 . $185 Custom CMOS B-bit N/A BASIC

Atar! Products 600XL $199 6502C 8-bit N/A BASiC

Sord Computer M5 $199 ZBOA B-bit N/A BASIC
Multitech Electronics MPF-Ip $199 zao a-bit N/A BASiC, FORTH

Timex Com puter 2000 $199.95 Z80A 8-bit N/A BASIC

Radio Shack TRS-80 Pocket $199.95 Custom CMOS 8-bit N/A BASiC
Computer PC-2

Com modore Business VIC-20 $199.95 6502 8-bit N/A BASIC
Machi nes
Mattei Electronics Aquarius $205 Z80A 8-bit N!A BASIC, LOGO

Sharp Elect ron ics PC-1500 $220 Custom CMOS 8-blt N!A BASiC

Netronlcs Research Elf Ii $224.45 1802 8-bit N/A machine

Video Techn ology Inc. VZ200 $224.45 ZBOA 8-bit N/A BASIC

Texas Instruments TI-99/4A $225 TMS9900 16-bit N/A BASIC I
Texas Inst ruments CC-40 $250 7C20 a-bit N/A BAsic

Mattei Electronics Aquarius $265 Z80A 8-bit N/A BASIC. LOGO

Radio Shack TRS-80 Pocket $269.90 Custom CMOS s-btt N/A BASIC
Computer PC-2

en Commodore Business VIC-20 $274.95 6502 8·bit N/A BASIC
o Machines
Z Panasonlc Co. JR-200 $279.95 Not announced Not announced Not announced BASiC I

0a:
f- Sharp Electronics PC-1500 $295 custom CMOS 8-bit N/A BASICo
UJ
...J Radio Shack TRS -BO Color $299 6a09E a-bit N!A BASICUJ

0 Computer
a-ca:
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Memory/Storage Keyboard I/O Display Comments
2K1cassette interface membrane keyboard/ peripheral interface TV output/32 x 24 ca- basic system

multifuntion keys
12-pin interface con-

pability
handheld computer, basic544 steps 53 calculator keys, 10- 1 line 12-character liquid

key keypad nector crystal display model
16 Klcassette interface 40 keys/multifunction/ penpheral Interlace TV output/32 x 24 ca- memory expands to 16K

rubber overla~ pability
1568 steps 53 calculatoreys, 10- 12-pln Interface con- 1 line 12-character liqUid memory expands

key keypad nector Cl);stal disalay
4K1cassette Interfacelsoft- 45 keys, 16 predefined bUilt-in mo ulator/32 x 16 basiC configuration
ware cartr idges function text mode/128 x 64 color kit

cap.
256 bytes/ hex keypad N/A
cassette
interface
1.7K 54 keys. reservable 24-character x 1 line liq- low-cost, handheld micro-

keys, keftpad uid crystal display computer
4K1cassette interface 48 multi unction keys 1 senal port eight color output/32 x 16 entry level color computer

text mode/RF modulator
4K1cassette interface/soft- 45 keys. 16 predefined 1 parallel built-in modulator/32 x 16 parallel printer port
ware cartridges function text mode/128 x 64 color

capability .
256 bytes/cassette inter- N/A N/A N/A basic Explorer/85 building
face block system
1568 steps/cassette inter- 53 calculator keys, 10- 12-pin interface con- 1 line 12-character liquid cassette interface
face key keypad nector c~stal display
40Klcassette Interface/ 42 keyslmultl- penpheral Interface coor outpuU256 x 192 ca- baSIC system
soltware cartrige slot function/rubber overlay pability/64 x 24 text mode

kevboard
256 bytes/cassette inter- hex keypad N/A assembled
face

4K1cassette interface 49 keys 1 serial, peripheral inter- 320 x 192 graphics /40 x basic 'system
face 24 text/user option

4K1cassette recorder/soft- 45 keys, 16 predefined 1 parallel built-in modulator/32 x 16 cassette recorder
ware cartridges function text mode/128 x 64 color

capability .
5.7K 54 keys. reservable 24-character x 1 line Iiq- memory increases 4K

keys,key~ad uid c~stal display
16K1cartridge slot 62 keys, elp key. 4 1 senal. 2 controller. ex- built-In video output sup- baSIC system

special function pansion connector ports 256 colors , 40 x 24
text

20Klcassette 54 keys Not announced Home television
4K1cassette Interface 49-key penpheral connector 20-dlglt , 1-hne alpha- baSIC system

numeric display
72K1cassette interface/ 42 keys/multifunction! peripheral interface color output/256 x 192 ca- internal memory expanded to
software cartridges rubber overlakkeyboard pability/64 x 24 text mode 72K
2640 bytes 65 calculator eys, 19- 60-pin bus connector 1 line 7 x 156 dot matnx pocket computer

key pad, 18 definable liquid crystal display
5K1cassette interface 66 keys. 4 user- color capability basic system

pro~rammable

4K1cassette recorder 49 eys 1 senal, penpherallnter- 320 x 192 graphlcsl40 x cassette recorder
face 24 text

2.6K 65 keys, 10-key keypad, 26-character x 1 line Iiq- baSIC system
function ke~s uid crystal display

256 bytes/cassette inter- hex key pa 1 senal, 2 parallel home TV expansion board with ports,
face RF modulator
20Klcassette recorder/soft- 45 keys, 16 predefined 1 parallel built-in modulator/32 x 16 1 memory expansion module
ware cartridges function text mode/128 x 64 color brings RAM to 20K

capacity
16K1cassette interface standard 16 colors basic system
6K1soltwarecartridges standard layout 31-character x 1 line liquid hand-held computer

crystal display
4K1cassette recorder 49 keys system expander with 320 x 192 graphics /40 x system expander. 2K memory

cartridge /memory 24 text added
oorts/i serial

4K 65 calculator keys, 19- 60 pin bus connector 1 line 7 x 156 dot matrix memory expanded to 4K
key keypad. 18 defina- liquid crystal display
ble

5K1cassette recorder 66 keys, 4 user- color capability digital cassette recorder
programmable

32K1cassetle interface 60 keys, multifunction 1 parallel RGB/composite video out- basic system
put/CRT is user option 0

6.6K 65 keys, 10-key keypad, 26-character x 1 line Iiq- user memory o
function keys uid crystal display expanded 4K -t

0
16K1cassetteinterface 53 keys 1 serial CRT is user opt/32 x 16 basic system CD

m
color text mode/256 x 192 :IJ
graphics capability ~

<0

~
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Memory /Storage Keyboard I/O Display Comments

16K/cassette interface 71 keys, 10 program- 256 x 192 resolution, 16 basic system
mable, built-in joystick colors , television used as

display
16K/cassette record er/car- 62 keys, help key, 4 1 serial , 2 controller, ex- built-in video output sup- cassette recorder
tridge slot special function pansion connector ports 256 colors , 40 x 24

text
16K/cassette recorder/car- standard layout, 256 x 192/16 colors
tridge slot function

keys
13K/cassette recorder 66 keys, 4 user- color capability user memory

programmable expanded
8K

4K/cassette interface hex keypad 1 serial, 2 parallel home TV user memory
expanded
t04K

32K1cassette Interface 60 keys, mulbfunchon 1 parallel, 1 senal RGB/composite video serial port
output/CRT is
user option

16K/cassette interface 71 keys, 5 multifunction 1 parallel , 2 game con- 256 x 192 capability, 32 basic system
troller ports x 16 text, compos ite video

output avail.
10.6K 65 keys, 10-key keypad, 25-cha racter x 1 line IIq- user memory expanded by

function keys uid crystal display 8K
4K 55 calculator keys In i-line x 26-character hq- basic hand-held compu ter

typewriter arrangement, uid crystal display
redefinable

16K/cassette interface 53 keys 1senal CRT is user opt/32 x 16 extended BASIC
color text mode/256 x 192
graphics capability

64K/cassette interface 52 keys 1 parallel, 1 game con- supports 40 x 24 text/6 basic system
troller colors/180 x 192 res.!

user option
64K/cassette interface N/A 1 serial N/A starter kit
22K/software cartridges standard layout 31-characte r x 1 line liquid user memory upgraded to

crystal display 22K
80K/148K wafertape 70 keys, 10 function expansion ports, game 16 colors , 40 column ca- basic Sonic home computer

controller pabil ity system, includes stringy -flop-
py mass storage

112K/148K waftertape 70 keys, 10 function expans ion ports , game 16 colors , 40 column ca- 32K memory added
contro ller oabilitv

29K/cassette recorder 66 keys, 4 user- color capabil ity user memory expanded to
pro~rammable 29K

20Klcassette/cartridges 54 eys Not announced Home television BASIC home finance soft-
ware, Joysticks, games added

64K/cassette recorder/soft - 45 keys, 16 predefined 1 parallel built -in modulato r/32 x 16 44K memory added
ware cartr idges functio n text mode/128 x 64 color

capacitv
16K/wafertape standard HEX-BUS expansion 16 colors Wafertape drive

unit used in place
of cassette

32K/cassette recorder 60 keys, multifunction 1 parallel , 1 serial RGB/composite video out- cassette recorder
put/CRT is user option

16K/cassette recorder 71 keys, 5 multifunction 1 parallel, 2 game con- 256 x 192 capab ility, 32 cassette recorder
troller ports x 16 text , compos ite video

output available
16K/cassette interface hex keypad 1 serial , 2 paralle l home TV user memory expanded to

16K
16K 65 calculato r keys , 19- 60 pin bus connector 1 line 7 x 156 dot matrix memory expanded to 16K

key keypad , 18 defina- liquid crysta l display
ble

8K 65 calcu lator keys in 1-line x 26-character Iiq- basic system
typewriter arrangement, uid crysta l display
redefjnable

4648K/cassette recorder 71 keys , 10 program- 256 x 192 resolution, 16 cassette recorder added for
mable , built-in joystick colors, television used as storage, user memory up-

display graded to 48K
64K/cassette recorder standard typewriter/16 1 printer, 2 controller, ex- built-in video output sup- basic 1200 system/no std.

special function pansion connector ports 256 colors , 40 x 24 CRT
text

256 bytes/cassette inter- 56 keys N/A 12-inch monochrome CRT expansion board, keyboard,
face CRT 0
16K/cassette interface 47 keys, 20-key keypad, parallel 8-line x 32-character LCD notebook computer with o

-i
10 program mable ROM-based software 0

CD
m
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~
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Another feature not normally found on home computers in
this price category is included: memory bank-switching. Using
this technique , the microcomputer is fooled into thinking it can
address more memory than it normally can. In reality , the Z80A
can still only directly address 64K, but bank-switching allows it
to address much more.

The 2ooo-series can display a range of eight colors and allows
separate control of foreground, background, and border areas.
Resolution is fairly high with 256- by 192-dots (horizontal by
vertical). All pixels (picture elements) are individually address­
able by the user, which means the video output is memory
mapped , with specific memory addresses provided for each
pixel.

Like other members of the Timex Sinclair family , mass
storage is via cassette interface to a cassette recorder.

Radio Shack
Competing heavily in the under-$IOOmarket is Radio Shack

with its $69 .95 Pocket Computer PC-4 , one of this manufactur­
er's series of handheld pocket computers that is driven by a
custom CMOS VLSI microprocessor.

The miniscule PC-4 reaches its fullest configuration in this
pricing category with maximum memory expansion and all
peripheral accessories . It features a 544-step user memory that
can be expanded to 1568 steps with the plug-in memory expan­
sion module.

Featuring a one-line , l2-character LCD readout , this tiny
microcomputer is programmable in BASIC and can handle
strings of up to 30 characters in length.

Using a " QWERTY" keyboard layout , you can use the 53
keys for text or program input. In fact , 15 BASIC programming
functions can be entered with two keystrokes. While the key­
board does have the traditional layout, it should be noted that the
keys are actually calculator-type keys and the close placement
really won't allow touch typing . A separate keypad allows
numeric entry . Total system expansion is achieved in this price
range. This includes the lK RAM module and cassette-recorder
interface and tiny thermal printer with a total price of $140 .

Radio Shack has many other entries in the under-$500 cate­
gory. These microcomputers include a variety of handheld and
small keyboard-computers.

While Radio Shack's bottom-of-the-line handheld
microcomputer is the PC-4 , its bigger brother is the recently
introduced PC-3 that sports a 1.4K nonexpandable memory.
The $99.95 unit, like its stablemates, features a one-line LCD
readout and it features a standard keyboard layout. Like its
stablemates, it uses tiny calculator-type keys that aren't suited
for speedy text entry .

The PC-4, driven by a CMOS 8-bit microprocessor, reaches
its full configuration in this price category with the addition of a

printer/cassette interface . This boosts the price to roughly $220.
While the PC-l has been discontinued since last year, the

PC-2, manufactured for Radio Shack by Sharp , is still available
and represents Radio Shacks's top-of-the-line handheld .
Offered at a base price of $199 .95 , it reaches its fullest con­
figuration in the $500 to $1000 price category.

A versatile unit, its basic user memory is 2.6K. This memory,
however , is expandable to a maximum of 16K, with the addition
of the proper memory modules. It will also accept ROM mod­
ules, but the limit is still 16K. This expandability makes this unit
a powerful , flexible handheld microcomputer.

Programmable in Extended BASIC, the PC-2 features 42
statements and 34 built-in functions. It allows a user to have
two-dimensional arrays, variable-length character strings with
extensive string handling, formatted printing , and other fea­
tures .

The display is a 26-character by I-line dot matrix LCD with
user-addressable graphics over its complete range. The key­
board is a full "QWERTY" type , with 65 keys and a separate
number pad. There are also six user-definable keys.

Like the others in the Radio Shack handheld line, the PC-2
uses tiny calculator-type keys that are better suited to single­
finger use, rather than two-handed touch typing. Another fea­
ture that might prove somewhat confusing is the placement of
the space bar next to the function entry key. The layout, though,
is about as clean as one could hope for in a small unit.

Driven by an 8-bit, low-power CMOS microprocessor , the
PC-2 is powered by 4 " A A " batteries. A 6O-pin expansion port
allows interfacing with a variety of peripherals, including a
color-printer/dual-cassette interface (valuable for speedier pro­
gram storage and retrieval) and an RS-232C interface for tying
into such data networks as The Source or CompuServe via a
phone line.

Altogether , the PC-2 is a powerful handheld unit. However,
this isn't the only Radio Shack offering in this pricing category .
Radio Shack also offers two Color Computers , the new MC-10
Micro Color Computer and the more traditional TRS-80 Color
Computer .

The MC-lO is a tiny unit, about the size of the Timex 1000.
However, instead of using a membrane keyboard , Radio Shack
has opted for a more standard set of small calculator-type keys in
a standard keyboard format. The multi-function keys allow
quick two-key entry of program commands . A learning ma­
chine, the MC-10 comes with a tutorial manual that describes
how to produce 8-color graphics and teaches a user BASIC
programming.

The 4K memory of the MC-10 is expandable to 20K through
an expansion connector on the tiny box. Unlike other low-cost
microcomputers , the MC-lO has a built-in serial interface that
allows the user to connect either a modem or printer to the unit.
With either of these peripherals attached , the user gains flexibil­
ity in output format. In fact, with a modem the user will gain
access to such services as The Source or CompuServe.

This year , only the 16K-version of the more-powerful
$299.95 TRS-80 Color Computer is available rather than the
4K-version that was available last year.

Driven by an 8-bit 6809E microprocessor, the Color Compu­
ter interfaces directly with a color-television set as a display
device through a built-in RF modulator.

An even more powerful version , capable of programming in
Extended BASIC, is available for $399.95. This version of the
Color Computer allows multi-character variable names and
string arrays of up to 255 characters ; full-featured editing,
floating point 9-digit accuracy, trigonometric functions , user
definable keys , specific error messages and PEEK, POKE and
USR commands to call machine-language routines.

This machine is a good basic home system, capable of per­
sonal computer power or videogame entertainment. It is a flex­
ible unit. There is a wide variety of prepackaged programs
available for it on cassette and it includes a standard serial
interface port for using a modem to tie into one of the many
information services available.







The Color Computer can have its user memory expanded to
32K, with the addition of a RAM expansion kit. An already
expanded version is available for $549.95 and it features the
same functions already described.

For the user who would like the ultimate in flexibility and
speedy mass storage, there is an optional external disk drive
available . The Color Computer can support up to four of these
drives and this gives the user far more flexibility in this system
than in other low-end systems. However, the buyer should note
that even one drive will significantly raise the cost ofthe system.

The Color Computer's expansion possibilities are outlined in
subsequent sections and you will find it becomes a full-blown
system in the $1500 price range .

Handheld microcomputers continue to abound in the low-end
price range, with offerings from Sharp, Hewlett-Packard, and
Panasonic.

Sharp
For instance, Sharp offers two handhelds, the PC-1250 and

thePC-1500. The PC-1500 is identical to Radio Shack's PC-2,
so its description will suffice for the 1500, except to say that it is
more expensive than the Radio Shack unit, with a base price of
$220. Both of these handhelds become fully configured in
higher price categories.

The basic model, the PC-1250, is available for $185. It is
driven by a CMOS 8-bit microprocessor, which means that it
can be run by battery power because the current drain is low.

Programmable in BASIC, its 54-key small calculator-type
keys are arranged in a "QWERTY" layout. However, since the
unit is handheld, it isn't suited to fast touch-typing. The PC­
1250 has a one-line by 24-character LCD readout.

Panasonlc
Another of the entrants in the handheld computer field is

P~asonic, whose H1400/H1800-series builds into a portable
bnefcase system. In reality, this series uses the same handheld
~ase, but each pricing level reflects more user memory. For
Instance, the $380 H1400features 4K of user memory, while the
$480 H1800 features 8K of user memory.

If you look closely at the accompanying table, you will see an
oJX:rating system is noted. Unlike other handheld computers,
which operate with machine language instruction sets, the
1!14~011800 series uses the SNAP operating system, a de­
nvanve of FORTH. Under this operating system, BASIC is the
programming language.

~gain, like other handheld computers, the keyboard is laid
out Ina standard' 'QWERTY" fashion, however, with 65 small
calculator-type keys and narrow spacing on the keyboard, it

tfij;j,pii£8P
Under $500

would seem that this type of layout wouldn't lend itself to
touch-typing. Instead, it seems more oriented toward one-finger
entry. To give these units their due, though, they are larger than
other handheld units on the market.

Notice that they are on the upper end of the pricing scale.
Although they are less expensive than they were last year, all it
takes is a bit of added memory-expansion RAM modules are
available-to push them into the next price class, where you will
again see them mentioned.

These aren't the only Panasonic units available in the under­
$500 category. Another is the recently introduced $279.95
JR-200. It is a complete keyboard-computer and features a
built-in AC power supply, a built-in RF modulator, built-in
cassette interface port, and game-controller connections. Unlike
?ther low-priced units, this one includes a standard printer
Interface port. Other systems in this price range usually make
additional ports for communications or printers extra-cost add­
ons.

With 32K of RAM, this unit is capable of handling some
fairly sophisticated programs . Its programming language is
BASIC, whose commands and other textual matter are inserted
through the 60 multifunction small calculator-type keys. One of
the nicer features of this keyboard is its standard key spacing that
should make quick data entry easy.

The JR-200 is also a color home computer that can interface
not only with a home television set, but also with a monitor with
either composite video or ROB inputs. It is capable of generat­
ing eight colors simultaneously and-for music composition or
sound effects-three simultaneous tones in five octaves. Mass
storage is through the cassette interface and Panasonic has an
interesting option, a 2400-baud data cassette recorder that al­
lows faster data storage and retrieval via cassette.

Rounding out Panasonic' s entries in this field is one of the
new breed oflap computers now making their way to the market.
The JR-800, that weighs a mere 1%pounds and which fits easily
into a briefcase, is priced at $499.95. For that price, the user
receives a powerful piece of equipment.

Initially equipped with 16K of user memory, or enough to
perform complex tasks and to store a good deal of information,
the memory is expandable to 24 or 32K, or as much RAM as
some much larger machines had only a few years ago. No
pricing was provided on this expandable feature.

Featuring a full travel standard layout typewriter keyboard,
the JR-800 also has 20 programmable function keys and an
independent numeric keypad. The programmable keys can be
programmed to carry out often-used commands to help simplify
and speed up the computing process. 0

Like other lap computers, the JR-800 has taken advantage of §
advances in liquid-crystal-display technology and sports a 32- III

character by 8-line LCD. The display can be scrolled through gj
255 c?lurnns and contrast control is provided so the display can
be adjusted for easy viewing in a variety of lighting conditions.
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Memory protection is provided so that any data or program­
ming material that has been stored in RAM will be saved even if
the power is turned off.

The BASIC programming language this unit uses is located in
ROM for quick loading and 51 BASIC commands are provided
on the keyboard, as well as 64 graphic symbols and 32 user­
definable keys.

Texas Instruments
Since last year 's supplement was published , there has been a

tremendous price war going on in the low-cost home-computer
field and the semiconductor giant, Texas Instruments, has been
among those companies battling it out with its T1-99/4A, the
only low-cost home computer to use a true 16-bit micro­
processor, TMS-9900. In fact, TI was the first manu~acturer on
the market with a 16-bit CPU when the model was introduced
three years ago . Although you might find the manufacturer's
suggested retail list price somewhat shocking , in view of the
heavy price discounting and rebate programs that have gone on,
it is $225.

However, the user gets a machine with a typewriter-style
keyboard and immediate availability to TI's wide library of
prepackaged software. This software is immediately usable
thanks to the T1-99/4A's 16K user memory .

Programmable in BASIC, a user can use a built-in cassette
interface for data storage . Disk drives are available , but they
push its cost up to other pricing categories.

The T1-99/4A is capable of generating up to 16 colors and
interfaces with a television set through a built-in RF modulator.
It can also use a color monitor, as will be shown in other pricing
categories.

This isn't the only TI entrant in this pricing category. The
company is also marketing its Compact ~omputer 4~, a ha~d­

held unit with a base price of $249 .95 . It interfaces with a WIde
variety of peripherals.

Driven by a low-power CMOS 8-bit microprocessor, the
CC40 comes equipped with 6K of user memory . Its standard
keyboard layout allows entry of BASIC commands and text,
although its display is only a l-line by 32-character LCD. Mass
storage is via TI's proprietary Wafertape drive system . In other
circles, this type of tape system might be called a "stringy"
floppy drive .

Wafertape is actually a continuous-loop cassette tape system
that allows quick data entry and retrieval. This is similar to the
endless tape loops used in telephone answering machines .

If you look closely at the accompanying table, you will find
this system mentioned twice because !t. starts its u'pgr~ding

within this price segment with the addition of a senal input/
output port.

The TI-99/4A also begins upgrading and its price rises to $425
with the addition of the Wafertape drive , in place of a standard
cassette recorder.

Video Technology
A newcomer to the home-computer wars, Video Technology

is offering a keyboard-computer, the VZ200, whos~ pri.cing
starts at $99.95. For this price , a user gets a Z80A 8-blt rrucro­
processor, one of the 8-bit world 's standards , but only 4K of
user memory, which is enough for simple tasks and home

THE ELF If from Netronlcs Is one of the oldest computer kits available.

games, but isn't really enough for complicated tasks. In fact, if
you watch how the system upgrades, you will notice the first
expansion is to increase the amount of user memory, which is
accomplished before it reaches the $500 to $1000 pricing cate­
gory .

Fully programmable in BASIC, the VZ200 features a standard
keyboard layout with small calculator-type keys. These multi­
function keys allow one-key entry of BASIC commands and
speed up programming.

The VZ200 features a built-in cassette interface for data stor­
age. In the next pricing level the manufacturer's proprietary data
cassette recorder is added to the system configuration. (You will
notice the same thing happening with many of the home­
computer systems listed. In a departure from last year, we have
included the proprietary cassette recorder in the pricing equa­
tion.)

The unit is also capable of a video output of 32-characters by
16-lines in its 9-color text mode. Low-resolution graphics of 64­
by 32-dots are available in 9 colors, although a higher resolution
of 128- by 64-dots is available in eight colors.

An interesting feature of the VZ200 is its dedicated video
RAM . The manufacturers have set aside 2K of user memory,
roughly two pages of text, for video memory. This assures that
display input won 't be overwritten should the user-memory area
become full . The unit is also capable of interfacing with a home
television set (through an RF modulator) or a dedicated monitor.

In this pricing category, according to the manufacturer's
released prices, the VZ200 gains a printer port, memory expan­
sion and peripheral expansion bus, and this just about exhausts
the list of possibilities because other planned peripheral prices
weren't available at press time.

Mattei Electronics
Making its first formal foray into the home-computer field,

Mattei Electronics has introduced the $150 Aquarius system. (It
has an add-on computer module for its Intellivision game con­
troller, but this is its first formal home computer.)

Driven by an 8-bit Z80A microprocessor, the Aquarius comes
with only 4K of user memory. Eventually, the company plans
total user memory capability of 52K.

Another of the keyboard-computers available, the Aquarius
has a 49-key small calculator-type of keyboard. Its basic
measurements are 13 by 6 inches and its is capable of 256
graphics characters, as well as 16 colors .

Capable of interfacing with a cassette recorder for mass
storage, software is available not only on tape, but also in the
form of plug-in cartridges. Programming languages include
BASIC and the educationally-oriented LOGO.

In its two expansions in this pricing category, one will find the
cassette recorder and the expansion bus have been added.
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TheCompleteRange
Fifteen months ago Memotech developed the first 64K Memopak, designed to m a ximise th e capabilities of th e Sinclair
ZX81. Since then, using the ZX81 as a starting point. we 've gone on to produce a comprehensive range of Memopaks,
adding 16K and 32K memory expansions, utilities packages com pris ing a Word Processor, Z80 Assembler and

Spreadsheet Analysis, plus Communication Interfaces, High Resolution Graphics and a professional quality Keyboard.
To complete our .rcnqe of Timex odd-ons. we are now introducing the MEMOPAK RS232 Serial Interface.

Order at no risk (10 day money-back guarantee ): Call 1-800-662-0949 (Colorado 1-303-986-1516). Or send your
name, address, phone number and a ch eck /money ord er /V isa or MasterCard numb er with ex pira tion

date to: Memotech Direct Sales Division. 7550 W. Yale Avenue. Denver , Colorado 80227.
Shipping/Handling $4.95: Colorado Residents add applicable sales tax.

Memotech Keyboard
The Memotech plug-in Keyboard plu s buffer pack takes
the effo rt ou t of data entry for Timex users . The Key board
ha s a lig ht professio na l touch and is house d in an e legant
aluminum case. The sim p le pluq-in syste m means that you
are not oblig ed to ope n up your Timex , use a so lde ring
iron or inva lid a te your Time x war ranty .

$99.95 - (key b oa rd & buffer included)

The Bu ffer Pale perfo rm s a "housekeeping" function for the
Key bo ard, inte rfaci ng di rectl y with the port of your Timex .

Keyboard Buffer Pak

Note ! All Me mote ch prod ucts carry a 6 mo . warra nty . 80
c olu mn dot matr ix p rin te r pa c ka ges av ailabl e at a
subst an tial sav ings from Mem otech.

I f"""'"
$49.95

The Assem bler allows
yo u fir st to code and
edit a source program in
the Z80 language, and
th en assemb le it into
machine code . You can
now write flexible a nd
e co nomic p rog rams .
The Editor mode
a llows you to code
d ire c tly in the rig ht
format, man ipu late
inidividual lines a nd
control the exac t pla ci ng
of sou rc e an d machine
co de. Rou tine s may be
me rg ed or listed (even
to a commercial printer
us ing our C entronic s
Interface) . Th e
assembler mode handles
all standard Z80
mnemonics , numbe rs in
hex or decimal,
comments and user­
sel ec ted lables.

Z80 Assembler

Text is firs t arranged in 32 cha racter
lines for the screen with co mpre he nsi ve
edi ting facilities . On output the user
simply chooses the line leng th required
for pri nti ng and the system does the
rest. Used with the Memopak
C entron ics Inte rface , the Word
Processor makes ava ilable printout with
80 c ha ra c te r lines, up per and lower
ca se and single an d double size

·c ha ract ers.

$49.95

Memopak
Memory
Extensions
For those jus t se tting
out on the road to rea l
computing , these pa cks
transform the Time x fro m
a toy to a powerful co mp uter.
Data stor ag e , exten ded pr oqram-
ming and comp lex displays all become
feasible. Fu rther de ta ils ava ilab le on re quest.

16K Memopak $49,95
32K Memopak $99.95
64K Memopak $149 ,95

MemotextRS232 Interface

$74.95 cable $19.95

Memopak HRG
This pack b reaks do wn the constraints
imposed by operating at the ZeD
c har ac te r level and allo ws high
definition displays to be generated . All
248 x 192 individual pixels can be
co nt rolled usi ng simple co mmands , an d
the built in softw are enables the use r to
work interac tively at the dot, line,
charact er , bloc k an d pa ge leve ls.

$49.95

$99.95

$99.95 cable $19.95

The RS232 is an all-purpose in te rface
which all ows the Timex not onl y 10

output to suita ble ser ial prin te rs , but
can link up with nu merous types of
peripheral o r e ven other processo rs .
The Inte rface has two ma in modes of
ope ratio n : BASIC mode allows you to
use the ra nge of func tions supplied in
the RS232 EPROM within an ordi nary
BASIC pr ogram, and TERMINAL mode
allows you to use your Timex as a
ter mina l to an other processor .
The EPROM func tion s offered pe rmit
the user to se nd, receive an d c onve rt
byle s be twee n l80 code and ASCII , as
well as c heck the sta tus of nu merous
co ntrol flag s. Received or transmitted
da ta can appear simultaneou sly on the
screen, and receiv ed da ta may be
printed simultaneo usly .

Memopak Centronics
I1F

The screen display behaves as a
'window' on a large sh ee t of paper on
whic h a tab le of numbers is laid out.
The maximum size of the table is
determined by the memory capac ity ,
and with a Memopak 64K a table of up
to 7000 num be rs with up to 250 rows or
99 co lumns can be specified .

Memocalc

The BASIC commands LPRINT,
LU ST and COPY a re used to pr in t on
any CENTRON ICS type print er. All
ASCII c ha racte rs are genera ted and
translatio n tak es pla ce automatically
within the pa ck . Reverse capitals g ive
lowe r case. Additional facilities allo w
high res oluti on printing .
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Under $500

Netronlcs
If you want to "roll your own" microcomputer, then you

have three choices from Netronics-the Elf ll, Explorer/85 and
the Explorer/88-PC.

The Elf II is one of the oldest kit computers on the market and
is driven by the venerable 1802 8-bit microcomputer from RCA.
It is also one of the last microcomputers on the market to still use
Tiny BASIC.

Constructed on a small PC board, the Elf II uses a hex keypad
for machine-language programming. It generates a composite
video display for interfacing with a monitor or it can interface
with a home-television set through an RF modulator. An ex­
tremely expandable machine-more than half the motherboard
is reserved for that-at its basic level there are only 256 bytes of
user memory. However, that can be expanded to 64K . Options
include a full keyboard and an ND converter board. As you can
see from the chart below, it upgrades several times in this price
category.

Far more complete machines are represented by the Explorer/
85 and the Explorer/88-PC.

The Explorer/85 contains an S-I00 bus-l00 signal-lines on
the motherboard that carry data, address, and control informa­
tion to the various boards plugged into it-and as a result,
expansion is nearly unlimited. Various S-I00 boards that are
available include RAM boards , floppy-disk controllers, serial

ter keyboard and is programmable in BASIC. This low-cost unit
expands once with the addition of Atari's data recorder and
features fivetext modes and 11 graphics modes with 256 colors.

The 600XL is capable of a maximum graphic resolution of
320- by 192-dots and a 4O-character by 24-line text display. A
serial input-output port is standard on this unit as are two
game-controller ports. It has a built-in RF modulator for using a
home television as the output device.

The 8ooXL, priced somewhere between the 600XL and the
12ooXL, includes all the features of the lower-priced model,
plus 64K of user memory. It also has outputs to enable you to
connect the computer to either a televison set or a monitor.

This new line ofcomputers seems to fix one of the weaknesses
of the former price leader, the 400, which has been discontin­
ued. The 400 used a membrane keyboard that has never been
popular. Instead, the new machines sport keyboards with
typewriter-style keys. They also include slots to accept software
cartridges.

The only machine that continues in Atari's lineup is the
12ooXL, which is driven by a 6502 8-bit microprocessor. It
features a keyboard with typewriter-like keys and is program­
mable in BASIC.

Also included in the basic outline of this machine is a parallel
printer port and two game controllers. Its display capabilities
include the generation of up to 256 colors and 40-character by
24-line text generation. It interfaces with a home television set.Atarl

Atari Home Computers has three entries in this price cate­
gory, the $199 model 6OOXL, the $299 (give or take a few
dollars) 800XL and the $499 model 12ooXL. The reason the
price of the 800XL isn 't detailed is because specific pricing for
the new models offered by Atari was not available at press time .
Atari has a total of flve models in the home-computer market.

The low-cost 600XL is equipped with 16K of user memory
that is expandable to 64K. It also features a full-stroke typewri-
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Commodore Business Machines
Commodore Business Machines, one of the longtime

microcomputer manufacturers , also has a keyboard-computer
entry in this price category, the VIC-20. CBM, as the manufac­
turer is also known, has been one of the firms engaged in a hotly
contested drive for domination of the under-$500 marketplace
and even though the VlC-20 carries a $199.95 manufacturer's
suggested retail price tag, you should be able to find it for much
less.

Driven by a 6502 , 8-bit microprocessor, the VlC-20 features a
full-travel keyboard. Some of its keys, such as the quotation
marks, are in nonstandard locations, so this could slow an
accomplished touch typist. However, once the user is familiar
with the keyboard, it should be easy to use. Four function keys
are provided.

In the accompanying table, you will find the VIC-20 listed
three times in this price class. At each level something has
increased and if you note, the first addition is the data recorder.
At the second level, user memory is expanded. At the third
level, memory is expanded farther.

The VlC-20 system is fully programmable in BASIC. It
features color-display capability with graphics resolution of
176- by 184-dots and it is capable of generating a 22-character
by 23-line display. It is also capable of generating sounds over a
five-octave range.

In this portion of the price range, the VIC-20 is limited to
either cassette tape or plug-in cartridge software. However, its
versatility grows as more system expansion takes place, as you
will see later.

VIDEO TECHNOLOGY'S VZ200 has calculator-type keys.
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and parallel 1/0 boards. and more. The El"p/o,.('/'185 is also
capable of running the the CPIM operating system.

The /:·.\"p/o,.(',.188-PC is a good learning experience for those
who would like to see what makes an IBM-compatihlemachine
tick. It not only includes the motherboard and microprocessor.
but also the Il3I\!-type expansion bus. With the correct add-on
board. cabinet and drives, the user has an 113 M-compatible
system. In fact. in one of the higher price categories. there is a
full-blown kit that will produce such a machine.

NEe
The NEC PC-6000 is another of the computers found on the

market today with an integral keyboard. Priced at $349.95. it is
driven by a Z80A-compatible microprocessor. The PC-6000
contains 16K of user RAM and is expandable to 32K with an
optional cartridge.

Its BASIC programming language is resident in 16K of ROM
and features enhanced graphics and sound capabilities. Capable
of color graphics with a resolution of up to 256- by I92-dots, the
PC-6000 is useful for color graphics work. In the text mode,
resolution is 32-characters by 16-lines. A composite video out­
put is available.

The PC-6000 upgrades once in this price category with the
addition of the NEe-offe red cassette recorder for mass storage.

Multitech
Multitech Electronics has two offerings in this pricing cate­

gory, the MPF-/P and the MPF-II.
The MPF-/P is driven by an 8-bit Z80 microprocessor. It

contain 4K of RAM memory that is expandable to 10K via an
optional input output and memory board.

Basically a computer literacy machine, the MPF-/P has a
49-key keyboard with calculator-type keys. The keyboard will
enable a user to enter programs in assembly language, machine
code, BASIC, or FORTH.

The dis play of this device is a 20-d igit. 14-segment
alphanumeric green tube display that scrolls much like a Times
Square billboard.

It features a built-in speaker. battery-operated memory back­
up circuit and such options as an EPROM (Erasable Programm­
able Read-Only Memory) board. a speech-synthesizer board.
thermal printer, and a combinatiori l/O and memory board and
accessory kit for experiments.

The MPF-// is an Apple-compatible machine driven by a
6502 8-bit microprocessor. Featuring 64K of user memory, the
MPF-II is programmable in BASIC via its 53-key standard­
layout keyboard with calculator-like keys. A serial port allows
interfacing with peripheral devices such as moderns or printers.

The MPF-II will interface with a user's choice of video­
display device. It is capable of displaying 40-characters by
24-linesof text and six colors with a resolution of up to a 180- by
I92-dots.

Spectravideo
Spectravideo also has two computer offerings in this price

category, the SV-3/B and the SV-32B.
TheSV-31B is driven by a 3.6 MHz Z80A microprocessor and

features 32K of user memory built-in. This means that nearly
from the start this unit can handle sophisticated applications
programs.

The keyboard, which uses a standard-keyboard layout and
calculator-type keys, also features user-programmable function
keys.

Programmable in BASIC, as are most of the other low-cost
home computers on the market, it is capable of handling high­
level color-graphics functions. A user can address 16 colors
from the keyboard with a resolution of 256- by I92-dots.

The more expensive SV-32B is also driven by a Z80A micro­
processor. It features 80K of RAM-the top amount found in
microcomputers in this price category-and built-in BASIC.

Further, this machine features CPIM compatibility, which
increases the flexibility and usefulness of this computer, es­
pecially in a small-business setting.

It also features two built-in ROM-resident programs, a word­
processing application and a terminal application, which make
this a full-featured machine from the start.

An 87-key, full-stroke keyboard offers 10 user-definable
functions, three special word-processor keys, 34 keyboard­
generated computer-graphic symbols, and a separate numeric
keypad.

The screen is somewhat limited for serious business work,
offering 32 characters-per-line in the graphics mode and 40
characters-per-line in the text mode, but it should easily serve
the average home user.

At this level, data storage is via a built-in cassette interface,
while its composite video and audio output are through an RF
modulator.

Sord
Another of the low-priced keyboard-computers is the Sord

M5, which is driven by a Z80. It upgrades once in this price
category and features twojoysticks and programmingfor house­
hold accounting and bank-loan management. Input/output is
handled through a parallel printer port, while data can be saved
to cassette. A home-television set is used as a display.

Unitronics
Driven by an 8-bit 6502 microprocessor with a Texas In­

struments video-display processor for arcade quality graphics,
the Sonic uses a Waferdrive (endless-loop tape) that allows full
read/write capabilities and mass storage for 128K.

The Sonic includes a 16-color display, 40 columndisplay and
a 70-key typewriter-style keyboard. The keyboard includes IO
function keys.

An additional 32K of RAM can be added to this system with
the addition of a RAM module. It interfaces with the Sonic's
expansion port. R·E



Surprising sophistication and
low cost are the

characteristics of the
systems in this category.
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8500 to 8100 0 MARC STERN

IT'S AMAZING THE AMOUNT OF SOPHISTICATION BUILT INTO

today's crop of low-cost home computers. Just a few years ago,
machines in this price category were fairly primitive affairs,
with little user memory and few peripherals. In fact, the
microcomputer world was dominated by hobbyists, rather than
home users. These hobbyists put together their systems with a
little bit from this source and a little bit from that source, until
they had fairly decent machines .

Contrast this situation with today where anyone can go to a
retail outlet or computer store and buy a machine with 64K of
user memory, sophisticated peripherals. and graphics capabil­
ity. Today's microcomputer market has radically changed and
the consumer has benefited from that change.

In this price category, some new companies make their first
appearance. Some of these companies are more widely known
for their consumer-electronics goods than their computer hard­
ware and they include Casio. Sanyo, and Toshiba. Othercompa­
nies, better known in the computer peripheral business than for
their home computers, have also joined and they include Epson
America and Formula International. Even a widely known game
manufacturer, Coleco, has an entry in this price level.

New machines also make their appearance from Commodore
Business Machines and Atari.

At this price level, many of the machines mentioned in the
under-$500 price category start to become more powerful sys­
tems. So, without further delay , let's take a look at the new
entrants in this market and then wrap up with a look at how some
systems have matured.

Caleca
The Adam is Coleco's first entry into the computer market­

place, and it is being marketed as a complete system . It includes
a standard printer in its initial configuration.

User memory stands at 80K, which is enough for most chores
that a home-computer user might have and the system features a
standard typewriter-like keyboard with 75 full-travel keys. Built
into this system is a word-processing package. The Adam is also
compatible with CP/M, which makes this system a candidate for
small businesses, because of access to the rich variety of CP/M
programs.

Unlike other machines in this price category. the Adam in­
cludes an integral storage device, called a digital data-pack
drive, capable of 500K of mass storage. Accordi ng to industry
reports, it is a tape drive, much like others on the market.

This near full configuration makes this machine ideal for the
person looking for a fairly complete system under $1000. It is
programmable in BASIC.

Formula International
Long associated with the hobby-electronics world, this com­

pany is offering an Apple-compatible kit called the Pinecom. It
is driven by a 6502 8-bit microprocessor and the kit includes the
basic computer with keyboard and little more.

Programmable in BASIC, the Pinecom has 64K ofuser mem­
ory. Data input is via a 60-key keyboard and the unit is capable
of 40-character by 24-line disp lay for output. It also has color
capability. It upgrades once in this price category with the
addition of a parallel printer port . .

Toshiba
Better known for its semiconductors and consumer­

electronics products, Toshiba has introduced its TJOO computer
that is driven by a Z80A.

The T100, in this price category, is a pretty barebones ma­
chine. It includes 64K of user memory but mass storage is
limited to casse tte tape.
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TABLE 1-$500 to $1000

Manufacturers Model Price CPU Word length Operating System Languages
NEe Rome Electronics PC-6000 $500 zaOA-compatlble a-bit N/A BAsic

commodore Business Pet 64 $500 6500 series 8-blt N/A BAsic
Machines

Atari Products 800XL $500 6502C 8-bit N/A BASIC
(est.)

Sharp Electronics PC-1250 $505 Custom CMOS 8-bit N/A BASic

Atarl Products 600xL $519 6502C 8-bit N/A BASIC

Texas Instruments TI-99/4A $525 TMS9900 16-bit N/A BASIC

Panasonic Co. H1400 $538 6502 8-bit SNAP BASIC

Netronics Research Explorer/85 $539.70 8085 8-bit N/A machine

Radio Shack f RS-aO Color $549 6a09E a-bit N/A BASiC
Computer

NEC Home Electronics PC-6000 $550 zaOA-compatlble a-bit N/A BASiC

Texas Instruments CC-40 $555 7C20 8-bit N/A BASIC

Netronics Research Elf II $559.30 1802 a-bit N/A machine/BASIC
Texas Instruments TI-99/4A $585 TMS9900 16-bit N/A BASIC

Netronics Research Explorer/85 $589.65 8085 8-bit N/A machine
Commodore Business Commodore 64 $595 6510 8-bit N/A BASic
Machines
Atari Products 1200XL $598 6502 8-bit N/A BAsic

Spectravideo SV-328 $600 Z80A 8-bit N/A BASIC
q .

Sharp Electronics PC-1500 $600 Custom CMOS a-bit NIA BASiC

Spectravideo SV-328 $600 Z80A 8-bit N/A BAsic
(est.)

Coleco Industries Adam $600 Not announced Not announced -N/A tlAt; IG, LUGU
(est.)

Panasonic CO. H1800 $638 6502 a-bit SNAP BAsic I
Formula International Pinecom (kit) $645 6502 8-blt NIA Not announced

Commodore Business Commodore 64 $670 6510 8-bit N/A BASIC
Machines
Netro nics Research Explorer/85 $689.60 8085 8-blts N/A machine/BASIC
Texas Instruments CC-40 $695 7C20 a-bit N/A BAsiC

Spectravideo SV-328 $700 Z80A 8-bit N/A BASIC

Formula International Pinecom (kit) $730 6502 a-bit N/A Not announced

Radio Shack TRS -80 Pocket $759.75 Custom CMOS 8-bit N/A BASIC
Computer PC-2

Netronics Research Explorer/85 $789.80 8085 8-bit N/A machine/BASIC

en Toshiba America T100 $795 Z80A 8-bit N/A BAsiC
o
Z Epson America HX-20 $795 6301 a-bit N/A N/A
0
II:
I- Multitech Electronics MPF-II $797 6502 a-bit Proprietary BASiCo
w
...J
W

0 Radio Shack TRS-80 Model $799 80C85 8-bit N/A BASIC
0 100
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Memory/Storage Keyboard I/O Display Comments
32K/cassette recorder 71 keys, 5 mult ifunction 1 parallel , 2 game con- 256 x 192 capability, 32 memory expanded to J2K

keys troller ports x 16 text, composite video RAM

64K1cassette Interlace standard , numeric 1 serial
output avail.
Integral display basic system

keypad

64K1cartridge slot 54 keys, help key, 4 1 serial , 2 controller, ex- built -in video output sup- basic system
spec ial function keys pansion connector ports 256 colors, 40x24

text
9.7K1casselle recorder '54 keys, reservable 24-character x 1 line liq- Int61rlaCetpnntertcassette unit

keys, keypad uid crystal display added , user memory ex-
panded 8K

16K7cassette recorder/car- 62 keys, help key, 4 1 senal , 2 controller, ex- bUilt-in video output sup- Interlace module adaea tor
tridge slot special funct ion keys pansion connector/ ports 256 colors, 40x24 future expansion

interface module text
48K1casselle interface standard 16 colors user memory upgraded by

32K
4K 65 calculator keys in input/output adapter/ex- 1-line x 26-character Iiq- Itu aaapter

typewriter arrangement, pans ion bus uid crystal display
redefinable keys

256 bytes/casselle inter- 56 keys N/A 12-inch monochrome CRT S-100 card cage addea tor
face expansion boards
32K/cassete Interlace 53 keys 1 senal 32 x 16 color text user memory expanoeo 10

mode/256 x 192 graphics 32K
capability

32K1casselle recorder 71 keys, 5 multifunction 1 parallel , 1 senal , 2 256 x 192 capability, 32 serial port aaaea
keys game controller ports x 16 text, composite video

output avail.
22K/sollWare cartndges standard layout 1 serial , 1 parallel 31-character x 1 line liqUid senai ana parallel pons

crystal display
16K/caselle Interlace 56 keys 1 senal, 2 parallel home Tv keyboard, BASIC added
48K1cassette interface standard HEX-BUS expansion 16 colors Ht;)l.-ljU~ expansion unit

unit
4K1cassette interface 56 keys N/A 12-inch monochrome CRT user memory Increases to 4K
64K1cassette interlace 60 keys, 4 program- 16 color graphiCS ca- basIc system

mabie keys pability/text
64K7cassette recorder/car- standard typewriter/iS 1 printer, 2 controller, ex- built -In Video output sup- cassette recorder
tridge slot special function keys pansion connector ports 256 colors, 40x24

text
80Klcassette interface 87 keys, keypad , 10 basic system

definable keys
10.6K7cassette Interlace 65 keys, 10-key keypad , 26-character x 1 line Iiq- casse tte Interlace , pnnter/plot-

function keys uid crystal displaa ter added
80K/cassette Interlace 87 keys, 10 program- 40 x 24 text mo e ca- basIc system

mable, numeric keypad pability /16 colors
80K/500K memory storage 75-keys, 6 "smart" keys, Not announced color graphics ca- basIc system
drive (see text)/software detachable 12-key key- pability/36 column
cartridges pad
8K 65 calculator keys In input/output adapter/ex- 1-line x 26-character Iiq- ro acapter aaaed

typewriter arrangement, pansion bus uid crystal display
redefinab le keys

48K 66 keys, 14-key keypad 40 x 24 text mode/280 x Apple-compatible kit
192 graphics capability

64K/cassette recorder 60 keys, 4 program- 16 color graphics ca- casse tte recorder
mabie keys pability/text

4K1casselle interlace 56 keys N/A 12-inch monochrome CRT ROM-based BASIL; aaaea
22K7stnngy floppy/softWare standard layout 1 senal, 1 parallel 31-character x 1 line liqUid Wdltll.dpe dove aooeo
cartridges crystal display
80K/cassette recorder 87 keys, 10 program- 40 x 24 text mode ca- casse tte recorder

mable , numeric keypad pabilityl16 colors
48K 66 keys, 14-key keypad 1 parallel 40 x 24 text mode /280 x parallel port

192 graphics capability
32K 65 calculator keys, 19- 60 pin bus connector 1 line 7 x 156 dot matrix memory expanaea to 321\, 4

key keypad, 18 defina- liquid crystal display memory modules added
ble keys

16K/cassette Interlace 56 keys N/A 12-lnch monochrome CR I u~eJ r iernory expanos 10 10"

64K/casselle Interlace 89 keys, 8 speclallunc- 1 parallel, 1 serial baSIC system
tion keys

16K/mJcrocassette storage standard , 5 lunclion 1 senal 4-line liqUid crystal display lap computer
(built- in) keys, 10-key keypad
64K11 190K 88/OD 5 Y4" 52 keys 1 parallel , 1 game con- supports 40 x 24 textl6 disk anve aaaed 0

o
drive troller colors / 180 x 192 resolution/ -l

display is user option 0
CD

8K1cassette interface 56 keys, embedded 10- 1 parallel. 1 serial , built- 40 x 8 liqUid crystal dis- lap computer m
:0

key keypad , 8 program- in modem play ~

mabie CD
00
(.,)
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TABLE 1-$500 to $1000 (continued)

Manufacturer Model Price CPU Word Length Operating System Languages

NEC Home Electronics PC-6000 $800 Z80A-compatible 8-bit N/A BASIC

Atari Products 1200XL $818 6502 8-bit . N/A BASIC

Sharp Electronics PC-1500 $825 Custom CMOS 8-bit N/A BASIC

Texas Instruments TI-99/4A $835 TMS9900 16-bit N/A BASIC

Panasonlc Co. JR-200 $880 Not announced Not announced Not announced BAsic

Panasonic Co. H1400 $938 6502 8-bit SNAp BAsic

8085 8-bitNetronics Research Explorer/8S $939.80 N/A machine/BASiC
Atari Products 600XL $969 6502C 8-bit Atari DOS 11I111 BASIC

Radio Shack TRS-80 Pocket $979.70 Custom CMOS 8-bit N/A BASIC
Computer PC-2

Sanyo MBC 550 $995 8088 16-bit MS-DOS BASIC

Commodore Business Executive 64 $995 6500 series 8-bit Proprietary BASIC
Machines
Hewlett-Packard HP75C $995 Not announced N/A BASIC

Radio Shack TRS-80 Model $999 80C85 8-bit N/A BASIC
100

Radio Shack TRS-89 Model 4 $999 Z80A 8-bit N/A BASIC

Radio Shack TRS-80Model III $999 Z80 8-bit N/A BASIC
Casio, Inc. FX-9000P $999 Z80A-compatible 8-bit Not announced BASIC

Programmable in machine language and BASIC , data entry is MBC 550 . Unlike other small-computer systems in this price
via the 89-key typewriter-style keyboard . This keyboard also category, the MBC 550 is driven by a 8088 microprocessor. This
has 8 special-function keys that are user programmable. This feature alone will give the user access to the rapidly growing
unit includes standard serial and parallel ports for input/output. world of MS-DOS applications software that runs on this micro-

Epson
processor. (A version of this disk operating system-PC-
DOS-is what is primarily used in the IBM Personal Computer

Another of the entrants on the market with lap computers , world and this is what has contributed to its lead in the 16-bit
Epson America is probably better known for its microcomputer single-user system world .)
printers than it is for its small systems. However, in the last year Unlike other systems in this price category, this one comes
it has come out with two , the HX-20 lap computer and its with 128K of user memory . It is one of the only microcomputers
user-friend Iy QX-JO. in this area to provide so much standard start-off RAM . (Sixteen

In this price category , the HX-20 lap computer makes its bit computers can address up to 1.2 megabytes of RAM .) And ,
debut. Like other lap models, this one is capable of independent unlike other systems in this category, the MBC 550 comes with
operation with batteries . Its 6301 8-bit microprocessor is cap- one single-sided, double-density 160K floppy disk drive for
able of handling sophisticated number-crunching or just about storage. When you add in other peripherals , as we have done in
any other task it will be called on to handle . other price categories, you will find this is a powerful home

The beauty of this type of machine is its ability to go any- system .
where . With 16K ofuser memory, itcan store about 16typewrit-

Radio Shackten pages in memory , or about as much daily production as
anyone in the field might generate . The machine also features a Not only does this major consumer-electronics firm have
built-in microcassette storage system. small-computer-system entries in the $100-to-$5oo field-

Its full-travel , keyboard has five multifunction keys . A serial primarily handheld and small color systems; they also have
port allows the HX-20 to be used with a modem so that the entries in this category that begin their climbs toward computing
person in the field can upload or download files to/from a power.
mainframe or office minicomputer system . Further, this port The first new Radio Shack system is the Model 100 lap
will allow the user to tie into any of the many information computer. Another of the many lap computers that are appearing

en networks available today . on the market, the model/OO uses a CMOS 80C85 8-bit micro-o
Z The HX-20' s display is more limited than the competition in processor. It is a low-power version of the standard 8085 .
0 the lap market. Unlike other machines with 8-line liquid-crystal This system comes with 8K of user memory, but, while that
CI:
t- displays, the HX-20 has a four-line display, although this should figure may seem small, it must be noted it has several powerfulo be enough for many users . programs built into ROM that are acces sed at the touch of aui
...J button. This means that the user memory can be used for userui

6 Sanyo input without worrying about loading an applications program
0 Another of the firms that is better known for its consumer into memory.«
CI: electronics products, Sanyo , also has a microcomputer, the Programmable in BASIC, the Model 100 sports a full-travel,
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Memory/Storage Keyboard I/O Display Comments

32K1cassette recorder 71 keys. 5 multifunction 1 parallel. 1 serial. 2 256 x 192capability, 32 expansion module, digitized
keys game controller, digi- x 16text. composite video touchtabletadded

tized touch panel output avail.
64K1cassette recorder/car- standard typewnterl16 1 printer. 2 controller. ex- bUilt-in video outputsup- interface module added
tridge slot special function keys pansion connector/ ports256 colors. 40 x 24

interface module text
10.6K1cassette interface 65 keys.10-key keypad, 1 serial 26-character x 1 line Iiq- serialportadded

function keys uid crystal display
48K1cassette interface standard HEX-BUS expansion 16 colors expansion interface

unit, peripheral interface
32Kicassette Interface 60 keys, multlfunclioll 1 parallel. 1 senal RGB CRT/RGB and com- coiorCRt

keys positevideo output
14K 65 calculator keys In inpuVoutput adapter/ex- 1-hne x 26-character hq- memory expanded to 14K

typewriter arrangement. pansion bus uid crystal display
redefinable keys

NIA 12-Inch monochrome CRI64K1cassette interlace 56 keys user memory expanosto 64K.
16K1floppy diskdrive 62 keys, helpkey, 4 1 serial, 2 controller, ex- no std. CRT/bUilt-in video floppy diskdrive added

special function keys pansion connector/ output supports256 col-
interface module ors, 40x24 text

32K1cassette interface 65 calculator keys. 19- 60 pin bus connector 1 line 7 x 156dot matrix cassette interface/printer
keykeypad, 18defina- liquid crystal display added
ble keys

1 parallel, JoystICk port color graphics capability128K11160K floppy disk Not announced baSIC system
drive (no further details)
64K11 170K 5 Y4" floppy standard 1 IEEE-488 serial 6-inch high-res. color dis- transportable business com-
disk drive play suter
16K1built-in card reader 61 keys, multifunctional interface portfor add-on 32 characterone-hne LCD asic system, Includes card
(see text) keys options reader
24K1cassetteinterface 56 keys. embedded 10- 1 parallel, 1 serial, built- 40 x 8 liquid crystal dis- memory Increased to 241<

key keypad, 8 program- in modem play
mabie keys

1 parallel 12-Inch monochrome/SO x16K1cassette Interlace 70 keys, 3 program- baSIC system
mabie keys, 12-key 24 text(64 x 16double-
keypad sized)

16K1cassette Interlace 64 keys, 12-key keypad 1 parallel tz-inch monocnrome baSIC system
4K1cassette interface 67 keys, 16-key keypad 5.5-inch monochrome basic system

typewriter-like keyboard. It also features a cassette-tape in-
Commodoreterface for data storage.

An interesting feature of this system is the built-in direct- Commodore is another computer manufacturer with a wide
connect modem and software to drive it. This makes the Model range of products. In this price category, alone, three new
I ()() a very versatile machine for use in the field because it can act systems debut including the Pet 64, aimed at business, the
as a portable terminal fromjust about anywhere there is a phone. Commodore 64, and the Executive 64, a tote-along system.
Its 40-character by 8-line display is more than adequate for most The Pet 64 continues Commodore's policy of making a dis-
field situations. This unit upgrades once in this category with the play screen available with its microcomputer systems. Driven
addition of 16K of RAM. by a 6500-series-Commodore actually came up with this series

Another offering from Radio Shack is the new Model 4, an and uses it in all its products-8-bit microprocessor, the Pet 64
all-in-one, terminal-type computer system. has 64K of user memory standard.

At this point in its pricing, the Model 4, driven by an 8-bit With its standard typewriter-like keyboard, a user can pro-
Z80A microprocessor, relies on a cassette recorder for mass gram in BASIC and then save the results to a cassette recorder.
storage, has 16Kof RAM (that is more than enough for average Actually the basis of a very powerful system, the Pet 64 comes
home usages), and it includes a 70-key standard typewriter-type with a standard 12-inch monochrome monitor and a serial port
keyboard. This keyboard contains three programmable keys and so the unit can interface with a printer or modem for output.
a separate 12-key pad. The Commodore 64, of which the Pet 64 is a variant, is

The beauty of an all-in-one system versus others on the another unit driven by a 6500-series microprocessor. Very ex-
market is that the buyer doesn't have to worry about which pandable, it will interface with all the peripherals offered for the
display unit to buy, because the system includes one. The VIC-20. Like the VIC, the Commodore 64 has been part of the
display on the Model 4 is a full 80 characters by 24 lines. ongoing battle for dominance in the low-cost personal computer

Similarly, the TRS-BO Modellll desktop, which uses a Z80 market and Commodore has cut its price. Although the price in
microprocessor instead of the Z80A, is another all-in-one sys- our listing looks high, you should be able to find it substantially
tern. It also differs from the Model 4 in its display, which is discounted.
64-characters by 16-lines. It is an older unit and offers the same Programmable in BASIC, the Commodore 64 has a standard
amount of basic user memory, although its keyboard is more 64-key typewriter-like keyboard and it features 64K of RAM
limited. that makes it a highly versatile unit for many tasks. It will

Both systems can be expanded into fairly powerful units. as interface with a home television set through a built-in RF mod-
will be seen later. ulator and is capable of 16-color graphics and text. The system

Two other Radio Shack computers that were introduced in the upgrades once in this price category with the addition of the 0
o

$100 to $500 price category, upgrade in this price category. The digital tape recorder offered by Commodore. -l
0

Color Computer has its memory increased to 32K, while the Also based on the Commodore 64 is the Executive 64, another CD
m

PC-2 Pocket Computer reaches 32K of RAM and its flexibility entry in the transportable market. Again driven by a 6500-series ::Il

is increased with the addition of the printer/cassette interface 8-bit microprocessor, the Executive 64 has one built-in 170K ~

CD

expansion unit. single-sided, double-density disk drive for mass storage. This
Q)
w
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increases the capability of the unit from the start because it is
able to access and store large amounts of data very quickly .

The built-in 6-inch display is capable of high-resolution
color, a departure from the usual monochrome display found on
other transportable computer systems.

The Executive is capable of interfacing with a printer through
a parallel port for hard-copy output. It is the basis of an expand­
able transportable system and, as we shall see, it continues to
expand in other price categories .

Atari
Best known for its home games, Atari's line expands in this

price category with the addition of the 800XL. Driven by a more
advanced 6502C 8-bit microprocessor, the 800XL features 64K
of RAM . Not only is it capable of high-level tasks because of its
level of RAM; it is also capable of using Atari's programming
cartridges through a standard cartridge port .

Programmable in BASIC, the 800XL has a standard
typewriter-like keyboard for data entry. This is aided by four
special-function keys and a HELP key. Its built-in video output
supports 256 colors in the graphics mode or 40-characters by
24-lines in text mode. The display of 40 characters-per-line
would seem to limit this unit's usefulness to casual word­
processing or note writing .

In this price category the 600XL upgrades with the addition of
an expansion module that permits further system expansion. A
second expansion adds a disk drive.

The J200XL upgrades twice. With the first upgrade, the
Atari-offered data cassette recorder has been added to the picture
for mass storage, while, with the second, the expansion in­
terface module has been added to permit system growth.

Hewlett-Packard
Hewlett-Packard has a new entry in this price category, the

HP75C. Actually a handheld, the HP75C features a "QWER­
TY" type of keyboard layout. In reality, though, the small
calculator keys and the rather narrow placement of the keys
make this keyboard suited only to one-finger entry than touch
typing. Its display is a one-line by 32 character liquid-crystal
display that is limited to casual or field use.

The HP75C's forte is its portability. With 16K of built-in user
memory, it is capable of most tasks one would expect it to
perform in the field . However, this memory limits the
sophistication of those tasks because it cannot perform functions
requiring more memory. Perhaps its key feature is its built-in
card reader. This allows the user to store data on magnetic cards.

Like other small-computer systems, this one is programmable
in BASIC. This and other data entry is performed through the
unit's 61-key keyboard. The HP75C also features an interface
port for add-on perhipheral options.

NEe
The PC-6000 begins to expand to a much more powerful

system in this price category. Its first expansion brings the user
memory to 32K, while its second, the addition of a serial port,
gives it the ability to communicate with the outside world via
either a printer or modem .

The addition of the expansion module and a digitized touch­
tablet for graphic input gives this system more flexibility and
sophistication.

Texas Instruments

The Tl -99/4A expands three times in this segment. Its first
expansion increases its user memory by 32K, while the second
adds to its flexibility with the addition of the Hex-Bus option .
The Hex-Bus allows external peripherals to be added to this unit
to give it, for example, additional input/output capability
through serial and parallel ports that can be added.

In its next upgrade, the expansion interface is added to in­
crease the versatility of this system. The expansion interface is
used to accommodate such items as disk drives.

TI's CC-40 also becomes more fully configured in this price

category. In its first expansion, it gains I/O capability with the
addition of parallel and serial ports. With these ports, the com­
puter can interface with either a printer or a modem for output or
input. In its second expansion, the CC-40 gains greater-and
faster-mass storage with the addition of the Wafertape con­
tinuous tape-loop data drive.

Pansonic
The Panasonic H1400 and H 1800 begin to become more fully

configured also. In the first expansion, the input/output adapter
is added to each unit. This enables each unit to interface with
other peripherals, as will be shown in other price categories .

In its second expansion, the H 1400 becomes more useful as
its user memory is increased to 14K.

The JR-200 computer also becomes a little more powerful in
this price category as a color monitor is added .

Netronics
The Explorer/85 kit expands five times . In the first expan­

sion, the S-IOOcard cage is added. When this is done, the user
has the ability to choose from the many S-IOO add-in cards
available to configure his system as he wants. For instance, there
are cards adding serial or parallel ports, disk controllers, analog­
to-digital and digital-to-analog conversion, etc .

However, the memory capacity is still lacking in this unit and
the second expansion brings it up to 4K. At this level. though, it
is still only capable of performing very basic functions because
of the limited memory.

The third expansion adds BASIC, with the addition of the
correct ROM. This simplifies the use of the Explorer/85 because
BASIC no longer has to be loaded from tape.

Expansion number 4 increases the RAM to a much more
reasonable 16K. At this level, the machine is capable of per­
forming more serious tasks. The final expansion brings memory
up to 64K.

The Elf II expands here with the addition of a full-blown
keyboard (replacing the hex pad of the earlier price level.) At the
same time, the unit becomes more flexibile in its programming
capabilities with the addition of BASIC. Now, a user has a
choice of machine-level or BASIC programming.

Spectravideo
The Spectravideo SV-328, described in an earlier section of

this supplement, expands once in this price category with the
addition of the company-offered tape recorder. Although it was
described earlier, as you will note from the chart, its basic price
puts it in this category, as does its first expansion.

Sharp
The Sharp PC-1250 becomes a more versatile unit with the

addition of a cassette interface and printer. This gives the user
the opportunity of storing his work on magnetic tape or output­
ting it to the thermal printer built into the unit. Additionally, the
unit becomes more versatile with the expansion of user memory
to 8K.

The PC-1500 expands twice here. The first expansion adds
the color printer, the plotter, and the cassette interface, which
gives the user the option of outputting either hard text or saving
the work to a cassette recorder.

In its next expansion, the PC-1500 gains the possibility of
accessing a data network or mainframe computer through the
addition of a serial port. To use this capability, of course, you
must add a modem to pass data through the phone lines. Still, it
shows this system can become a powerful workstation for some­
one in the field.

Multitech
The MPF-II becomes a more powerful unit with the addition

of a minifloppy disk drive for data storage. A disk drive helps
increase the flexibility of any system because it gives the user a
method for quick data storage and retrieval. It is a quantum leap
over the use of a cassette recorder. R-E
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MEGABUCKS FROM YOUR
MICROCOMPUTER
Shows you how to make money
u sin g yo ur cr eat ive ta le nts
throug h your microcomput er,
and includes details for doing
your ow n w rit ing, reviewi ng ,
and p r ogr am ming . By Ti m
Knight.
Ask for No. 22083 . .... $3.95

Now Only $3.16

I,

YOUR OWN COMPUTER
(2nd Edition)
Explains and explores computer
applications, buzzw ords, pro­
grams, hardware, and peripher­
als. Co m pares 30 d iffe re nt
models of personal and small­
business com puters . Easy t o
read, informative, and ideal fo r
newc o me rs to comput ing .
By Mitchell Waite and Michael
Pardee.
Ask for No. 21860 . . . . . $8.95

Now Only $7.16

MICROCOMPUTERS ON
THE FARM
Gives farm-management and
agribusiness professionals t he
information needed to make in­
telligent decisions about using
microcomputers in farm ing oper­
ations. Discusses programs, ap­
plicat ions, examples, and more.
By Jack O. Beasley.
Ask for No. 22011 . $14.95

Now Only $11.96

HOW TO MAINTAIN AND
SERVICEYOUR SMALL
COMPUTER .
Shows you simple procedu res
you can use to sharply reduce
problems and down -time w ith
your Ap pleilP II, TRS-801!l, or other
small computer. Also shows you
how to diagnose what's w rong,
f ind the faulty part , make simple
repai rs yourself, and deal with
th e repair shop when profes­
sional servicing is necessary. By
John G. Step henson.
Ask for No. 22016 . . . . $17.95

Now Only $14.36

COMPUTER
FUNDAMENTALS

MICROCOMPUTER PRIMER
(2nd Edition)
Covers basic computer concepts,
th e electro nics behind the logic,
w hat happens inside the com­
puter as a program runs, and a
littl e abou t languages and
operat ing systems. Excellent in­
tro ducto ry material. By Mitchell
Waite and Michael Pardee.
Ask for No. 21653 .. .. $14.50

Now Only $11.60

and numeric fu nctio ns. Remark­
ably user-fr iendly, with many
examples and 8 appendixes. By
Mit chell Waite and David Fox.
Ask for No. 21793 . . $17.95

Now Only $14.36

HOWARD W. SAMS
CRASH COURSE IN
MICROCOMPUTERS
(2nd Editi on) .
An act ual self-stu dy cou rse in
one lay-fl at volume, comp letely
updated w ith new chapter s on
16-b it micros and BASIC pro ­
gramming, expanded coverage
of applications softwa re, new
photos, and more. Lets you learn.
about microcomputers and pro­
gr amming fast! No pr eviou s
computer knowledge necessary.
By Louis E. Frenzel.
Ask for No. 21985 ... . $21.95

Now Only $17.56

COMPUTER GRAPHICS
PRIMER
Amaze yourself ! Create com­
put er an ima t io n an d o th er
graphics rout inesand techniques
w ith th is colorful Sams best­
sel ler. Ma ny exam pl es, all in
BASIC. By Mitche ll Waite.
Ask for No. 21650 .. . . $15.95

Now Only $12.76

PASCAL PRIMER
You'll learn to generate powe rful
programs in UCSD™ Pascal as
this Sams pow erhouse gui des
you th rou gh Pascal prog ram
structure, procedures, variables,
de cisio n- mak ing statemen ts,

BASIC PROGRAMMING
PRIMER
(2nd Edit ion)
Improved and expanded edit ion
g ives yo u f unda me nta l key ­
words, statements, and fu nc­
tions usable with th e IBMilP PC,
AppleilP II, o r any other com­
pute r running a variat ion of Mi­
crosoft BASIC. Also contains
new, advanced BASIC coverage,
new game-program list ings, and
more. By Mitchell Waite and
Michael Pardee.
AskforNo.22014 .. .. $17.95

Now Only $14.36

ELEMENTARY
COMPUTING
Sams/Waite Primers

UNIX™ PRIMER PLUS
Presents the elements of UNIX
clearly,simply, and accurate ly, for
ready understanding by anyone
in any field who needs to learn,
use, or wo rk with this remarka­
ble operat ing system. Fully illus­
t rated. By Mitchell Waite, Donald
Martin , and Stephen Prata.
Ask for No. 22028 . : . $19.95

Now Only $15.96

CP/M@PRIMER
(2nd Edit ion)
Completely updated to give you
t he know-how yo u need to
understand and wor k with new
or old CPI M versions im­
mediately, in any applicatio n. In­
cludes CPIM terminology, opera­
t ion, cap abi li ties , intern al
structure, and more. By Mitchell
Waite and Stephen Mu rtha .
Ask for No. 22170 . . . . $16.95

Now Only $13.56

Once again, Sams helps you in­
vest in your fut ure w ith a flat
20% discount on genu ine Sams
Computer 'Books, th e same ones
you'll find in our latest regular
catalog!

The sale includes our brand­
new 1983 titles as well as our
best-sellers-books about the
Apple II@, IBMI!l PC, Time x
Sinclair 10001!> , VIC-20, Commo­
dore 64, TRS-80l!> , and more!

If you' re into comput ing, you
need to be into a Sams Book
now !
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PERSONAL COMPUTERS
HANDBOOK
You'll need this practical guide
to explain the hows and whys of
yo ur micro's mic rop rocesso r,
memory, peripherals, program­
ming , and hardware/software
troubleshooting . By Walter H.
Buchsbaum.
Ask for No. 21724 . .. . $12.95

~ow Only $10.36

lJ.

IJ.

ELECTRONICALLY
SPEAKING: COMPUTER
SPEECH GENERATION
Learn to genera t e synthet ic
speech with a microcomputer.
Includes techniques, a synthe­
sizer overview, and advice on
problems. By John P. Cater.
Ask for No. 21947 .. . . $14.95

Now Only $11.96

INTRODUCTION TO
ELECTRONIC SPEECH
SYNTHESIS
Explains creat ion of an electronic
"vo ice", three current speech­
synthesis t echnologies, and
speech quality vs. data rate and
hardwa re costs. By Neil Sclater.
Ask for No. 21896 .. .. . $8.95

Now Only $7.16

SOUL OF CP/M®: HOW TO
USE THE HIDDEN POWER
OF YOUR CP/M SYSTEM
Teaches you how to use and
modify CP/M's internal features,
including how to modify BIOS,
use CP/M~ system calls in your
ow n programs, and more! By
Mitchell Waite and Robert La­
fore.
Ask for No. 22030 .. .. $18.95

Now Only $15.16

COMPUTER LANGUAGE
REFERENCE GUIDE
If you know one language, th is
small book can help you under­
stand six more! Seven chapters
cover seven languages, and an
eighth presents a keyword dic­
tionar y. By Harry L.'Helms, Jr. .
Ask for No. 21786 . . . . . $9.95

Now Only $7.96

FORTH PROGRAMMINGlJ.
.Shows you the ' diff erences be­
tween FORTH-79 and f ig-FORTH ,
and how to w rit e or mod ify
software using either dialect . In­
cludes more than 50 useful pro­
grams. By Leo J. Scanlon.
Ask for No. 22007 .... $16 .95

Now Only $13.56

NUMERICAL
BASIC
Thoroughly explains techniques
for using t rigonometry, vector
alge bra, and matr ix mani pula­
t ions under ordinary BASIC on a
microcompute r. By Bruce Powell
Douglass.
Ask for No. 22048 .. .. $15.95

Now Only $12.76

CP/M@BIBLE:
THE AUTHORITATIVE
REFERENCE GUIDE
TO CP/M
Gives you instant, one-stop ac­
cess to al l CP/M keyword s,
comma nds, utilities , and con­
ventions . Covers CP/ M-86,
MP/M-80 and 86, CP/ Net , and
mo re. By Mit che ll Waite and
John Angerm eyer.
Ask for No. 22015 . $19.95

Now Only $15.96

BOOLEAN ALGEBRA
FOR COMPUTER LOGIC
Basic introd uct ion th at covers
everything fr om binary numbers
to Karnaugh maps. No knowl­
edge of higher math needed. By
Harold E. Ennes.
Ask for No. 21554 $7.95

Now Only $6.36

GENERAL
PROGRAMMING

DON LANCASTER'S MICRO
COOKBOOK, Volume 2:
MACHINE LANGUAGE
PROGRAMMING
Covers address space and ad­
dressing , syste m archit ect ure,
programming using th e " th ose
# $! &#% $! codes" technique,
det ai ls of inpu t / outpu t . and
more. By Don Lancaster.
Ask for No. 21829 .. .. $17.95

Now Only $14.36

PRACTICE PROBLEMS IN
NUMBER SYSTEMS, LOGIC,
AND BOOLEAN ALGEBRA
(2nd Edit ion)
Sixty-four lesson s covering
number systems, convers ions,
bin ary and octa l arithmetics ,
Boolean algebra, and implemen­
tat ion of Boolean relationships.
By Edward Bukstein.
Ask for No. 21451 . .. . $10.95

Now Only $8.76

COMPUTER MATH

MICROCOMPUTER MATH
Excellent int roduct ion to binary,
octal, and hexadecimal number
systems plus arithmetic opera­
tions on all microcomp uters.
Many practical examples . By
Will iam Barden, Jr.
Ask f or No. 21927 . .. . $11.95

Now Only $9.56

COMPUTER DICTIONARY &
HANDBOOK
(3rd Edition)
Largest , most complet e refer­
ence book available on all phases
of comput ers and the ir appl ica­
t ion s. More than 22,000 defi­
nit ions, plus 14 appendixes. By
Charl es J. Sippi and Roger J.
SippI.
Ask for No. 21632 . . . . $34.95

Now Only $27.96

COMPUTER DICTIONARY
(3rd Edition)
More th an 12,000 definit ions in
this paperback reference tr ans­
late comput ing terminology into
language you can easily under­
stand. By Charles J. Sippi .
Ask for No. 21652 .. .. $16 .95

Now Only $13 .56

MICROCOMPUTER
DICTIONARY
(2nd Editi on)
Most cur rent, down- to -ear th ,
an d compl ete explanat io n of
5000 + micr ocom put er prod­
ucts, procedures, systems, tech­
niqu es, and components avail­
able. By Charles J. SippI.
Ask for No. 21696 .. . . $16.95

Now Only $13.56

UNDERSTANDING AND
BUYING A SMALL
BUSINESS COMPUTER
A lively, pract ical guide for any­
one co nsi dering a micro - or
minicompu ter for business use.
Filled with usefu l examples, dia­
grams, and case studies. Non­
technical, and not a shopping
guide. By Susan Blumentha l.
Ask for No. 21890 . . ... $9.95

Now Only $7.96

DICTIONARIES

USER'S GUIDE TO
MICROCOMPUTER
BUZZWORDS
Handy quick-reference that pro­
vides an understand ing of the
basic terminolo gy you need to
becom e " computer literate."
Contains many illust rati ons. By
David H. Dasenbrock.
Ask for No. 22049 .. . . . $9.95

Now Only $7.96

GUIDEBOOK TO SMALL
COMPUTERS
Presents an unbiased review of
th e capabi lit ies of 21 popular
microcomputer systems fro m 14
different manufac t urers. Helps
you make an informed choice.
By William Barden, Jr.
Ask for No. 21698 . $6.95

Now Only $5.56
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COMPUTER
COMMUNICATION
TECHNIQUES
Covers data t ransfer techniques,
hardwa re matching, standards
and protocols, networking, vid­
eotex, teletext, software, and
what's necessary to use them . By
E. G. brooner and Phil Wells.
Ask fo r No. 21998 .. .. $15.95

Now Only $12.76

GENERAL INTERFACING

ANALOG ELECTRONICS Ha
FOR MICROCOMPUTER .l.-J.
SYSTEMS
Useful desktop reference cover­
ing powe r supply design, analog
signal conditi oning, data acqursi­
t ion principles, data communica ­
t ion links, PID cont rol, and other
material necessary to microcom­
pu t er in te rfac ing . By Paul
Goldsbrough , Trevor Lund, and
John Rayner.
Ask for No. 21821 . $19.95

Now Only $15.96

COMPUTER PROGRAMS
FOR MACHINE DESIGN
Ready-to-use BASIC prog rams to
help mechanical and maten~ 1

engineers, machinists, techni­
cians and students solve the
ever;day prob lems they meet in
machine techn ology. By Robert J.
Wenzel.
Ask for No. 21960 .. . . $2 1.95

Now Only $17.56

'/

THE WORLD CONNECTION
Powerful information that show s
you how to select and use a

JfJ.

USING COBOL IN
AN MP/M@SYSTEM
Shows you how to use COBOL
with a multiple-terminal CPIM
system so that more than one
user can access th e same f ile at
the same tim e wi thou t interfe r­
ence. Describes system design
and more . By Neil G. Gelb.
Ask for No. 21936 . .. . $12.95

Now Only $10.36

MICROCOMPUTER
DATABASE MANAGEMENT
Create your own database pro­
gram! Complete tutorial shows
rout ines you can use to cont rol
and access large. amounts of
data with a microcomputer. Also
explains operat ion of 3 commer­
cial DIB programs . By E. G.
Brooner.
Ask for No. 21875 . . . . $12.95

Now Only $10.36

,-,'~~ 11
WORD PROCESSING
FOR SMALL BUSINESSES
Tells you about doing practical
word processing on a personal
computer, and presents details
f o r m or e t h an 50 wo r d ­
processing systems, including
hardware, softwa re, and more.
By Steven F. Jong .
Ask for No. 21929 . . _ $11.95

Now Only $9.56

~·%~mIIIII~II~II~IIII:I~:~r:~r:~r:~ : ~ : ~ : ~::: : :~::r:r:r: : : : :: ::: :: ::: :
ness, how to evaluate it , and
how to w rite it . Covers informa­
t ion storage and retrieval, inven­
tory cont rol, payroll, and general
ledger programmi ng. By E. G.
Brooner.
Ask for No. 21751 . .. . $11.95

Now Only $9.56

comm unicatio n. By John Krutch.
Ask for No. 21785 . . .. . $9.95

Now Only $7.96

CHEAP VIDEO COOKBOOK
Shows you how to build and use
a $20, seven-IC circuit that lets
your computer provide any al~ha

or graphics for mat , Incl udl n.g
hi- res and a four-color mode, via
software cont rol. There's more,
too . By Don Lancaster.
Ask for No. 21524 .. . .. $7.95

Now Only $6.36

SON OF CHEAP VIDEO
Gives you do-it -yourself specs for
a low-cost, custom EPROM char­
acter generator, plus lowercase
for an Apple II, cheap video fo r
8080IZ-80 , complete video dis­
play for $7, and more. By Don
Lancaster. .
Ask for No. 21723 .. . . $10.95

Now Only $8.76

BUSINESS
PROGRAMMING

DON LANCASTER'S
MICRO COOKBOOK,
Volume 1
Includes ground-zero basics, a
real-world set of rules for the
novice, pragmatic number sys­
tems and logic, usable codes ,
memory, and memory devices,
al l dedicated to helping yo u
profit from and enjoy comput­
ing . fly Don Lancaster.
Ask for No. 21828 .. .. $17 .95

Now Only $14.36

BASIC BUSINESS SOFTWARE
Explain s th e fundamentals of
applicat ion software for bu si-

CIRCLE 32 ON FREE INFORMATION CARD
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WHAT DO YOU DO AFTER
YOU PLUG IT IN?
Comp lete tuto ria l cove rs
hardware, software, languages,
operat ing syst ems, data com­
mun icat ion s, an d more , f ol ­
lowed by solut ions to the practi­
cal problems you' ll meet while
using them. By William Barden,
Jr.
Ask for No. 22008 . . . . $10 .95

Now Only $8.76

EXPERIMENTS IN
ARTIFICIAL INTELUGENCE
FOR SMALL COMPUTERS
Takes you into the fascinating
world of arti fic ial intell igence,
where you and your computer
directly participate in sessions in­
vo lving reasoni ng , prob le m­
solving, creati vity, and verba l

INTRODUCTION
TO FORTH
A fu ndamenta l app roach t o
FORTH pr ogramming , using
MMS FORTH in part icular. Pro­
gram examples are directly c0r:'­
pared to the same program In
Level II BASIC fo r clarity. By Ken
Knecht.
Ask for No. 21842 . ... $10.95

Now Only $8.76

26 BASIC PROGRAMS
FOR YOUR MICRO
A series of 26 simp le-to-complex
games, most of which need 500
to 5000 bytes of RAM (13K is the
highest). Conversion charts in­
cluded. By Derrick Daines.
Ask for No. 22047 . . . . $8.95

Now Only $7.16



MOSTLY BASIC:
APPLICATIONS FOR YOUR
ATARI, Book 1
Thirt y-eight fascinatin g and use­
ful Atar i BASIC progra ms you can
run on any Atari 400 , SOO, or
1200XL comp uter ! Includes a
bar-chart generato r, IRA planner,
message take r, medical expense
recorder, and many more. By
Howard Berenbon .
Ask for No. 22075 . .. . $12.95

Now Only $10.36

THE APPLE II CIRCUIT
DESCRIPTION
Provides you with a detailed cir­
cuit description of all Apple II
mot herboard s, includ ing the
keyboard and power supp ly.
Comes complete w ith timing
diagrams for major signals and a
discussion of differe nces be­
tween the various revisions. By
Winston D. Gayler.
Ask for No. 21959 . . . . $22 .95

Now Only $18.36

COMMODORE
PROGRAMMING &
INTERFACING

COMMODORE SOFTWARE
ENCYCLOPEDIA
(3rd Editi on)
Giant, compre hensive Third Edi­
tion directory of softwar e for the
ent ire line of Commod ore mi­
crocomputers, including the VIC
20 and Commodore 64. Covers
games, business, education, and
much mo re. By Commod o re
Computer.
Ask for No. 22091 . .. . $19.95

. Now Only $1~.96

ATARI® PROGRAMMING
& INTERFACING

lJ.

ENHANCING YOUR
APPLE II, Volume 1
Shows you how to mix te xt,
LaRES, and HIRES anywh ere on
the screen, how to open up
whol e new worlds of 3 -D
graphics and special effects w ith
a one-wi re mo dif ication, and
mo re. Test ed go odi es fr om a
t rusted Sams A ut ho r ! By Don
Lancaster.
Ask for No. 21846 .... $17.95

Now Only $14.36

APPLE II ASSEMBLY
LANGUAGE
Shows you ho w to use t he
3-character, 56-word vocabu lary
of App le's 6502 to create power­
ful, fast-acting programs! For
beginners or those with little or
no asse mbly languag e pro ­
gramming experience. By Marv in
L. Dejong .
Ask for No. 21894 .. . . $15.95

Now Only $12.76

MOSTLYBASIC:
APPLICATIONS FOR YOUR
APPLE II, Book 2
Now, a second goldmine of fas­
cinating BASIC prog rams for
your Apple II, featuring 3 dun­
geons, 11 househo ld prog rams,
6 on money or investment, 2 to
test your ES P level, and more­
32 in all! By Howa rd Berenbon .
Ask for No. 21864 .. .. $12.95

Now Only $10 .36

MOSTLYBASIC:
APPLICATIONS FOR YOUR
APPLE II, Book 1
An assortment of 2S useful and
re ad y-to-use Applesoft pr o­
gram s includ ing a telephone di­
aler, a spelling t est , hou se­
buying guid e, gas mileage cal­
cula to r, and many more . By
Howa rd Berenbo n.
Ask for No. 21789 .. .. $13 .95

Now Only $11.16

lJ.APPLE II
APPLICATIONS
Real-world inte rfaci ng applica­
tions that can be modified to f it
your needs. Includes serial and
parallel I/ O boards, EPROM or
E'P ROM boa rds, remote data
acquisit ion system, and more . By
Marvin L. De Jong.
Ask for No. 22035 .. . . $15 .95

Now Only $12.76

DISKS, FILES, AND
PRINTERS FOR THE
APPLE II
Provides you with outstand ing
exp lanat ions for Appl e p ro ­
g rammi ng w ith seq ue ntia l­
access, ran dom -access, and
exec ut ive fil es, plus basic-t o­
advanced deta ils for using disks
a n d p rinte rs. By Br ia n D.
Blackwood and Geo rg e H.
Blackwood .
Ask for No. 22163 . . .. $15 .95

Now Only $12.76

APPLESOFTn • LANGUAGE
(2nd Edition)
The on ly complete Appl esoft
manual on the market , now with
new material covering disk oper­
at ions plus addit ional detai l on
n umb ers and n umber pro ­
gramm ing . Many usable rout ines
and programs, too . By Brian D.
Blackwood and Georg e H .
Blackwood.
Ask for No. 22073 ... . $13 .95

Now Only $11.16

POLISHING YOUR APPLE
Volume 1
Clearly written , highly practical,
conc ise assembly of all proce ­
dures needed for wr iting, disk­
f iling , and printing programs
w ith an App le II. Positively ends
your searches through end less
manuals to f ind the routine you
need! By Herbert M. Honig .
Ask for No. 22026 . . . . . $4 .95

Now Only $3.96

JU.
STD BUSINTERFACING
Gives you all information and
circuitry needed to inte rface
your STD bus system easily. Much
assembly language software in­
cluded for Z-SO, SOSO/SOS5,
6502, and 6S00- based boxes. By
Christop her A. Titu s, Jonath an A.
Titus, and David G. Larsen.
Ask for No. 21888 . . . . $13.95

Now Only $11 .16

APPLE® PROGRAMMING
& INTERFACING

THE S-100 AND OTHER
MICROBUSES
Discusses microcompute r bus
systems in genera l, examines 21
of the most popular ones, and
explores ways to interface any
two of th em. By Elmer C. Poe
and James C. Goodwin II.
Ask for No. 21810 . . .. . $9.95

Now Only $7.96

POLISHING YOUR APPLE
Volume 2
Guides intermediate-level pro­
grammers in making f inished ,
commercia lly salable products.
Demonstra tes menu techniques,
error-trapping, making your pro­
grams run smoothly, and mo re.
By Herbert M. Honig .
Ask for No. 22160 . . .. . $4 .95

Now Only $3.96

modem for sending and receiv­
ing electronic mail, making use
of CompuServe and The Source,
using electronic bulletin boards,
and mor e. By Timothy Orr
Knight.
Ask for No. 22042 . . . $9 .95

Now Only $7.96
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TIMEX SINCLAIR
1000™IZX81 BASIC BOOK
Neatl y and effec t ively teaches
ZX81 BA SIC langu ag e, in ­
st ruct ions, and pr og rammin g
t echni que s t o ow ne rs of the
ZX81 persona l computer. In­
cludes many examples and exer­
cises. By Robin Norm an.
Ask for No . 21957 . . $12.95

Now Only $10.36

TRS-80®
PROGRAMMING &
INTERFACING

TRS-80 FOR KIDS FROM 8
TO 80, Volume 2
Assumes you've eithe r read Vol­
ume 1 or are fami liar w ith its
concepts. Covers new topi cs but
also gives new detail on material
from Volume 1, and includes
many helpful programs, hints,
and techn iques. By Michael P.
Zabinski.
Ask for No. 22070 .. . .. $9.9 5

Now Only $7.96

• LEARNING AND TEACHING
PROGRAMMING USING
THE TRS-80 MODEL III
Makes it possible for parents and
teachers of eleme nta ry-aged
child ren to becom e com puter
literat e eno ug h t o teach
gradeschoo lers the subject using '
Compute r Aided Instruct ion. By
Nancy Lee Olsen.
AskforNo.22072 . $10.95

Now Only $8.76

TEXAS INSTRUMENTS
PROGRAMMING &
INTERFACING

THE T199/4A® USER'S
GUIDE
You'l l like t his badl y need ed
guide to all aspects of t he TI
99/4A ! Covers everyt hing f rom
system setup to expansion op­
t io ns, inclu din g lan guag es,
software, and per ip hera ls. By
Carol Ann Casciato and Donald J.
Horsfall .
Ask for No. 22071 . . . $10.95

Now Only $8.76

8088 ASSEMBLER LAN­
GUAGE PROGRAMMING:
THE IBM PC
Shows you how to program th e
PC wi t h 8088 assemb ler lan­
guage. In cludes a com plete
fu ncti on al descri ptio n of t he
8088 microprocessor, plus a de­
ta iled analysis of t he IBM PC
architecture and how to make
fu ll use of it . By David C. Willen.
Ask for No. 22024 . $15.95

Now Only $12.76

USING YOUR IBM
PERSONAL COMPUTER
Part One gets you started with
off-the-s helf progr am s, and
shows you how to use th e PC's
system hard w are. Par t Tw o
teac hes you to program in PC
BASIC, and includes graphics,
music, sound effects, and more.
Fully indexed and illustrated. By
Lon Poole .
Ask for No. 22000 . . . $16.95

Now Only $13.56

TIMEX SINCLAIR
PROGRAMMING &
INTERFACING

TIMEX SINCLAIR
1000n'/ZX81 USER'S
HANDBOOK
Keep this handy as a useful ref­
erence source and you' ll have
most of the answers you' ll -ever

W¥IIIIIIIIIIIIIItfr:fff:::: :rrr:::~::: ::: :~ : ~ :~:~:~:~:: :!:! ~
need on hardw ar e and
peripheral deta ils, inte rfac ing,
mac hine-code pr ogram min g ,
and possibly t roublesome areas
of BA SI C. By Trevor J. Terrell and
Robert J. Simpson.
Ask for No. 22012 . . . $13.95

Now Only $11.16

MOSTLY BASIC:
APPLICATIONS FOR
YOUR PEf®, Book 1
Contains 28 usefu l BASIC pro­
grams for home, business, and
enterta inment. Includes a tele­
phone dialer, spelling test, house
buying guide, gas mileage cal­
culator, and more. By How ard
Berenbo n.
Ask for No. 21790 . $13.95

Now Only $11.16

IBM ® PROGRAMMING &
INTERFACING

INTERFACING TO THE IBM
PERSONAL COMPUTER
Writte n by the lead designer and
architect of the IBM PC itself , thi s
aut hor ita tive, sing le-vo lume
presentat ion gives you detailed
technical data and operational
t heory for interfacing t he IBM
PC wi th a variety of hardware
and software. By Lewi s C.
Eggebrecht.
Ask for No. 22027 . .. . $17.95

Now Only $14.36

MOSTLY BASIC:
APPLICATIONS FOR YOUR
IBM PC, Book 2
A second collection of 32 as­
sorted prog rams in IBM BASIC
you can use w herever you use
your IBM Pc. Includes a math
dungeon, two memory challen­
gers, a student grader, a phone
directo ry, monthly budget, and
much more. By Howard Beren­
bon.
Ask for No. 22093 . $14.95

Now Only $11.96

MOSTLY BASIC:
APPLICATIONS FOR YOUR
IBM PC, Book 1
Brings yo u 38 chapters f il led
w it h useful and ente rtai ning
BASIC programs for your home
and off ice. Helps you save money
on energy usage, bar-chart your
business sales, dial th e te le­
phone, learn a fore ign language,
and more. By Howard Berenbon.
Ask for No. 22076 . $12.95

Now Only $10.36
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VIC 20 PROGRAMMERS
REFERENCE GUIDE
An easy-to-use , detailed manual
th at helps you program your VIC
20 like a pro in either BASIC or
machin e language ! Includes a
special section on VIC 20 I/ O op­
erat io ns, too. By Commodore
Compute r.
Ask for No. 21948 .. .. $16.95

Now Only $13.56

MOSTLY BASIC:
APPLICATIONS FOR
YOUR PEf®, Book 2
A second col lect ion of ready-to­
run BASIC pr og rams that in ­
cludes three dungeons, eleven
household programs, seven on
money and investme nt (three of
w hich are on the stock market),
two that test your ESP level, and
more! Thi rt y-seven in al l . By
Howard Berenbon .
Ask for No. 22001 . . . . $13.95

Now Only $11.16

COMMODORE 64
USER'S GUIDE
Shows you how to set up, pro­
gram, and opera te your Com­
modore 64, including how to do
arcade-type co lor ani ma t io n,
music, and sound effects. Same
book that comes packed with
every Commodore 64 computer !
By Commodore Compu ter.
Ask for No. 22010 . . $12.95

Now Only $10.36

~_ , C' I

COMMODORE 64
PROGRAMMER'S
REFERENCE GUIDE
This creat ive programmer's work­
ing too l for the Commodore 64
incl udes a com plete, detai led
dict ionary of al l Com modore
BASIC commands, sta tements,
and fu nct io ns, fo llowed by
BASIC program samples show ing
how each item works, and
much, much more! By Commo­
dore Computer.
Ask for No. 22056 . $19.95

Now Only $15.96
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6809 MICROCOMPUTER
PROGRAMMING AND
INTERFACING, WITH
EXPERIMENTS
Inst ruct ional text and appl ica­
t ions handbook giving you a
solid understanding of t he 6809
high- performance chip. Covers
all aspects and includes much
so ftwar e . By And re w C.
Staugaard, Jr.
Ask for No. 21798 .. .. $14 .95

Now Only $11.96

6800 MICROPROCESSOR
PROGRAMMING &
INTERFACING

~~lJ.
~

PROGRAMMING AND
INTERFACING THE 6502,
WITH EXPERIMENTS
Good any time, but excellent if
you don't have much 6502 as­
sembly language prog ramming
or chip-level interfaci ng experi­
ence. Simple I/O techniques, in­
structi ons, and interfacing that
can be reinfor ced by a KIM,
SYM , or AIM system. By Marvin
L. Dejong .
Ask for No. 21651 . . .. $17.95

Now Only $14.36

6502 MICROPROCESSOR
PROGRAMMING &
INTERFACING

;1

6502 SOFTWARE DESIGN
Show s you how to p lace t he
powe rful 6502 under assembly
langu age program contr ol. Con­
tains 88 debugged and usable
sample programs, and a wea lth
of addit ional material. By Leo J.
Scanlon .
Ask for No. 21656 . $13.95

NowOnly$11.16

.~ 1J.
THE 68000: PRINCIPLES
AND PROGRAMMING
Syst em ati cal ly guides you
through the 68000 's complex
arch i t ect ure, instructi on set,
pinouts, and interfacing tech ­
ni ques . Excel lent f or de si gn
engi neers , programmers , and
students . By Leo J. Scanlon.
Ask for No. 21853 . $15.95

Now Only $12.76

16-BIT MICROPROCESSORS
Carefu lly steps you throug h the
com plexi ties of programming
and desig ning with powe rful
16-bit microp rocessors. Covers
t he 68000, 8 086 , Z8 00 112 ,
990 0, and NS16000. By Christo­
pher A. Titus, Jonathan A. Titus,
Alan Baldwi n, W. N. Hubin, and
Leo Scanlon.
Ask for No. 21805 ... . $15 .95

Now Only $12.76

TRS-80 ASSEMBLY
LANGUAGE fl i
MADE SIMPLE JI-J.
Learn how to plan, w rite, and
han d-assemble yo ur own as­
sembly langu age prog rams in
memory, using the T-BUG and
Level II BASIC ROM subroutines.
Provid es immed iate , sho rt -cut
results for the user who can sim­
ply use existi ng rou ti nes. By
Earles McCaul.
Ask for No. 21851 . ... $12.95

Now Only $10.36

TRS-80 -""L••

~~

MOSTLY BASIC:
APPLICATIONS FOR YOUR
TRS-80, Book 2
Now, a second goldmine of fas­
cinatin g BASIC programs for
your TRS-80, featuring 3 dun­
geons, 11 household programs,
6 on money or invest ment, 2 to
test your ESP level, and more­
32 in all ! By Howa rd Berenbon.
Ask for No. 21865 . . . . $12.95

Now Only $10.36

TRS-80 MODEL I, III,
AND COLOR COMPUTER
INTERFACING PROJECTS
A uniqu e book for beginning in­
terfacers wh ich includes 14 sim­
ple, useful , and easy-to -build
const ruct ion projects to help you
make use of your TRS-80 model
1, 3, or Color Computer in the
real world . By William Barden, Jr.
Ask for No. 22009 . $14 .95

Now Only $11.96

MOSTLY BASIC:
APPLICATIONS FOR YOUR
TRS-80, Book 1
Bring s you 28 rea dy-to-use
BASIC programs for your TRS-80,
including a te le pho ne dia ler,
spe l li ng tes t , hou se b uy ing
guide, gas mil eage calcul at or,
and mor e. By Howard Berenbon .
AskforNo.21788 .. . . $12.95

Now Only $10.36

BATILESTAR BASIC FOR
THE TRS-80
You constr uct an arcade-type
video game progr am fr om
scratch, using (and learning ) new
BA SIC state me nts and co m­
mands as they become necessary
to make t he ga me grad uall y
more comple x and sophist icated.
By David H. Dasenbrock .
Ask for No . 22006 . . $14.95

Now Only $11.96

JlJ.
:~

TRS-80 COLOR COMPUTER
INTERFACING, WITH
EXPERIMENTS
Teaches yo u t he int erf acing
techniqu es, inner wo rkings, and
operat ion of the TRS-80 Color
Co m p ute r and i t s hi g h ­
perf ormance 6809 microproces­
sor. Shows how you can contr ol
and mon itor various equipment
and events. By Andrew C.
Staugaard, Jr.
Ask for No. 2189 3 . . . $14.95

Now Only $11.96

TRS-80 FOR KIDS FROM 8
TO 80, Volume 1
Amazingly effect ive info rmation
suita ble for beginning TRS-80
programmers of any age, espe­
cially yo ung sters. No spe cial
background is needed . Same
principles used at Nat ional Com­
puter Camp help you learn
quick ly and easily. By Michael P.
Zabinski.
Ask for No. 22046 . $9.95

Now Only $7.96
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Z-80 M ICROCOMPUTER
HANDBOOK
Acq u a ints y o u wi t h t h e
hardware of the Z-80 and dis­
cusses its software aspects, in­
cluding use of mach in e and
assembly language. Also looks
at the microcomput ers usin g
th at chip . By William Barden, Jr.
AskforNo.21500 . . . . $13.95

Now Only $11 .16

Z-80 M ICROPROCESSOR
ADVANCED INTERFACING
WITH APPLICATIONS IN
DATA COMMUNICATIONS
Helps you learn to exchange in­
fo rmation and access data bases
all over th e wo rld. using a system
based on the Z-80 or almost any
othe r 8- or 16-bit microproces­
sor. Includes much portabl e
software . By Joseph C. Nichols.
Elizabeth A. Nichols. and Keith
A. Musson.
Ask fo r No. 22003 . . . . $19 .95

Now Only $15.9 6
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Z-80 M ICROPROCESSOR
PROGRAMMING &
INTERFACING

!J

~J[j.
8080/8085 SOFTWARE
DESIGN, Book 1
Gives you a thorough and de­
tailed look at progra mmi ng in
assembly language for t he 8080
or 808 5 microprocessor. Includes
a co mp lete discu ssion of the
808 0/808 5 inst ructio n sets and
interfacing techniques. By David
G. Larsen. Jonat han A. Titu s, and
Christop her A. Titus.
Ask for No. 21541 ... . $13 .9 5

NowOnly$11 .16

8080/8085
MICROPROCESSOR
PROGRAM M ING &
INTERFACING

8080/8085 MICRO­
PROCESSOR PROGRAM­
MING & INTERFACING

808SA COOKBOOK lJ.
A design-it-you rsel f gu ide to
basic microcomputing concepts
fo r t he 8085A microprocesso r
and its family-compat ible chips.
Helps you design a number of
completely opera tiona l, 808 5A­
based mic roc omput er s. By
Jonatha n A. Titus, David G. Lar­
sen, and Christopher A. Titus.
Ask for No. 21697 .. .. $15 .95

Now Only $12.76

~lJ
HOW TO PROGRAM
AND INTERFACETHE 6800
In trod u ct o ry t ut o r i a l t o
Motoro la's popula r 6800, em­
phas izing real -w orld appl ica­
t ions. Covers internal structure,
instruction set , programming,
hardwa re, and inte rfacing tech­
niques. Many experimen ts! By
Andrew C. Staugaard, Jr.
Ask for No. 21684 . . $15.95

Now Only $12.76

R i Bug symbol is a registered tradema rk of The Blacksburg Group, Inc.,JLJ. and denotes th ose boo ks in the Blacksburg Cont inu ing Educatio n Series.

Apple II and App le II Plus are registered tra demarks of Apple Comput er, Inc.
IBM is a registered tra demark of Inter nat ional Business Machines, Inc.

TRS-80 is a registered tr ademark of Radio Shack, a Tandy Corporation .
PET is a registered t rademark of Commodore Business Machines.
CP/ M and MP/ M are registered t rademarks of Digital Research, Inc.
UCSD is a trad emark of UC Regents, San Diego campus.
Timex/ Sinclair 1000 is a registered tr ademark of Timex Com puter Corporation .

IM PORTANT-
HERE'S HOW TO ORDER SAMS 200/0 DISCOUNT SALE ORDER FORM

Howard W. Sams & Co., Inc., 4300 W. 62 nd St., P. O. Box 7092 , Ind ianap olis, Indiana 46206
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Acco unt Number Expires _
Name (print) _
Signature _
Addr ess _
City State Zip _

Offer good in USA only and expires 1/ 31/8 4. Prices subject to change without notice.
A ll boo ks available f rom Sams distribut ors, book stores, and computer stores nat ionwide.
In Canada. contact Lenbrook Electron ics, Markham. Ontario L3R 1H2.

Cataloo No. Qtv, Special Price Tot al Cataloo No . Otv, Special Price . Total

0 Check Subtotal
0 Money Order Add Local Sales Tax Where App licable

0 Maste rCard Add Handling Charge 2.00

0 VISA Total Amo unt Enclosed

1. Look through th e Sams Book list­
ings in this ad and f ind the books that
fit yo ur interests or the interests of
someone you know.
2. To get your books at this special
discount, and in the shortes t possib le
time, complete and mail the hand y
order card attached . If the orde r card
is missing, send us the order form on
th is page or staple it to your purchase
o r d e r .
3. Charge your boo ks to your Mas­
terCard or VISA account , or include
your check or mone y order for the
full amou nt due. Be sure to add $2
for handli ng.
4. If you ' d rather or der by phone,
call t he Sams Order Desk at 800 ­
428-3696 to ll-free or 317-298-5566
and charge it to MasterCard or VISA.
Give the Ord er Desk ope rator the
code number in the box at the bot­
tom of the order for m when she asks
' or it. Order Desk hours are 8 :00 AM
to 4: 30 PM Monday thru Friday, EST
the year ' round .

5. Ma il your order to :



IT'S HERE AT LAST!
THE FIRST LOW COST 6502 COMPUTER WITH 48K RAM T~AT'S COMPLETELY COMPATIBLE WITH APPLE II®

- supports upper &lower case characters from the keyboard
- high quality ASS case will not crack and is light weight
- RF moduiator included in addition to composite video output
- high quality light-touch keyboard with upper/lower case key
- 15 key numeric key pad for fast data entry (optional)
- high power switching power supply (8.5 amps total) will power two

disk drives and several peripherals easily, has internal circuit breaker
- eight expansion slots to increase flexibility with peripheral cards .
- 48K RAM expandable to 64K (192K RAM upgrade card available soon)
- socketed IC's for quick and easy service
- thousands of programs (business & home) available
- operates identically to the Apple II + !!> with exception of extra features on RT 2
- full 90 days parts and labor warranty with fast service turn-around

THE RAM·TECH' RT 2 IS EVERYTHING YOU ALWAYS \VANTED FROM AN APPLE~ (AND MORE), BUT THOUGHT YOU COULDN'T AFFORD. AND THAT'S GOOD NEWS!

BUT THE BEST NEWS IS THE PRICE: WITH OPTIONAL NUMERIC KEYPAD:
$525.00' + $18.00 shipping & handling $575.00 + $18 .00 shipping & handling

COMPARED TO APPLE II!!> WHICH RETAILS AT MORETHAN DOUBLE THIS PRICEAND OFFERSYOU LESS, YOU CAN SEEWHY
THE RAM-TECH" RT 2 SHOULD BE YOUR CHOICE. MAKE NO SYNTAX ABOUT IT; THE RT 2 IS FOR YOU! .

PERSONAL 1.0. OPTION - We will burn your name into ROM. When you power up your Ram-Tech your name will be displayed
on the screen. AN EXTRA MEASURE OF SECURITY AGAINST THEFT. '. .
Indi/?ate on your order wh~t name you wish to use (maximum 8 letters including spaces) - ADD: $25.00 for 1.0. option.

ALSO AVAILABLE: (sub-assemblies for do-it yourselfers) - 90 days warranty
1 - ASS case, high' quality, Apple!!> look-a-like and color matched, will replace Apple!!> case $ 68.50
2 - same as #1 above but with numeric keypad cutout $ 84.00
3 - keyboard with upperllower case key, direct replacement for Apple!!> or Ram-Tech" $110 .00
4 - same as #3 above but with numeric keypad, ' use in combination with #2, also fits Apple" $139 .50
5 - RF modulator with TV switch and cable, also fits Apple!!> : $ 19.50
6 - switching power supply, 8.5 amps, internal circuit breaker, high power, also fits Apple" $112 .00
7 - motherboard , completely assembled & tested, fully operational with burned ROMS $295.00
8 - bare motherboard w/ parts discription screened on board and instructions, highest quality G10 epoxy $ .48.00
. . SHIPPING & HANDLING FOR ABOVE: cases #1 & 2 add 10%; all others add 5%

Introducing the RAM-TECH" RT 2 computer which offers you greater flexibility than the Apple II + ill at a erice that's easier
on your finances. The RT 2 will run all software and use all peripheral hardware designed for the Apple 11+. It's 100% Apple!!>
compatible yet it offers you features not available on the Apple II + .!!> .

COMPARE THESE FEATURES: ~----------- _
...........

-'"

PERIPHERALS, CARDS & ACCESSORIES FOR YOUR RAM-TECH * OR APPLE®
all i~ems #1 to 19'9uaranteed for one year (disk drives for ~ix months)

1 - 16K RAM card $ 58.00 11 - interger card $ 97.50
2 - 80 column card $ 94.50 12 - PAL card : $114.00
3 - clock card $135.00 13 - language card $ 72 .50
4 - communicat ions card $ 89.00 14 - RS-232 serial card $ 84.00
5 - disk controller card $ 58.00 15 - Z-80 CP/M card $ 92.00
6 - EPROM writer card $124.50 16 - VERSA card $345.00
7 - FORTH card $ 98 .50 17 - analog/digital card $116 .50
8 ...: IEEE-488 card w/cable $186 .00 18 - system cooling fan $ 63.00
9 - parallel 'printer card w/cable $112 .00 19 - joy stick w/button $ 24.50

10 - parallel printer buffer and ~rappler card with cable ' $245 .00

DISK DRIVES: Guaranteed high quality for use with all Apple!!> compatible (or Ram-Tech") controllers - DOS 3.3 & 3.2
USES SPECI~L LOW POWER CONSUMPTION CIRCUITRV

TEAC 55A $325 .00 $370.00 with controller
SHUGART $285 .00 $330.00 with controller

SHIPPING & HANDLING: add $3.50 per item #1 - 19 disk drives ad~ $10.00

TO ORDER DEALER INQUIRIES REQUESTED

en
oz
oa:
G
UJ
....l
UJ

6o
-ca:

- ALL PRICES IN U.S. CURRENCY
- VISA OR MASTER CARD: SEND NUMBER, EXPIRY DATE,

BANK NAME & CARD HOLDER'S NAME, INCLUDE PHONE
NUMBER .

- CHECKS & MONEY ORDERS O.K. - CHEC KS NEED THREE
WEEKS TO CLEAR. (NO C.O.D.'S TO U.S. DUE TO POSTAL
REGULATIONS)

- CANADIAN ORDERS ADD 25% FOR CDN FUNDS EXCHANGE.
- U.S. CUSTOMERS WILL HAVE TO PAY U.S. CUSTOMS

4.7% DUTY. DUTIES COLLECTED BY POST OFFICE.
WE ASSUME NO LIABILITY FOR CUSTOMS CLEARANCE.

"'Apple is a trademark of Apple Computer Inc.

BYTE-BYTE
DEPT. RE

p.O . BOX 205, STATION CART.
MONTREAL, QUEBEC, CANADA H4K 2J5

('14) 335·1717
"Ram-Tech is a trademark of 99506 CANADA INC.
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f!umjiii£ofi
$1000-$1500

Some big-name and some
new-name manufacturers

join the list of companies we
have already mentioned.

MARC STERN81000to81500
BY NOW YOU ARE PROBABLY WONDERING WHERE ALL THE" BIG

names" in the microcomputer industry are hiding . Well, this
price category answers that question as such giants as IBM,
Apple, and Heath join the parade of small-computer man­
ufacturers.

At the same time, another Apple-compatible computer makes
its debut, the Ace-series from Franklin Computer Corp ., which
has been the subject of controversy, but whose way seemingly
has been cleared thanks to recent court actions. And, another
system debuts from a manufacturer whose name has long been
associated with consumer electronics: Sony.

New systems debut from manufacturers whose names we are
familiar with. Atari has a new system as does NEC Home
Electronics and Commodore Business Machines .

Meanwhile, systems launched in the lower-price categories
begin to either become fully configured or take on new power
and become much more versatile.

Let's start our exploration of this price category with the new
entries on the block, moving on to the new entries from those
manufacturers we have already met, and wrap it up with looks at
how already-described systems take on new configurations .

IBM
Two key changes have occurred during the last 12 months .

First, IBM increased the amount of user memory from 16K to
64K in the basic unit and second , the computer giant has drop ­
ped a standard cassette interface.

At this point in its life, the IBM Personal Computer is little
more than the system box, motherboard , 64K of user memory ,
and the 83-key keyboard that boasts 10 function keys. However,
this is the beginning of a truly powerful system.

Capable of interfacing with a home television set-providing
the user opts for the correct monitor-interface board-the IBM
PC is driven by a 16-bit 8088 microprocessor. This gives it the

ability to handle up to 1.2 megabytes of RAM and , further, it
also has the ability to handle complex applications program­
ming.

In reality, these capabilities are reserved for higher price
classes.

Franklin

Frankli n was the perhaps the first domestic comp uter manu­
facturer to enter the highly lucrative Apple-compatible market
last year with its Ace. It continues to market the Ace 1000 this
year and has expanded its offerings , as you will see in other price
categories -

The Ace 1000 is driven by an 8-bit 6502 microprocessor, the
same micro that drives the venerable Apple II series. This sma ll
computer comes with 64K of user memory that makes it capable
of highly complex applications . It also features a cassette in­
terface for mass storage and is programmable in BASIC.

The Ace 1000 features a full, typewriter-style keyboard with
72 keys and a 12-key numeric keypad. This feature, alone,
makes this machine very usable and should enable quick data or
program entry by a skilled typist.

The Ace 1000 is capable of 40-character by 24-line text
display and 280- by 192-dot graphics resolution .

Although it is the basic Ace 1000 system, it is still a capable
unit, whose functionality grows as we add more peripherals to it.
For instance, the Ace 1000 becomes more versatile in this price
category with the addition of a floppy-disk drive that uses an
Apple-compatible disk operating system.

Apple
Apple Computer, one of the long-time leaders in the

microcomputer market, appare ntly knew it had a good thing on
its hands with the Apple II and App le II-PIllS and so rather than
phasing out this long-lived series, the company upgraded it to
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TABLE 1-$1000-$1500

Manufacturer Model Price CPU Word Length Operating System Languages
Atari ·Products 1400XL $1000 6502C 8-bit N/A BASIC

(est.)

Atari Products 1450XLD $1000 6502C 8-bit Atari DOS III BASIC
(est.)

Texas Instruments TI·99/4A $1009 TMS9900 16-bit N/A BASIC

Commodore Business Commodore 64 $1018.95 6510 8-bit N/A BASIC
Machines
Formula International Pinecom (kit) $1029 6502 8-bit N/A Not announced

_. - - - .
Panasonic Co. H1800 $1038 6502 8-bit SNAP BASIC

Toshiba America T100 $1050 Z80A 8-bit N/A BASIC

Radio Shack TRS-80 Model III $1059 Z80 8-bit N/A BASIC

Spectravideo SV-318 $1079 Z80A 8-bit N/A BASIC

Commodore Business BX256-80 $1095 6509/8088 8/16-bit BASIC
Machines

Franklin computer Corp. Ace 1000 $1095 6502 8-bit N/A BASIC

Radio Shack TRS-80 Model $1118 80C85 s-blt N/A BASIC
100

Sord Computer c/o Mitsui M23 $1120 Z80A 8-bit Proprietary, CP/M- BASIC, Pascal,
compatible FORTRAN

Texas Instruments TI-99/4A $1135 TMS9900 16-bit N/A BASIC

Not·announcedCasio, Inc. FX-9000P $1144 Z80A-compatible 8-bit BASIC

Radio Shack TRS-80 Color $1148 6809E 8-bit Proprietary BSIC
Computer

Commodore Busines~ VIC-20 $1152.80 6502 8-bit Proprietary BASIC
Machines

IFormula International Pinecom (kit) $1154 . 6502 8-bit N/A No anounced

Radio Shack TRS-SO Pocket $1179.20 Custom CMOS 8-bit N/A BASIC
Computer PC-2

Panasonic Co. H1400 $1188 6502 8-bit SNAP BASIC

NEC Home Electronics PC-8800 $1199 Z80A-compatible 8-bit N/A BASIC

Spectravideo SV-328 $1200 Z80A 8-bit N/A BASIC

Radio Shack TRS-80 Model III $1207 Z80 8-bit N/A BASIC

Radio Shack TRS-SOModel III $1255 Z80 8-bit N/A BASIC

(fJ
o Atarl Products 1200XL $1268 6502 8-bit Atari DOS iii BASIC
Z
0
ex:
I- Netronlcs Research Explorer/88·PC $1284.48 8088 16-bit N/A machine/BASICo
w
..J
W

6 Panasonic Co. H1800 $1288 6502 8-bit SNAP BASIC
Ci-cex:
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Memory/Storage Keyboard I/O Display Comments

64K/cartridge slot 66 keys, 4 special func - 1 senal , 2 controller, ex- 256 colors , 40 x 24 text basIc system
tion, 4 programmab le, pansion connector,
12 preprogrammed modem, speech syn-

thesizer
64K/1 slim line 254K OS/ 66 keys, 4 special func- 1 serial, 2 controller, ex- 256 colors , 40 x 24 text basIc system
00 drive tion, 4 programmable, pansion connector,

12 preprogrammed modem, speech syn-
thesizer

48K/cassette intertace standard 1 serial, HEX-BUS ex- 16 colors serial port
panslon unit, peripheral
intertace

64K/cassette recorder 60 keys, 4 program- 1 serial 14-lnch high-res. dedicated color monitor, serial port
mabie color monitor

48K 66 keys, 14-key keypad 1 parallel BO-columntext so-coiumn video card
capability/280 x 192
graphics

16K 65 calculator keys In input/output adapter /ex- i-line x 26-characler IIq- memory expanded to 16K
typewriter arrangement , pansion bus uid crysta l display
redefinable

64K/cassette intertace 89 keys, 8 special func- 1 parallel , 1 serial 80 x 25 monochrome monitor
tion

16K/cassette recorder 64 keys, 12-key keypad 1 parallel 12-inch monochrome /64 cassette recorder
(32) x 16 text mode

64K/cassette recorder 71 keys, 10 program- 1 senal, 1 paralle l 256 x 192 resolution, 16 serial, parallel ports added,
mable, built-in joystick colors , television used as memory upgraded, expan-

display sion interface
256K standard , numeric key- 1 senal 12-lnch monochrome basIc system , dual pro-

keypad CRT/80 x 25 text cessors
mode

64K/cassette intertace 72 keys, 12-key keypad game controller 40 x 24/280 x 192 graph- basic system
ic capab ility

32K/cassette intertace 56 keys, embedded 10- 1 parallel, 1 senal , butlt- 40 x 8 liqUid crystal dls- memory expanded to 32K
key keypad, 8 program- in modem play
mabie

128K 59 keys, 20-key keypad, Not announced basIc system
9 specia l function

48K/cassette intertace standard 1 serial, 1 paralle l HEX- 16 colors parallel port
BUS expansion unit, pe-
ripheral intertace

Bk cassette intertace 67 keys, 16-key keypad 5.5-lnch, 32 x 16 mono- 4KRAM
chrome , 256 x 128
graphics

32K/1 156K 5 v." floppy 53 keys 1 senal 32 x 16 colorlext 156K drive
disk drive mode/256 x 192 graphics

capability
29K/1 170K 5 Y4' floppy 66 keys, 4 user- 1 serial 14-lnch high-res. decflcated color monitor, 170K floppy
disk drive programmable color monitor disk drive and serial

port
48K 66 keys, 14-key keypad 1 parallel 9-inch monochrome monochrome monitor

CRT/280 x 192 graph-
ics/80 column capability

32K/cassette intertace 65 calcu lator keys, 19- 60 pin bus connector/ 1 hne 7 x 156 dot matnx communications interface
key keypad, 18 defina- RS-232C intertace liquid crysta l display
ble

22K 65 calcu lator keys in inpuVoutput adapter /ex- i-line x 26-characler Itq- memory expanded to 22K
typewriter arrangement , pansion bus uid crystal display
redefinab le

64K/cassette intertace/disk B1 keys , 5 multifunct ion, 1 parallel, 1 serial RGB/composite video out- baSIC system
intertace 10-key keypad puts 640 x 400 res.l80 x

25 text
80K/cassette recorder 87 keys, 10 program- 1 serial, 1 para llel 80 x 24 text mOdeca- serial and parallel ports , 80-

mable, numeric keypad pability/16 colors column display card, expan-
sion intertac

32K/cassette recorder 64 keys, 12-key keypad 1 parallel, 1 ser ial 12-inch monochrome /54 memory expands by 16K, se-
(32) x 16 text mode rial oort added

48K/cassette recorder 64 keys, 12-key keypad 1 parallel, 1 senal 12-lnch monocnrome/54 memory expanded to 48K
(32) x 16 text mode

64K/f1oppy disk drive standard typewr iter/16 1 printer, 2 controller, ex- bUilt-in video output sup- flop!'}' disk drive
special function pansion connector ports 256 colors, 40 x 24

text 0
64K/cassette intertace 83 keys , 10 funct ion, nu- 1 serial 12-lnch monochrome CRr assembled Explorer/B8-PC o

-i
meric keypad with keyboard, color board , 0

ROM and monitor OJ
m

24K 65 calculator keys in input/output adapter /ex- 1-llne x 26-characler IIq- • memory expanded to 24K :II

typewr iter arrangement, pansion bus uid crystal display
~

<0

redefinable ~
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TABLE 1-$1000-$1500 (continued)

Manufacturer Model Price CPU Word Length Operating System Languages
NEe Home Elec tronics PC-SOOO $1350 Z80A-compailble a-bit Proprietary BASIC

- I N/A Not announce

IBM IBM-PC $1355 8088 16-blt N/A COBOL, FORTRAN,
BASIC, Macro
Assembler, Pascal

Multltech Electronics MIC-500 $1395 Z80A 8-blt CP/M BASIC, COBOL,
Pascal

Apple Computer Apple lie $1395 6502A 8-bit N/A BASiC

Heath Company HS-89-3 (kit) $1399 Z80 8-bit HOOS/CP/M BAsiC
optional

Commodore Business Commodore 64 $1417.95 6510 8-bit Proprietary BASIC
Machines
Heath Company HS-89-2 (kit) $1429 Z80 8-bit HOOS/CP/M BASIC

optional
Commodore Business Commodore 64 $1443.95 6500 series 8·bit Proprietary BASIC
Machines Executive
Hewlett-Packard HP75C $1445 Not announced N/A BASic

NEC Home Electronics PC·8800 $1448 Z80A-compatible 8-bit N/A BASIC

Sony SMC-70 $1475 Z80A 8-bit N/A BASIC, CB-80,
Pilot Plus

Franklin Computer Corp. Ace 1000 $1494 6502 8·bit Apple DOS 3.3 BASIC
compatible

Commodore Business CBM 8032 $1495 6502 8-bit N/A BASIC
Machines
TeleVideo Systems Teletote $1499 Z80A 8-bit CP/M Not announed

the Apple lie that made its appearance earlier this year. Still
using a 6502 microprocessor, the 8-bit Apple lie has had its user
memory upgraded to 64K. Further, it has also changed its
keyboard slightly , providing 63 keys and two programmable
keys.

As with other small-computer systems, this one uses BASIC
as its primary user programming language and it features either
low- or high-resolution grap hics capability, along with a stan­
dard 40-c harac ter by 24- line text mode . The 40-character lines
are fine for standard home applications, but it is limited for some
applicat ions such as word processing. If one wants to have
word-processing capability, then the Apple -offered 80-column
disp lay card must be used . For output, a user can interface with a
standard monitor or with a home television if he buys an RF
modulator. (But not for 80 columns.)

Heath
For those would-be computer user s who would like more than

just an outside look at a microcomputer, there 's the Heath line of
computer kits , the H89-series . These computers give you an
inside-out look at what makes a microcomputer tick as you put
them toget her piece-by-piece.

Since this series , the H89 -2. H89-3 , comes with a single,
built-in 5 lf4-inch minifloppy double-sided, double-density disk,
the user has fast mass storage and retrieval capabilities right
from the start .

CJ) Programmable in BASIC and Z80 based, this series features
~ an 84-key keyboard and a separate 12-key keypad. The sloped
o keyboard allows for quick data entry . Input/output is provided
g: by three serial ports . These allow the H-89-series to interface
frl with a variety of printers or modems.
ill It should be noted that this CP/M-compatible system is ali-in­
a one . It combines the CRT , system board, and keyboard into one
~ box and looks much like the traditional type of computer work-
a:: station with which many of us are familiar.
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TeleVideo
TeleVideo is another of the long-established firms in the

computer industry and it has an entry in the transportable com­
puter market, the Teletote . (Remember, the transportable mar­
ket was last year's portable market, but the new generation oflap
computers has changed this designation.)

The Teletote breaks no new ground in the computer industry,
having been based around proven technology . It is driven by an
8-bi t Z80A microprocessor and uses the industry-standard CPt
M operating system.

It features 64K of RAM and one 368K double-sided, double­
density 5 lf4-inch minifloppy disk drive for storage. This com­
bination gives the user a great deal of flexibility and increases
the system's capabilities. Its prime drawback is that the user
must use the same drive for both the application program disk
and a data disk , which can make it somewhat cumbersome,
especially if a file has to be copied. In this situation, the user
must keep switching disks, so it's a good idea to consider
investing in a second disk.

Data entry is facilitated with the 75-key typewriter-type key­
board and output is aided by 2 standard serial-ports. It is also
equipped with what seems to be becoming the standard-sized
monitor in the transportable field, a 9-inch monochrome unit,
capable of 80-characters by 24-lines in text mode and high­
resolution graphics of 640- by 240-dots.

Sony
Sony, long a leader in consumer electronics, also has a

small-computer offering in this price segment, the modular
SMC-70. This computer contains a keyboard and easily up­
grades into a powerful system . However, at this price level it is
very much a basic unit.

Driven by an 8-bit Z80A microprocessor, the SMC-70 con­
sists of a system box and keyboard. The keyboard includes 71
keys, a keypad, and nine special-function keys . It is a standard



Memory/Storage Keyboard I/O Display Comments
32K11 floppydisk dnve unit 71 keys, 5 multifunction 1 para llel , 1 se rial, 2 256 x 192 capability, 32 floppy disk drive

game controller, digi- x 16 text, composite video
tized touch pane l output avail.

48K 66keys, 14-key keypad 1 parallel 9-inch monochrome color monitor
CRT/280 x 192 graph-
ics/80 column capability

64K 59 keys, 10 special func- N/A NIA bas ic system, includes moth-
tion, 20-key keypad er board, cpu, 64K memory,

system housing and key-
._ __.....______ ._~2~.~.9~!L. --64K12 5 W' floppydisk N/A 2 se rial, 1 parallel N/A as ic system , terminal re-

drives quired
64K1cassette Interlace 63·key typewriter, 2 game controller low/high-res. color, 40 x basic sys tem

programmable 24 test mode, video output
48K11 5 vl floppydisk 84 keys, 12-key keypad 3 serial, 1 parallel white monochrome dls- kit
drive play/80 x 25 text mode
64K11170K 5 W' floppy 60 keys, 4 program- 1 serial 14-inch high-res. dedicated tlOPPY disk dnve
disk drive mabie color monitor
48K11 5 W' floppy disk 84 keys, 12-keykeypad 3 serial, 1 parallel green monochrome dis- kit
drive play/80 x 25 text mode
64K12 170K5 W' floppy standard 1 IEEE-488 serial, 1 6-inch high-res. color dis- 2nd drive, standard serial
disk drives standard seria l play port
24K1cassette recorder 61 keys, multifunctional interlace port for add-on 32 character one-line LCD cassette recorder

options
64K1casselte inte rface/disk 81 keys, 5 multifunction, 1 parallel, 1 serial 14-inch monochrome monochrome display
interface 10-key keypad CRT/80 x 25 text
64K1cassette interface 72 keys, keypad, 9 1 parallel basic system

special function
64K11 5 W' floppy disk 71 keys, 12-keykeypad game controller 40 x 24/280 x 192 graph- floppy disk dnve
drive ic capability
32K1cassette interface standard, numeric key- 1 seria l integral display bas ic system

keypad
64K11 368K DS/DD 5 \4" 75 keys, 16 special func- 2 se nal 9-inch CRT/640 x 240 bas ic system , transportable
floppy drive tion, 17-key keypad graphics/80 x 24 text

typewriter-style unit that should facilitate keyboarding data or fairly sophisticated system. With 29K of RAM , the sys tem is
. BASIC programming , the language that comes with the system . becom ing fairly flexibile. However , it beco mes even more

At this stage , the SMC-70 rel ies on a cas sette interface and flexibl e with the addition of a 170K 5 If4-inch miniflopp y disk for
cassette recorder for data storage. storage . Thi s provides the user with a large increase in spee d for

both data access and retrie val. A color CRT is also added and a
Commodore serial port gives this unit communica tions ability .

A multi-line computer manufacturer , Commodore Business The Commodore 64 upgrades twice . First , a color CRT and
Machines has entries in many price classes and this price cate- serial port are added . These two additions give the user the
gory is no exception . It is here that the BX256-BO make s its potential for color-graphics work and communications. Of
appearance, as does the B032. course , if a user wants to take adv antag e of the communication s

The BX256-BO is a dual -processor machine , capable of han - potent ial he must add a modem.
dling both 8-bit and 16-bit programming . It was unveiled about a The second expansion gives the user access to a 170K flopp y
year ago . disk , with its speed and storage flexibility advantages . With this

Driven by dual 6509 and 8088 processors , the BX256-BO is sys tem limited to one disk , thou gh , it is a bit cumbersome.
capable of sophisticated tasks . Its 256K of standard user mem- However , help is on the way when this system gains its second
ory assures that more than enough memory is available for disk in another price ca tegory .
almost anything a user may want to do . In fact, with some ofthe The Executive 64 , on the other hand , becomes powerfu l with
new generation of memory-hungry programs, 256K is needed. the addition of a seco nd drive .

It features a standard keyboard and is programmable in BAS-
Atar iIC. It has a 12-inch monochrome CRT to display the machine ' s

80-characters by 25-lines . The new Atari sys tems appearing in this price category are the
The second sys tem to debut in this category is the B032. This 1400XL and 1450XW . Altho ugh exact prices hadn 't bee n es-

long-time veteran of the computer wars is driven by an 8-bit tabl ished at press time , they are likely to be in the $1000 range.
6502 microprocessor and it comes with 32K of RAM as stan- The 1400XL is dri ven by an 8-bit 6502C microprocessor and it
dard . Mass storage at this price level is handled via cassette comes with 64K of RAM . It has an integ ral software cartridge
recorder. slot which allows it to use Atari ' s propri etary packaged soft-

Data entry is facilitated by a standard keyboard and separate ware .
numeric keypad. It is programmable in BASIC. With a standard Programmable in BASIC , it features a standard typewriter
monochrome display , this basic sys tem should easi ly meet most keyboard that has four spec ial-function keys , four programm -
beginning home need s for most users . The user should also be able keys and 12 preprogramm ed function keys. 0o
able to acce ss any information network by attaching a modem to Inpu t/output is provided by standard seria l port . However , a -i

the standard serial port . user doesn 't have to tie up this port by connecting it to a modem 0
OJ

While these are the new systems in this price category , there because it includ es a built -in modem , which is a plus . m
JJ

are also two other systems that have been upgraded , the VIC-20 Cap able of supporting up to 256 colors, the display is limit ed ~

co
and the Commodore 64 . The V1C-20 upgrades and becomes a to 40 -characters by 24-lines of text , which is somew hat limiting (Xl

(.0)
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for serious word-processing work .
The l450XLD is nearly identical to the 1400XL with one

major exception, it includes disk storage . The -XLD includes a
slim line 5Y4-inch minifloppy disk as standard and this gives the
user access to 254K of mass storage .

Another Atari system, the l 200XL , has its capabilities up­
graded in this segment with the addition of a disk drive .

NEC
Not only does the NEC PC-6000 ugrade in this price cate­

gory , but the manufacturer also has another model that makes its
debut here, the PC-8800 , a more powerful version of last year ' s
PC-800l-series .

What makes the new system different? At one point in its
expansion , the PC-8800 gains an 8086 co-processor, giving this
unit 8-bit and 16-bit capability .

But, we're getting ahead of ourselves because at this level, the
PC-8800 is roughly equivalent to last year 's PC-800l . It is
driven by a Z80A-compatible 8-bit microproce ssor and it in­
cludes 64K of user memory. However, at this level the user is
limited to cassette storage that is far slower than disk storage and
far less versatile . In its favor , though , is the fact that this model
includes a disk interface , which gives the user the option of
equipping this system with a disk drive , if he so desires.

The 81-key typewriter-like keyboard has five multifunction
keys and a separat e lO-key keypad . Input/output is aided by
standard serial and parallel ports that enable you to tie a printer
or modem to the unit , further increasing the unit ' s versatility.

This computer features ROB color or composite-video out­
put. It is capable of 640- by 400 -dot resolut ion in the graphic s
mode or 80 characters by 25 lines in the text mode.

The PC-8800 also upgrades once in this price category with
the addition of a monochrome display that provide s far better
resolution than using a home television set.

The PC-6000 gains a minifloppy drive in this price range .

Sord
Sord, one of the newer names in the microcomputer business ,

has a new offerin g in this price category , the M23 . Driven by a
Z80A 8-bit microprocessor, the M23 comes with l28K of RAM ,
which is about twice the user memory offered on other systems
in this price category .

Programmable in BASIC , Pascal , or Fortran , this unit has a
59-key typewriter-like keyboard with a 20-key numeric keypad
and nine special -function keys.

Multitech
Although a relative newcomer to the microcomputer market­

place , Multitech not only has lower-priced offerin gs, but is also
offering a full-blown small-computer system, the M1C-500 .

Driven by a Z80A 8-bit microprocessor , the M1C-500 is a
full-featured system. It includes not only dual serial ports, but
also a parallel printer port .

Its standard 64K RAM will perform many tasks the system is
called upon to perform, including sophisticated applications
routines . It is equipped with two disk drives and runs under the
industry-standard CP/M operating system.

It must be noted , should the user opt for the M1C-500 system,
that it is a micromainframe and a term inal will have to be added
to handle input and output.

Radio Shack
Radio Shack has four systems that become more fully con­

figured in this price category . For instance , the full complement
of memory is added to the lap Model 100 to bring the total
memory to 32K .

The Model III is upgraded three times in this price category .
The second and third expansions of the Model III make it a far
more powerful system. In the first expansion, a cassette recorder
is added . In the second, the memory is increased to 32K, which
means the system can perform far more serious microcomputing
tasks . A serial port is also added that gives this small-computer

system the potential of tying into a modem and linking to other
systems via the phone line . The third expan sion brings this
system up to its full memory complement of 48K .

The Color Computer become s a more sophisticated system
here with the addition of one l56K 5Y4-inch drive .

The PC-2 can now act as a terminal in the field with the
addition of a communications interface.

Hewlett-Packard
Hewlett-Packard's handheld computer also become s more

powerful in this price segment. The lone upgrade to the H75C is
the inclusion of a cassette recorder for data storage and retrieval.

Panasonic
The HHC series also upgrade s in this pricing segment. For

instance, the HI400 has its memory expanded to 22K. This
means that you can enter longer docume nts or handle more
complex tasks with this handheld . At the same time , the H 1800
undergoes two memory upgrades .

Texas Instruments
Contrary to what one might have thought about the capabilit­

ies of the TI -99/4A system, it is much more than a simple,
low-cost home computer.

In the first expansion, a serial port is added to this home
computer. The second expansion adds a paralle l port .

Formula International
The Pinecom kit become s even more versatile in this price

category with the addition of an 80-column card and two types of
monitors . The 80-column card gives the user the ability to
handle serious word-processing chores because the machine
now has the ability of displaying a full page 's worth of text.

The user is also given the option of choosing the type of
monitor which best suits his needs. If he is interested in data and
word-processing then a monochrome display is the best choice .
However, ifhe is interested in graphic s and color game-playing
capability , then he should opt for the color CRT.

Netronics
The Explorer/88-PC from Netronic s become s nearly a full­

blown system with the addition of a keyboard, color monitor
board , ROM-based BASIC and system-monitor program, and a
color CRT .

Although this system is still limited to cassette storage, a user
can take advantage of cassette-based programs for applications .
It should be kept in mind , though, that a cassette system is
nowhere near as fast as a floppy-disk drive system for storage .

Spectravideo
Both the SV-3l8 and SV-328 upgrade in this category , too.

The SV-318 become s a far more powerful system with the
addition of parallel and serial ports for input/outp ut and with the
addit ion of more user memory for handling programs with
greater sophistication. An expansion interface is also added for
future system upgrading.

The SV-328 also become s more powerful as it gains parallel
and serial interface ports. An 80-column card has also been
added so that this system can handle either word-processing or
sophisticated data processing chores. An expansion interface
has also been added to facilitate system upgrading .

Toshiba
The T100 upgrades with the addition of a monochrom e dis­

play, giving the user the chance to handle sophisticated word­
processing or data-processing applications.

Casio
The Casio FX-9000P becomes more versatile with the addi­

tion of 4K of RAM . This means it can now handle more
sophsticated routines, although this amount of memory is some­
what limited for high-le vel tasks . R-E
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COMPUTER MANUFACTURERS

The follow ing is a list of the manufacturers whose systems
were covered in this special section. Those readers who
wish to get more information about a system should contact
the manufacturer directly .

Access Matrix Corp. Digital Equipment Corp. IMS International Seequa Computer Corp.
2159 Bering Drive 2 Mount Royal Ave. 2800 Lockheed Way 209 West SI.
San Jose, CA 95131 Box 1008 Carson City, NV 89701 Annapolis, MD 21401

Maynard, MA 01752
Albert Computers Intertec Data Systems Sharp Electroni cs
3170 Los Feliz Drive Docutel/Olivetti Corp. 2300 Broad River Rd. 10 Sharp Plaza
Unit C 155 White Plains Rd. Columbia, SC 29210 Paramus, NJ 07652
Thousand Oaks, CA 91362 Tarrytown, NY 10591

Ithaca Intersystems
SonyAlspa Computer Durango Systens 200 E. Buffalo, Box 91

300 Harvey West Blvd 3003 North First SI. Ithaca, NY 14851 Sony Drive

Santa Cruz, CA 95060 San Jose, CA 95134 Park Ridge, NJ 07656

Kaypro Division
Altos Computer Systems, Dynalogic Info-Tech Corp. PO Box N Sord Computer
2641 Orchard Park Way 8 Colonnade Road Del Mar, CA 92014 200 Park Ave
San Jose, CA 95134 Ottawa, CANADA, K2E 7M6 New York, NY 10166

LNW Research Corp.
App le Computer Eagle Computer, Inc. 2620 Walnut Spectravideo
20525 Mariani Drive 983 University Ave. Tustin, CA 92680 39 W. 37th St.
Cupertino, CA 95014 Los Gatos, qA 95030 New York, NY 10018

Mattei Electronics
Atari Products Epson America 5150 Rosecrans Ave Sumicom Inc.
Box 50047 3415 Kashiwa St. Hawthorne, CA 90250 17862 East 17 St.
San Jose, CA 95150 Torrance, CA 90505 Tustin, CA 92680

Morrow Designs
Athena Computer Formula International 600 McCormick St. TeleVldeo Systems
31952 Camino Capistrano 12603 Crenshaw Blvd. San Leandro, CA 94577 1170 Morse Ave
San Juan Capistrano . CA Hawthorne, CA 90250 Sunnyvale, CA 94086
92675 Multitech Electronics

Frankli n Computer Corp . 195 West EI Camino Real
Texas InstrumentsBasis, Inc. 2138 Route 38 Sunnyvale, CA 94086

5435 Scotts Valley Drive Cherry Hill, NJ 08002 Box 53

Scotts Valley, CA 95066 NEC Home Electronics Lubbock, TX 79408

Fuji tsu Microelectronics 1401 Estes Ave.
Canon USA 3320 Scott Blvd. Elk Grove Village, IL 60007 Timex Computer
One Canon Plaza Santa Clara, CA 95051 Box 1700
Lake Success, NY 11042 NEC Information Syst. Waterbury, CT 06721

Gavila n Computer Corp. 5 Militia Drive
Casio, Inc. 240 Hacienda Ave. Lexington, MA 02173 Toshiba Ameri ca
15 Gardner Rd. Campbell, CA 95008 2441 Michelle Dr.
Fairfield, NJ 07006

Netronlcs Research
Tustin, CA 92680

Gifford Systems
Coleco Industries 1922 Republic Ave. 333 Litchfield Rd. Unltronlcs
945 Asylum Ave. San Leandro, CA 94577 New Milford, CT 06776 401 Grand Ave.
Hartford, CT 06105 Suite 350

Heath Company
North Star Computers Oakland, CA 94610

Columbia Data Products Benton Harbor. MI 49022
8990 Route 108 14440 Catalina SI. Vector Graphic, Inc.
Columbia, MD 21045 San Leandro, CA 94577 500 North Ventu Park Rd.Hewlett-Packard Thousand Oaks, CA 91320-
Commodo re Business Mach. 1000 NE Circle Blvd.

Osborne Computer Corp. 2798
1200 Wilson Drive Corvallis, OR 97330

26538 Danti Court
West Chester, PA 19380 Hayward, CA 94545 Video Technology

Hitachi Sales Corp . 2633 Greenleaf Ave.
Compaq Computer Corp. Elk Grove, IL 60007
20333 FM 149 West Artesia Panasonic Co.

Houston, TX 77070 Compton, CA 90220 One Panasonic Way
Secaucus, NJ 07094 Wang Laboratories

CompuPro Honeywell, Inc. Radio Shack One Industrial Ave.
Box 2355 200 Smith St. One Tandy Center

Lowell, MA 01851
C/) Oakland Airport, CA 94614 Waltham, MA 02154o Fort Worth, TX 76102
Z Computer Devices, Inc. Xerox Corp.0a: 25 North Ave. IBC Sage Computer Tech . 1341 West Mockingbird Lane
I-o Burlington, MA 01803 21592 Marilla SI. 35 North Edison Way, Suite 4 Dallas, TX 75247
w Chatsworth, CA 91311 Reno, NV 89502~

w Cromemco, Inc.
0 280 Bernado Ave. IBM Sanyo Zenith Data Systemsa
<t: Box 7400 Box 1328 51 Joseph St. 1000 North Milwaukee Ave
a: Mountain View, CA 94039 Boca Raton, FL 33432 Moonachie, NJ 07074 Glenview, IL 60025
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Disk drives arealmost standard

equipment as we move into this

range, Andmost machines here

have at least 64K RAM,

81500to82000 MARC STERN

IF THERE HAS BEEN ONE TRUTH ABOUT THE MICROCOMPUTER

industry during the last couple of years, it is this: every day it
gets more crowded, In this year's hardware guide alone, there
are more than 500 entries as various machines go through their
paces and upgrade.

Some estimates have put the number of small-computer sys­
tems available at more than 250, while others have put the
number at more than 400, But, whatever the number, there's
little doubt that it's confusing to the average buye r and our
supp lement is an attempt to ease that confusion.

As you look over the charts we offer, note how each system
upgrades as the price climbs. And, if you pay careful attention,
you should have a good idea of how much computing power you
can buy and still be within your budget.

Don't let the absolute numbers confuse you because , in the
final analysis, only you can judge which computer system is
right for you, If we have helped you in that search, then we have
succeeded in the purpose of this sect ion.

In this price category nine new names join the list of man­
ufacturers offering systems. But, these aren't all the new entries
you will find. Other manufac turers that have already been men­
tioned also have new offerings to look at. Finally, existing
systems con tinue to grow more and more powerful.

One of the more interesting things to note, as you examine the
charts, is that in this category more and more systems are
starting to come through with either one or two minifloppy disk
drives for storage. Of course, including a drive does raise the
system's price, but it also makes it much more flexible and
provides speedier data retrieva l and storage,

So, without further ado, let ' s look at the new additions to the
price parade and see what each system has to offer.

Morrow Design
George Morrow is a longtime veteran of the microcomputer

industry and you would expect his company to have an entry in
the microcomputer field. Indeed he does. In fact, he has two-

the Micro Decision MDI and MD2. Both have their starting
prices in this category ,

The Micro Decision is a Z80-based, 8-bi t system that runs
under the CP/M operating system, Its 64K of user memory
provides more than enough memory space for many sophisti­
cated routines. This operating system is a natural for the average
user because it allows access to a wide variety of already­
packaged, proven programs.

Programmable in BASIC, the MD1 includes one 200K single­
sided, double-density disk drive as standard. The typewriter­
like keyboard allows quick data or word-processing entry and
enhances this machine.

Input/output is provided through two serial ports that Morrow
includes with this system. This gives the user the option of
attaching both a dedicated printer and a modem. The modem,
incidentally, gives the user access to the world of database
networks, bulletin boards, or other computer systems and gives
him the ability to upload or download files.

The MD 1 includes basic applications software in its base price
and gives the user a monochrome disp lay for output.

The MD2 is an upgraded MD 1. It adds a second sing le-sided,
double-density disk drive. This is perhaps the most important
improvement that can be made to any system, because adding a
second drive so greatly improves the flexibility and productivity
of any system. Using one disk limits the user to loading not only
the program disk in the single drive, but also removing the
program disk and loading the data. It involves an incredible
amount of disk-swapping that having a second drive eliminates.
Further, only having only one disk drive makes copying a
program or data file cumbersome.

Kaypro
Although Kaypro (Non-Linear Systems) has been in the

transportable computer business only a lillie more than a year. it
has already made quite a market for itself. This firm has a long
history of producing fine electronics test equipment and so its
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TABLE 1-$2000-$2500

Manufacturer Model Price CPU Word Length Operating System Languages

NEC Home Electronics PC-6000 $1500 Z80A-compatible 8-bit Proprietary BASIC

Panasonlc Co. H1400 $1537 boU~ 8-bit SNAP BASIC

•
Radio Shack TRS·80 Color $1547 6809E 8-bit Proprietary BASIC

Computer

Commodore Business VIC-20 $1551.80 6502 8-bit Proprietary BASIC
IMachines
Spectravideo SV-318 $1554 Z80A 8-bit CP/M BASIC

Toshiba America T100 $1590 Z80A 8-bit N/A BASIC

Morrow Design Micro Decision $1590 Z80A 8-bit CP/M BASIC
(MD1)

Kaypro Corporation Kaypro II $1595 Z80 8-bit CPIM BASiC, Pascal, Fortran ,
Assembly, COBOL

Franklin Computer Corp. Ace Professional $1595 6502 8-bit Apple DOS 3.3 BASIC
compatible

Albert Computers Albert $1595 Not announced Not announced Apple bos 3.3 Not announced
compatible

Eagle Computer Inc. Eagle IIE-1 $1595 Z80A 8-bit CP/M BASIC

Panasonic Co. H1800 $1637 6502 8-bit SNAP BASIC

Casio, Inc. FX-9000P $1637 Z80A-compat ible 8-bit Not announced BASIC

Hewlett-Packard HP75C $1640 Not announced N/A BASIC

Radio Shack TRS-80 Model 4 $1699 Z80A 8-bit TRSDOS , BASIC
LOOS, CP/M

Atari Products 1200XL $1718 6502 8-bit Atari DOS III BASIC

NEC Home Electronics PC-6000 $1749 Z80A-compatible 8-bit Proprietary BASIC

Apple Computer Apple lie $1769 6502A 8-bit N/A BASIC

Netronics Research Explorer/85 $1784.75 8085 8-bit CP/M machine/BASIC

Texas Instruments TI-99/4A $1785 TMS9900 16-bit Proprietary BASIC

Cromemco Inc. C-10 $1785 Z80A 8-bit CP/M BASIC, RATFOR, COBOU
Fortran, LISP, assembler

Panasonic Co. H1400 $1791 6502 8-bit SNAP BASIC

Franklin Computer Corp. Ace 1000 $1794 6502 8-bit Apple DOS 3.3 BASIC
compat ible

Sumicom Inc. System 330 $1795 8088 16-bit N/A Fortran, COBOL , Pas-
Ical, BASIC

Hewlett-Packard HP86A $1795 Not announced N/A BASIC, Pascal, Fortran

(J)
o Osborne Computer Corp. Osborne I $1795 Z80A 8-bit CP/M BASIC
Z
0a:
I- Commodore Business Commodore 64 $1816.95 6510 8-bit Proprietary BASICow Machines
....J Radio Shack TRS-80 Model III $1849 Z80A 8-blt TRSDOS BASIC, COBOL, Fortran,w
0 Assembler
is Sony SMC-70 $1850 Z80A 8-bit N/A BASIC, CB-80, Pilot Plus«a:
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Memory/Storage Keyboard I/O Display Comments

32K11 floppy disk drive unit 71 keys, 5 multifunction 1 parallel , 1 serial, 2 monochrome CRT added , monochrome (green) CRT
game controller, digi- 32 x 16
tized touch panel

22K 65 calculator keys in input/output adapte r/ex- H ine x 26-character Iiq-· color televIsion adapter
typewr iter arrangement, pansion bus uid crystal display /color TV
redefinable adapter

32K12 156K 5 Y4" floppy 53 keys 1 serial 32 x 16 color text second dnve aooeo
drives mode/256 x 192 graphics

capability
29K12170K 5 %" floppy 66 keys, 4 user- 1 serial 14-inch high-res. dedicated 2nd drive added
disk drives programmable color monitor
64K11 256K 5 Y4" floppy 71 keys, 10 program - 1 serial, 1 parallel 256 x 192 resolut ion, 16 1 256K drive
disk drive mable, built-in joystick colors , television used as

display
64K1cassette, 16K RAM 89 keys, 8 special func- 1 serial , 1 parallel 8-line by 40-char. liquid liqUid crysta l display, 16K
pack non crystal display RAM cartridge
64K11160K 5 %" floppy standa rd 1 serial, 1 parallel monochrome CRT basic system
drive
64K12190K SS/DD 5 Y4" 72 keys, 14-key keypad , 1 serial, 1 parallel 9-inch monochrome moni- portab le system
drives 20 programmable tor/80 x 25 text
64K11 5 %" floppy disk 72 keys, 12-key keypad game controller 80 x 24/280 x 192 graph- system includes one drive
drive ic capab ility monochrome monitor, 80-col-

umn card, and bundled
software

64K12 5 Y4" floppy drives 59 keys, 5 special func - 1 serial, 1 parallel , RGB outputs, 256 basic system
tion RS-422/423 capability colors, 40 or 80-

column text mode
64K11 390K 5 %" floppy 75 keys 2 serial, 2 paralle l optional basic system
drive
24K 65 calculator keys in input/output adapter/ex- Hne x 26-character Iiq- CQlor teleVISion adapter

typewr iter arrangement, pansion bus uid crystal disfJlay/color TV
redefinable adapter

24K1cassette interface 67 keys, 16-key keypad 5.5-inch monochrome, 32 10K HAM aoceo
x 16 text, 256 x 128
graphiCS

24K1cassette recorder 61 keys , multifunction interface port for add-on memory Increaseo [0 24K

optiQns
54K11184K 5 %" floppy 70 keys, 3 program- 1 paralle l 12-inch monochrome/an x oaSK onve aooea

drive mabie keys, 12-key 24 text (54 x 16 double-
keypad sized)

64K standard typewriter/16 1 printer, 2 control ler, ex- built-in video output sup- 2no iiQppy disk drive added
special function pansion connector ports 256 colors, 40 x 24

text
32K11 floppy disk drive unit 71 keys , 5 multitunct lon 1 parallel , 1 serial, 2 compos ite color CRT add- color CH I

game controller, digi- ed, 32 x 16, up to 256 x
tized touch parie l 192 graphics

64K1cassette interface 63-key typewriter, 2 game controller 12-inch monoch rome CAI and 80-cQlumn card
programmable CRT/80-column card/80 x

24 text mode
64K11 8" floppy disk drive 56 keys N/A 12-inch monochrome CRT OISI< onvs, controller, operat-

ing system
48K11 floppy disk drive standard 1 serial , 1 parallel HEX- 16 colors disk Onve, plus contro ller

BUS expansion unit, pe-
ripheral interface

54K11 390K 5 %" floppy 57 keys 1 serial, 1 parallel 12-inch monochrome/BO x moau lar system wnn one

disk drive 25 text/hiqh-resotution drive
graph ics

22K 65 calculator keys in input/output adapter/ex- 1-line x 26-character Iiq- senal port
typewriter arrangement, pansion bus/1 serial uid crystal display /color TV
redefina ble adapter

64K11 5 %" floppy disk 72 keys, 12-key keypad game controller 40 x 24/280 x 192 graph- Integral OISI< nousmq ana OISI<
ic capab ility

128K 95 keys, 8 spec ial tunc - 1 parallel baSIC system
tion, 10-key keypad

64K 59 keys, 20-key keypad, 1 paralle l basic system
14 special function

54K12 102K 5 Y4" floppy 57 keys, 12-key keypad 1 serial, 1 IEEE-488, 5 'h" monochrome CRT/52 transportable
drives modem, external video x 24 text mode

connector
64K12 170K 5 Y4" floppy 60 keys, 4 program- 1 serial 14-inch high-res. dedicated lnd dnve aodea 0o
disk drives mabie color monitor ~

48K11 184K 5 W' floppy 64 keys, 12-key keypad 1 parallel 12-inch monochrome/64 184K dnve adoed 0
[Xl

drive (32) x 16 text mode m
:D

64K1cassette 72 keys, keypad , 9 1 parallel , 1 serial home television baSIC system ~

spec ial function <0

~
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TABLE 1-$2000-$2500 (continued)

Manufacturer Model Price CPU Word Length Operating System Languages
Atari Products 600Xl $1869 6502C 8·bit Atari DOS III BASIC

Spectravideo SV-328 $1874 Z80A 8-bit CP/M BASIC

I
Panasonic Co. H1800 $1 891 6502 8-bit SNAP BASiC

BASiCToshiba Amer ica TiOO $1895 Z80A 8-bit N/A

TeleVideo Systems Teletote $1899 Z80A 8·bit CP/M Not announced

Netronics Research Explorer/88-PC $1899.95 8088 16-bit MS-DOS machine/BASIC

Heath Company HS-89·3 (kit) $1 924 Z80 8-bit HDOS/CP/M BASIC
optional

Apple Computer Apple lie $1934 6502A 8-bit N/A BASIC

Hewlett-Packard HP75C $1 935 Not announced N/A BASIC

Radio Shack TRS-80 Model III $1948 Z80A 8-bit TRSDOS BASIC, COBOL, Fortran,

Spectravideo SV-318 $1 953 Z80A 8·bit CP/M BASIC

Heath Company HS-89-2 (kit) $1954 Z80 8-bit HDOS/CP/M BASIC
optional

Docutel /Ollvetti Corp. M20 $1 988 Z8001 16-bit NfA BASIC

Morrow Design Mic ro Dec ision $1 990 Z80A 8-bit CP/M BASIC
(MD2)

Commodore Business SuperPET $1995 650216809 8-bit N/A BASIC, APl, COBOL, For-
Machines tran, Pascal
Osborne Computer Corp. Osborne I $1995 Z80A 8-bit CP/M BASIC

Seequa Computer Corp. Chameleon $1 995 Z80N8088 8116·bit MS·DOS, CP/ BASIC, Fortran, Pascal,
M, CPfM-86 COBOL, FORTH, LISP, as-

semb.. C, PU1
Franklin Computer Corp. Ace 1200 $1 995 6502lZ80 8-bit Apple-compati· BASIC

ble/CP/M
Toshiba America T100 $1 995 Z80A 8-bit CPfM BASIC

LNW Research Corp. lNW80 Model 2 $1995 Z80A 8-bit NfA BASIC

Kaypro Division Kaypro IV $1995 Z80 8·bit CPfM BASIC, Pascal, Fortran, As·
semb., COBOL

Eagle Computer Inc. Eagle IIE-2 $1995 Z80A 8-bit CP/M BASIC

Sanyo MBC 1000 $1995 Z80A 8-bit CP/M BASIC

Eagle Computer Inc. Eagle PC-E $1 995 8088 16·bit CP/M-86
NEC Home Electronics PC-8800 $1 998 Z80A-compati- 8f16-bit NfA BASIC

blef8086
Radio Shack TRS-80 Model 4 $1999 Z80A 8~bit TRSDOS, BASIC

LOOS. CPfM

move into the microcomputer fie ld is somewhat logical. Th is system takes advantage of a disk operati ng system fro m
Its offering in thi s fie ld, the Kaypro /I , easily shows it s the start as it includes two sing le-sided. double-density 190K

herit age. Packaged in a sturdy, all -metal box , the Kaypro /I 5V4- inch minifloppy disk dr ives.
looks as if it would be more at home on a test bench than in a Th e Kaypro /I features a standard, sloped typewriter-l ik e

en com puter showroom. The box is heavy- gauge metal and the keyboard with 72 keys. and a l4-key numeric pad pl us pro-
0 components look like they mean business. grammable keys. The keys make a telltale beeping sound asyouZ
0 Like the all -i n-one transportable Osborne I, the Kaypro /I is a input data.a:: fully configured system. It includes a Z80 8-bi t microprocessor Input/output is handled by a standard seria l and a standardI-
0 and a series of appl ications programs to comp lete thi s system. parallel port . Di splay output is handled by a 9-inch monochrom ew
...J These appl ications include a spreadsheet , word -pro cessing. and CRT . This is rapidly becom ing the standard size in the transport-w
6 business BASIC programming language, plu s the CP/M operat- able fi eld .
0 ing system. I ts 64K of user memory lets the user take advantage There 's also another Kaypro model in thi s field , the Kaypro«a:: of those sophist icated packages. IV, whose price puts it j ust at the top limit of this category . Th e
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Memory/Storage Keyboard I/O Display Comments
16K12 floppy disk drives 62 keys, help key, 4 1 serial, 2 controller, ex- built-in video output sup- 2nd floppy disk drive

special function pansion connector/ ports 256 colors. 40 x 24
interface module text

144K11 256K 5 Y4" floppy 87 keys, 10 program- 1 serial, 1 parallel 80 x 24 text mode ca- 64K, disk drive
drive mable, numeric pability/16 colors

keypad
24K 65 calculator keys in input/output adapter/ex- 1-line x 26-character liq- serial port

typewriter arrangement , pansion bus/1 serial uid crystal display/color TV
redefinable adapter

64K1cassette, 32K RAM 89 keys, 8 special func!. 1 serial, 1 parallel 8-line by 40-char. liquid liquid crystal display, 32K
cartridges crystal display RAM cartridge
64K12 368K DS/DD 5 Y4" 75 keys, 16 special tunc- 2 serial 9-inch CRT/640 x 240 2nd dnve
floppy drives tion, 17-key keypad graphics/80 x 24 text
64K11 5 Y4" floppy disk 83 keys, 10 function, nu- 1 serial 12-inch monochrome CRT kit form of Explorer/88-PC
drive meric keypad with drive and boards
48K12 5 Y4" floppy disk 84 keys, 12-key keypad 3 serial. 1 parallel white monochrome dis- 2nd drive
drives play/80 x 25 text mode
64K1cassetteinterface 63-key typewriter, 2 1 parallel. game control- 12-inch monochrome parallel port added

programmable ler CRT/80-column card/80 x
24 text mode

24K1cassette recorder 61 keys. multifunction general purpose I/O port 32 character one-line LCD general purpose I/O port
added

48K11184K 5 Y4" floppy 64 keys, 12-key keypad 1 ~arallel, 1 serial 12-inch monochrome/64 serial port
drive (32) x 16 text mode
64K12 256K 5 Y4" floppy 71 keys, 10 program- 1 serial, 1 parallel 256 x 192 resolution, 16 2nd onve
disk drives mable, built-in joystick colors, television used as

48K12 5 Y4" floppy disk 84 keys, 12-key keypad
display

3 serial, 1 parallel green monochrome dis- 2nd drive
drives play/80 x 25 text mode
128K1cassette interface 72 keys, 16-key keypad 1 serial. 1 parallel 12-inch high-res. mono- basic system

chrorne.ao x 25 text mode
64K12 200K 5%" floppy standard 1 serial monochrome CRT second SS/DD drive added
drives
96K1cassette interface standard. numeric 1 serial 12-inch monochrome baSIC system

keypad CRT/80 x 25 text mode
64KJ2204K 5 Y4" floppy 57 keys. 12-key keypad 1 serial, 1 IEEE-488, 5 112" monochrome CRT/52 disks now DS/DD
drives modem, external video x 24 text mode

connector
128K12 160K SS/DD 5 W' 83 keys. 10 function. 17- 1 serial, 1 parallel 9-inch monochrome/80 x basic system
floppy drives key keypad 24 text/640 x 200 graph-

ics
128K11 5 Y4" floppy disk 72 keys, 12-key keypad 1 serial, 1 parallel, game 80 (40) x 24/280 x 192 basic system
drive controller graphic capability
64K12 280K DS/DD 5 W' 89 keys, 8 special func- 1 parallel . 1 serial 8 lines x 40 characters, 2 dnves added
drives tion LCD
96K1cassette interface 73 keys, 11-key keypad 1 parallel , 1 serial 480 x 192 color ca- basic system

pability/62 x 16 text mode
64K12 5 Y4" DS/DD drives 72 keys. 14-key keypad, 1 serial, 1 parallel 9-inch monochrome rnonl- OSIDO drives

20 programmable tor, 80 x 25 character
64K12 390K 5 Y4" floppy 75 keys ? serial, 2 parallel 12-inch monochrome/80 x 2nd dnve added
drives 25 text mode
64K1l 328K DS/DD 5 W' 55 keys, 5 program- 1 parallel , 1 serial 12-inch monochrome/ 80 basic system
floppy drive mable, 10-key keypad x 25 text mode

64K1l 320K 5%" drive 105 keys 2 serial, 1 paralle l optional basic system
128K1cassette interface/ 81 keys, 5 mUltifunction, 1 parallel, 1 serial 14-inch monochrome 80B6 co-processor, 64K,
disk interface 10-key keypad CRT/80 x 25 text high-res CRT

64K12 184K 5 Y4" floppy 70 keys, 3 program- 1 parallel 12-inch monochrome 2nd drive added
disk drives mable, keypad

Kaypro IV is essent ially the same mach ine as the 1/, but with the time, the software cost as much as the system itself. But.
much greater memory. The amo unt of storage on the IV is O sborne did i t and established a new segment of th e
upgraded to 800K by chang ing to two doub le-sided , double- microcomputer market.
densit y 5Y4-inch min ifloppy dri ves. It, too , comes wi th all the What does thi s package include? For starters. there' s 64K of
basic software one cou ld need for serious comp uti ng as soon as user memory, enough to use the sophisticated software packages
the box is opened . incl uded w ith thi s system efficiently. Further, the system in-

Osborne
c1udes two 102K single-sided 5 Y4-inch floppy di sk dr ives and a

0full keyboard with 57 keys and a separate numeric key pad . o
The Osborne I is the mac hine that launched the transportabl e/ Perhaps its pri me drawback is the size of i ts screen. At 5.5 -i

0
portable computer mark et. When it was introduced in 198 1, i t inches, it is one of the smallest video di splays on the market. OJ

m
was a darin g gamble . H ow , people asked, could the company A lth ough i t is a high-resolu tion affair. the di spl ay is limited to 52 :D

include software, dual disk dr ives, and a mo nitor in a portable characters by 24 l ines; and, the size of the display makes the ......
(0

package and still rem ain in business? After all, it was reasoned at letters somewhat hard to see at times. However. a user should ce
(.0)
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soo n become acclimated to this display and it should be easy to
use .

It runs under the industry-standard CP/M operating system.
so a user ca n have access to the wide range of packaged software
avai lable. Interest ingly. this unit includes one serial port. that
can be used with ei ther a printer or modem . and an IEEE-4R8
port . Thi s port. serial in nature , is extensive ly used in the
scientific co mputing enviro nment and allows the Osborne to
interface with a wide variety of peripheral s .

You don't have to tie up the seria l port with a modem . though,
because a modem is included with the Osborne I . so the ser ial
port can be used with a printer. The Osborne sys tem upgrades
once in this category as the disks are upgraded so they can
acco modate a total of 400 K of storage.

Eagle
A newcomer to the microcomputer field, Eagle Computers

has three entries in this price category. the Eagle /IE-I . Eagle
/l E-2 and the Eagle PC-E .

The Eagle /lE-1 is another of the many Z80A-based systems
on the microcomputer market. Thi s is important to the user
lookin g for a wide base of ex isting applications software be­
cause the 8-bit Z80A, and the CP/M operating system that works
with it , have a wide variety of software avai lable. Th is softwa re
will fill ju st about any need a user might have .

Thi s system can take adva ntage of CPIM from the start
because it includ es one 390K doubl e-sided, doubl e-den ity disk
as standard. And , any time a system includes a disk. it needs a
disk operating sys tem to work correctly. The system also has
more than enough user memory-64K-to take advantage of
the sophisticated programs available on the market.

Input/output is aided by includ ing two standard serial ports
and two standard para llel port s . Thi s mean s this machine can
interface with a wide variet y of peripherals.

The standard l2-inch monochrome displ ay handl es the
industry- stand ard 80-by 25-line display , thu s fulfilling the needs
of users who have a great deal ofserious data or word-process ing
work to attend to .

The Eagle I1E-2 is esse ntially an upgraded I1E-1 system. In
this version, a second dr ive is added .

The Eagle PC-E represents another trend in the microcompu­
ter field , the trend toward IBM Personal Computer workalikes
and lookalikes. Under this trend , competing computer man­
ufacturers are trying to build sys tems that operate as closely to
the IBM as possible. The reason the manufacturers are takin g
this tack is becau se of the popularity of the IBM system and
becau se of the wide software base that is rapidl y buildin g for that
system.

Like the IBM , the Eagle PC-E is dri ven by a 16-bit 8088
microprocessor. It features 64K of user memory. about the
minimum needed in this type of system for efficient perfor-
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is<: MORROW DESIGNS MICRO DECISION MDt Is a CP/M machine that In-
a: eludes bundled software.

mancc . (Where S-bit sys tems get along with M K easily. 1£l -bit
systems like a minimum of M K. with 12RK preferred. to pro­
mote efficient operation. This is beca use the programming is
more complex .)

Running under CP/M-8£l{the lo-bir version of C P/Ml. MS­
DOS- the system used by the IBM-PC- is available as an
option. The Eagle sys tem is ab le to use a disk operating sys tem
because it co mes with one 390 K double-sided , doubl e-density
5 I/.-i nch minifloppy disk drive for storage. Output is provdcd by
two standard seria l ports and one para llel port. The user has the
option of choosing a video-display device .

DocutellOlivetti
Long a name in the office-equi pment field, Ol ivetti in­

tr~duced its M207 microcomputer system more than a year ago.
It IS one of the few sys tems marketed that uses the l6 -bit Z800 I
microproces. or, something the potent ial buyer of this system
should recogn ize.

Currently there is little likelihood a wide software base will
develop rap idly , unless other manu facturers take adv antage of
this microprocessor. Thi s means the user will be limited to those
packa ges offered by the manufacturer and to the support the
manufacturer offers .

The buyer who opts for this system will find that it offers
plenty of potenti al power. Standard user memo ry is 128K, or
about twice the amount offered by most small co mputer sys­
tems , and this means the system can handl e sophisticated tasks.

What limits this system in this price category is the fact that
storage is via cassette. Cassettes, while they can offer nearl y
500K of storag e, are much slower than disk-based storage
systems and, unless the system can act randoml y by readin g the
tape back and forth, it is limited to slower serial-one file after
another-operation.

The typewriter-style 72-key keyboard and 16-key pad allow
quick data or numeric entry and input/output is aided with
standard serial and parallel ports . The 12-inch monochrome
displa y is a high-resolut ion unit , with an 80-character by 25-line
text display and respectable graphics .

Seequa
A newcomer to the transportable microcomputer market,

Seequa' s Chameleon is an IBM PC-compatible unit , with a
difference; it uses two CPU's, an 8-bit Z80A and a 16-bit 8088.
Thi s feature alon e offers the user the best of two worlds , CPIM
and MS-DOS . CP/M is the standard operating system of the
8-bit microcomputer world , while MS-DOS is rapid ly becoming
the standard operating system of the 16-bit world . Thi s system
can also run the alternative 16-bit system, CP/M -86.

Becau se the Chameleon gives the user access to either pro­
cessor , he has the option of runnin g any of the many programs
that ex ist in both microcomputer segments. Its 128K of user
memory also gives the user enou gh memory space to take
adva ntage of those programs. With its 9-inch monochrome
display, 80-charac ter by 24-line text mode or a 640- by 200-dot
graphics mode , the Chameleon deli vers a high-resolution video
output.

Input is aided by an 83-key keyboard and a 17-key keypad .
Like the IBM PC , the microcomputer has 10 function keys.
Unlike the PC, the Chameleon has standard serial and parallel
input and output port s . The IBM-PC's are extra-cost add-en s.
Programmabl e in a variety of high-level languages , this
micro computer , including two 160K single-s ided, double­
density dr ives as standard equipment, is a unit that can be used in
a home or business enviro nment.

Albert
A nother newcomer to the microcomputer mark et is the

Albert . An Apple lle-compatible system, the Albert includes
64K of RAM and two 5 Y4-inch minifloppy disk drives. Becau se
it has disk drives , it needs an operating system and it uses
Apple' s .

Its 59 typewriter-style keys and five specia l-function keys
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$1500-$2000
I ,anti shares many of the same attributes of the Ace 1000.
However, this model differs in that it includes a standard 5\4­
inch minifloppy disk drive for mass storage, an 80-column card,
as well as some standard applications software. Since this sys­
tem runs under an Apple-compatible operating system, ids able
to take advantage of the many programs available. The keyboard
is a typewriter-style affair with 72 keys and a 12-key numeric
keypad. .

Also in this price category, the basic Ace 1000 system can be
upgraded with the Ace 1100 integral disk drive and housing. Of
course, that raises the price of the system .

The other new system here is the top-of-the-line Ace 1200
which offers the user a way to enjoy the best of two worlds:
Apple and CP/M. Unlike other dual-processor machines on the
market, that combine either two Z80's for speed or a Z80 and an
8086/88 microprocessor for ~access 'to both the 8 and l6-bit
worlds of software, the Ace /200 combines a 6502 and a Z80.
This gives the user the option of running either Apple­
compatible software or CP/M-compatible software .

Since it is the top-of-the-line, you would expect it to have
other features that the other models don't offer and it does. The
Ace 1200 comes with a standard 128K of user memory and a
built-in 5Y4-inch minifloppy disk drive for storage. It also fea­
tures the same keyboard as the other machines in the Ace lirie,
but adds standard serial and parallel ports to its configuration
and its display output capability is 80 columns for CP/M; forty
columns for Apple programs .

Hewlett·P~ckard

A new Hewlett-Packard system makes its appearance in this
category, the first of this manufacturer's full-blown HP86A. In
this price level, the system is just the basic unit and includes one
parallel port. It has a 59-key keyboard,. 20-key keypad and
special-function keys and is programmable in several high-level
languages , including BASIC. ,

Another of H-P's handheld systems , the HP75C, continues to
become much more powerful in this price category. In its first
upgrade, the user memory increases to 24K, enough to handle
sophisticated routines in the field. In its second upgrade, a
general-purpose I/O port is added. Don't unerestimate the im­
portance of this second upgrade. With this port, the HP75C can
now interface with a variety of peripherals and can become the
heart of a very powerful portable system.

Commodore
As we have seen in the other price categories, Commodore

Business Machines is a microcomputer manufacturer with a
broad line, and its machines make their debuts in several price
categories . This classification is no exception as CBM in­
troduces the SuperPET, a dual-processor model driven by 8-bit
6502 and 6809 microprocessors .

The SuperPET is the basis of a powerful dual-processor
development system and comes with 96K of memory as stan-
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dard. Also standard, is the 12-inch monochrome display, that
delivers an 80-characters by 25-lines text display. At this level,
the speed of this system is somewhat limited by the need for
cassette storage. But, this changes in other price categories as
disk drives are added.

Its keyboard is a standard typewriter-type unit and it has a
separate numeric keypad. This keyboard lets the user write
programs in the high-level languages available for this machine.
Those languages include: BASIC, COBOL, APL, Fortran, and
Pascal.

Input/output is provided by a standard serial port a user can
use to attach either a printer or a communications modem,
should he have need of hard copy or communications ability .

The V/C-20 and 64 are still being manufactured in quantity.
Versions are now available with two 5V4-inch disc drives . This
increases the effectiveness and flexibility of these units . When
the V/C-20 is equipped with two drives it can handle both data
and program disks simultaneously, and no longer is the user
limited to using one disk to copy files. Instead, he can use two
disks, and gain a manyfold increase in system speed and capabil­
ity.

In the same way, a second disk drive is added to the Com­
modore 64 .

Sanyo
The MBC 1000 is another of the many Z80A, 8-bit systems in

the small-computer market and because it is, the system can take
advantage of the CP/M operating system and the many programs
available under it. The system comes with one standard 328K
double-sided, double -density 5V4-inch minifloppy disk.

With 64K of standard user memory, this system can perform
highly sophisticated tasks. Data input is facilitated by the 55-key
keyboard, that includes five multifunction keys and a IO-key
numeric pad. Input/output is aided by a standard serial port and a
standard parallel port. The 12-inch monochrome display han­
dles 80-characters by 25-lines of text.

Radio Shack
Radio Shack has three systems that upgrade in this price

category-the Color Computer, Modellll, and Model 4. The
Color Computer becomes fully configured by adding a second
disk drive.

The Modellll upgrades twice. The first step is to add a 184K
5\.4-inch minifloppy drive. The second upgrade gives this sys­
tem a serial port.

The Model 4, a newly introduced unit, becomes even more
powerful when a I84K minifloppy-disk drive is added. The
second upgrade adds a second drive to this system.

Toshiba
The Toshiba T100 lap computer upgrades in this price cate­

gory. In the first upgrade, the TIOO goes portable and its user­
memory area is expanded by adding nonvolatile RAM cartrages
that hold their contents even when unplugged from the system.

Also, the TIOO becomes configured with two 280K double­
sided, double-density disk drives. This upgrade gives the user
access to the CP/M operating system and the many programs
that work under it. For the user who may not want to be limited
to the liquid-crystal display, video monitors are available.

NEC
Both NEC systems , the PC-6000 and PC-8800, include two

upgrades. The first adds a green monochrome video display to
the unit. This type ofdedicated, high-resolution monitor lets the
user take full advantage of the graphics capability of this or any
other system, something a home television set can't match. The
second upgrade shows you what happens to the price when the
color monitor is added to the configuration.
. The PC-8800 becomes a more powerful unit when we add the

8086 16-bit card . This gives the user the option of taking
advantage of the rapidly growing variety of 16-bit programs. In
later stages, as disks are added, the user can take advantage of

either the world of CP/M or MS-DOS and the many programs
available that run under those systems.

Apple
In its first upgrade, the Apple lle becomes more versatile

when the screen enhancement card (80-column) and a video
monitor are added. These changes , alone, give the user the
advantage of the graphics capability of this system, plus letting
the system handle serious word-processing or data processing
chores "

The second upgrade gives this system output capabilities by
adding a parallel printer port. Now the user can have hard copy
backups of the material he is working on.

Atari
Two Atari systems upgrade in this price category, the 1200XL

and the 600XL. The 1200XL's upgrade adds a second disk drive.
The 600XL also receives a second floppy disk drive.

Panasonic
The H HC series, (H /400 and H 1800), of handheld

minimicrocomputers become true systems in this price category
with the added color display adapter. It can be used to interface
with a color television, and a serial port.

Heath
The Heath HS-89-2(3) system reaches its full configuration in

this price category by adding a second drive.
Since it is a kit, the HC-89-2(3) system is a good learning

experience for the potential computer user who wants to know
his system inside and out . .

Spectravideo
The SV-318 system becomes fully configured in this price

category and its first upgrade adds a 256K 5\.4-inch minifloppy
disk drive. This gives the user a manyfold increase in data access
and retrieval time. Adding a second drive, also in this price
category, makes this system even more versatile .

For the SV-328, the user gains more memory area and a disk
drive for storage, thus increasing this system's versatility .

Netronics
By adding a disk drive, disk-drive controller and operating

system, the Explorer/85 , an 8085-based small-computer be­
comes much more powerful. It now has disk storage and speed,
and it can access and use the many programs that run under its
operating system.

The new Netronics system, the Explorer/88-PC, (also a kit) is
a fully configured system at this point. The user who does take
the time to put the kit together will be rewarded with an intimate
understanding of an IBM-compatible microcomputer system.

Texas Instruments
By this time in the price categories, the Texas Instruments

T/-99/4A is becoming a very powerful system. Not only is it
driven by a 16-bit microprocessor, but it now has a disk drive for
mass storage; it is now a far cry from the low-cost unit that was
introduced in our first price category.

Sony
At this point in the SMC-70's price path , it gains a serial

interface for output. The ROB/composite video/RF-modulator
gives the user several choices for video output.

TeleVideo
The transportable Teletote gains even more versatility when a

second disk drive is added. This frees the user from the restric­
tion of being tied to using only one drive .

Casio
The X-9000P becomes more versatile and able to perform

more sophisticated tasks by adding 16K of RAM . R·E
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The computer becomes
more business-like than

personal as we cross the $2000
mark.

82000 to 82500 MARC STERN

IF THERE IS ANY LINE OF DEMARCATION IN THE SMALL­

computer world, we have reached it, the $2000 barrier. Many of
the systems that had their origins in the low-cost regions of the
microcomputer marketplace, have, by now , reached their full
configurations and those that continue in our charts become
more and more oriented toward business , rather than home use,
because of the powerful levels they attain . ,

Because of this you will find the systems that join our listings
now are much more fully configured right out of the box. It's the
usual practice in the industry to include at least one disk drive as
standard equipment in this pricing level and to include at least
64K or more of user memory. And on those systems where disks
are included as standard , the disk-operating system is also a
standard or reasonable-cost option.

It 's also an important line of demarcation in the type of
microprocessor unit driving the system we will be discussing . In
the $2000 region , it seems that more and more of the systems are
using standard l6-bit microprocessors, as opposed to 8-bit
CPU's. This stands in marked contrast to a year ago when the
majority of systems on the market were 8-bit systems.

Why is the industry moving toward the 16-bit CPU? The most
obvious reason is because IBM ha chosen to market a l6-bit
microcomputer and the rest of the industry is moving to cash in
on the market created by that move. But another, not so obvious
reason, is because the 16-bit CPU allows small-computer sys­
tems to achieve true power. They can handle applications that, a
few years ago, were limited only to rr:ainframe and powerful
minicomputers . In fact, the 16-bit microprocessors now on the
market and those planned for the near future blur the distinction

between the rmmcomputer-i-a more powerful, business­
oriented system-and the microcomp uter.

So, as we cross the line of demarcation, we find 12 new
systems jo ining the microcomputer field. Some of them are from
companies whose names are already mentioned in earl ier price
categories, while others are new to the field.

Let's begin our look at this price category with those systems
from the new manufact urers, moving on to those from es­
tablished firms, and wrap it up with a look at some of the systems
that have upgraded.

Access Matrix
Access Matrix Corp. is a new entran t to the microcomputer

market and its product, the Access, is a full-featured transport­
able comp uter, based on the near-standard 8-bit Z80A CPU.
With this CPU and the features this small-computer packs, a
user needs little more to fulfill his computing needs.

For starters, the Access includes two standard l84K single­
sided, double-density minifloppy disk drives for storage and
64K of RAM. With this combination, the user has access to the
wide variety of ready-to-run programs available under the CP/M
operating system, which is another 8-bit industry standard.

Programmable in BASIC, this unit features a typewriter-style
keyboard , that has 62 keys, IS special-function keys and a
IS-key numeric keypad . Input/output is provided by standard
serial and paralle l ports .

The 7-inch built-in amber CRT display is capab le of an
80-character by 24- line text mode, which is important for
serious word-processing or data entry.
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ITABLE 1-$2000-$2500

Manufacturer Model Price CPU Word Length Operating System Languages

Casio, Inc. FX-9000P $2015 Z80A-compalible 8-bit N/A BASIC

Franklin Computer Corp. Ace 1000 $2044 6502 8-bit Apple DOS 3.3 BASIC
compatible

Hewlett-Packard HP86A $2090 Not announced N/A BASIC, Pascal, FORTRAN

Panasonic Co. ·H1400 $2091 6502 8-bit SNAP BASIC

Apple Computer Apple lie $2129 6502A B-bit N/A BASIC

!Franklin Computer Corp. Ace Professional $2144 6502 B-bit Apple DOS 3.3 BASIC
i .

Hewlett-Packard HP75C $2160 Not announced N/A BASIC

ISord Computer M23P $2185 Z80A 8-bit Proprietary, BASIC, Pascal, FORTRAN
CP./M-compatible

Panasonic Co. H1800 $2191 6502 8-bit SNAp BASiC

~ NEC Home Electronics PC-8800 $2197 Z80A-compatible 8-bit N/A BASIC

Heath Company HS-1oo-31 $2199 BOB5/80B8 8/16-M Proprietary SAsic
ZDOS

I Toshiba America T300 $2200 BOBB 16-bit MS-DOS, CPI SASIC
M-86

I
Seequa Computer Corp. Chameleon $2219 ZaoAJ8088 8/16-M MS-DOS, SASIC, FORTRAN, Pascal,

CP/M, CP/M-86 COBOL, FORTH, LISP, as-
semb., C, PU1

Spectrav ideo SV-32B $2273 Z80A 8-bit CP/M BASIC
I

Netronlcs Research Explorer/85 $22B4.70 B085 8-bit CP/M machine. SASIC
Texas Instruments TI-99/4A $22B5 TMS9900 16-M Proprietary BAsIC

Radio Shack TRS·BOModel III $2295 ZBOA 8-bit TRSDOS BASIC, COBOL, FORTRAN,
AssemblerICommodore Business Pet 64 $2295 6500 series B-bit Proprietary BASIC

Mach.

Franklin Computer Corp. Ace 1000 $2343 6502 B-bit Apple DOS 3.3 BASIC
compatible

1Heath Company HSA-120-31 $2349 B085/8088 8/16-bit Proprietary BASIC
ZDOS

~ord Computer M23P $2380 Z80A B-bit Propnetary, CPt BASIC, Pascal, FORTRAN
M-compatibleISeequa ~omputer Corp. Chameleon $2394 Z80N8q88 8/16-bit MS-DOS, CP/ BASIC, FORTRAN, Pascal,
'M, CP/M-B6 COBOL, FORTH, LISP,

Assembler, C, PU1
Morrow Design MD3 $2395 ZBoA 8-bit CP/M BAsic

Hewlett-Packard HP75C $2455 Not announced N/A BASIC

Sanyo MBC 1200 $2495 Z80As 8-bit CP/M BASIC, Pascal, FORTRAN,
Macro-80

Osborne Computer Corp. Executive $2495 Z80A 8-bit CP/M BASiC

Access Matrix Corp. Access $2495 Z80A 8-blt CP/M SAslC

Intertec Data Systems Superbrain 11- Jr. $2495 Z80As B-bit CP/M BASIC, FORTRAN

Canon USA AS100 $2495 B088 16-bit MS-DOS, CPt BASIC, COBOL

en M-86
0g,Apple Computer Apple III $2495 6502B B-blt Apple SOS BASIC, Pascal

0
TS803 $2495 Z80A CP/M COBOL~ TeleVldeo Systems Inc. B-bit

uii IToshiba America T300 $2495 8088· 16·bit MS-DOS, CPI BASIC
M-86
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Memory/Storage Keyboard I/O Display Comments I
32K1casselle Interface 67 keys, 16-key keypad 5.5-inch, 32 x 16 mono- 28K RAM

chrome , 256 x 128
graphics

64K125 Yl floppy disk 72 keys, 12-key keypad game controller 40 x 24/280 x 192 graph- 2nd floppy disk drive
drives ic capability

64K 59 keys, 20-key keypad , 1 parallel 9" monochrome CRT, 80 monochrome CRT
14 special function x 25 text

22K1cassette Intertace 65 calculator keys In input'output adapter/ex- 1-line x 26-character Iiq- modem/casselle interlace
typewriter arrangement , pansion bus/1 serial! uid crystal display/color TV
redefinable modem adaoter

64K1cassette Interface 63-key typewriter, 2 1 parallel , 1 serial, game 12-inch monochrome serial port
programmable controller CRT/80-column card/80 x

24 text mode
64K125 Y4" floppy disk 72 keys, 12-key keypad game controller 40 x 24/280 x 192 graph- 2nd drive
drives ic caoabilitv
24K1cassette recorder 61 keys, multifunction general purpose I/O port 32 character one-line LCD/ video interlace

video interlace
128K1290K microfloPPY 60 keys, 20-key keypad, 2 serial, 1 parallel basic system
drives 9 special function

-Z4K7cassette Interface 65 calculator keys In input/output adapter/ex- 1-line x 26-character Iiq- modem/cassette interlace
typewriter arrangement, pansion bus/1 serial uid crystal display/color TV
redefinable adapter

64K1cassette Interface/disk 81 keys, 5 multifunction , 1 parallel, 1 serial 14-inch color CRT/640 x color display
interlace t o-kev keypad 400 res.! 80 x 25 text
192K11 320K DS/DD 5 Y4 60 keys, 14 function 2 serial, 1 parallel monochrome basic version, includes 1
floppy disk drive keys, 18-key keypad drive
192K11 640K os/Do 5 W' 67 keys, 18 special func- 1 parallel, 1 serial basic system
drive tlon, 10 edit, 18-key

keypad
192K12 isox ::>::>/LJU 5 Y4 83 keys, 10 function , 17- 1 serial, 1 parallel 9-inch monochrome/80 x user memory expands to
floppy disk drives key keypad 24 text'640 x 200 graph- 192K, RGB output card add-
" ics/RGB output p,d
144K12 256K 5 Yl floppy 87 keys, 10 program- 1 serial, 1 parallel 80 x 24 text mode ca- 2nd drive
drives mable, numeric keypad pability/16 colors
641<72 8" floppy disk dnves 56 keys N/A 12-inch monochrome CRT second disk drive
481<72 floppy disk dnves standard 1 serial, 1 parallel HEX- 16 colors 2nd disk drive

BUS expansion unit, pe-
ripheral interlace

. 48K12184K 5 W' floppy 64 keys, 12-key keypad 1 parallel; 1 serial 12-inch monochrome /64 serial port, second drive
disk drives (32) x 16 text mode
64K1dual5 Y4" floppy disk standard, numeric key- 1 serial integral display standard 12-inch mono-
drives keypad chrome display ; dual drives

added
64K12 5 Y4" floppy disk 72 keys, 12-key keypad .. game controller 40 x 24/280 x 192 graph- 2nd drive added to Ace 1000
drives ic capability unit
192K11 320K OS/DO 5 vi' 60 keys, 14 function 2 serial , 1 parallel monochrome version basic system
floppy disk drive keys, 18-key key~ad

1281<72 290K microfloppy 60 keys, 20-key eypad, 2 serial, 1 parallel 12-inch green CRT CRT added
disk drives 9 s~ecial function
256K12160K ssJoo 5 Yl 83 eys, 10 function, 17- 1 serial 9-inch monochrome /BO x user memory expands to
floppy disk drives key keypad 24 text'640 x 200 graph- 256K

ics/RGB output
641<72 320K 5 W' floppy standard 1 senal; 1 parallel .monochrome CRT drive capacity increases with
disk drives DS /DO drives
241<7cassette recorder 61 keys, multifunct ion general purpose I/O port 32 character one-line CRT added

LCD/9" 80 x 25 CRT
. 64K11 640K slimlil1Ei DS/ 50 l<eys,15program- 1 paralle l, 1 serial 12-inch monochrome /80 x higher-density disk drives

DD floppy disk drive mable, 18-key keypad 25 text'640 x 400 graph-
ics

64K12102K 5 W' floppy 57 keys, 12-key keypad tserial, 1 parallel 7-inch monochrome (am- basic system
disk drives berll80 x 24 text mode
64K12 184K ::>::>/LJLJ tloppy 62 keys, 15 special tunc- 2 serial, 1 parallel, 1 7-inch monochrome (am- full-featured transportable
disk drives tion, 15-key key~ad IEEE-488 ber)/80 x 25 text mode computer
64K12350K osJDo 5 W' 62 keys, 18-key eypad 2 serial 12-inch monochrome/80 x basic system
floppy disk drives 24 text mode
Not announced /2 640K standard monochrome display/80 x basic system
DS/DD 5 Y4" floppy disk 25 text mode
drives
128K11 140k SS/DD 5 Y4" 61-key typewriter, 13-key 1 serial, 2 game control- 280 x 192/560 x 192 basic system
floppy disk drive keypad, 2 program- ler graphics capability /80 x 0mabie 24 text o
64K12 368K 5 Y4" DS/DD 72 keys, 16 program- 2 serial 14-inch monochrome/80 x basic system -l

0
floppy disk drives mable, 17-key keypad 25 text CD

m192K71 640K OS/OO 5 vi' 67 keys, 18 special 1 paralle l, 1 serial 80 x 25 monochrome display added ::Il
drive funct., 10 edit, 18-key .....

<0
keypad a. .-.-

131



Intertec Data Systems
Although Intertec is a long-time veteran of the microcomputer

wars , few consumers have probably heard of its products. The
prime reason for this is that it has addre ssed the business market.

In this price category , we find one of its several products, the
Superbrain II Jr . , another of the 8-bit systems on the market
using the Z80A as the CPU.

However, the Sup erbrain II Jr. departs from standard
philosophy in its use of dual processors. Although there are
several systems on the market today with two mircroprocessors,
the chances are very good that one will be an 8-bit device , while
the other is a I6-bit device . This gives the user access to the
established base of 8-bit software and the rapidly growing base
of l6-bit software. The Superbrain II Jr . , on the other hand,
uses dual8-bit processors for speed . While one is busy handling
the processing (computing) chores , the other is handling house­
keeping functions, such as keyboard input and screen output.
That is a way to achieve faster throughput.

The Superbrain II Jr . , is an all-in-one unit , with dual 350K
double-sided , double-density minifloppy-disk drives, 64K
RAM, and runs CP/M .

Programmable in high-level Fortran or BASIC, this unit
features a 62-key typewriter-style keyboard with an 18-key
numeric keypad . Two serial ports are also included.

Video output is via a built-in l2-inch monochrome display
unit, capable of 80-characters by 24-lines in the text mode .

Canon
If the' inclusion of the name Canon in a computer hardware

supplement startles you, it shouldn't. The reason is Canon is not
only big in the camera field , but also in the office -equipment
field . And because it is, its development of a microcomputer
system isn 't really any surprise. The AS100 is a new system and
like many other machines on the market, it is an IBM-workalike.
It runs under MS-DOS, although Canon is also hedging its bet
by providing access to CP/M-86, the 16-bit version of the CP/M
operating system. This second option gives the user access to
many programs that run under this operating system and, if the
market swings in its direction, then the user also has this advan­
tage, too .

That it can use an operating system indicates that this system
has floppy disk drives, and it does . Canon provides the user with
two 640K minifloppy disk drives for mass storage and retrieval .

Programmable in BASIC and COBOL, the ASJOO has a
typewriter-style keyboard for data input. Data is output to an
80-character by 25-line monochrome display, which is the stan­
dard for serious data or word-processing work .

Apple
Although Apple's name has appeared before , it has a new

system appearing in this category , the Apple Jll , a more power­
ful, business-oriented system than other Apple offerings.

The Apple Jll system has twice the RAM of the Apple lIe with
128K and it features a standard 140K single-sided, double­
density minifloppy disk drive for storage.

A sophisticated system , the Apple Ill's operating system is
also more sophi sticated. Called Apple SOS , it allows the user
access to not only the software written to operate under it, but the
existing base of software written for other Apple computers.

Yet, despite its sophistication , the Apple Jll is driven by the
same 6502 8-bit microprocessor that drives the other members
of the Apple family. Its keyboard is a standard typewriter-like

en affair with 61 keys , two programmable keys and a 17-key
o keypad. (It was quite an improvement over the old Apple II and
~ Apple II-Plus keyboard.)
a: This system also differ s from the rest of the Apple lineup in
@two other key areas . It is provided with a standard serial port and
uJ it has a standard 80-column display capability. (Other members
6 of the family require add-on video cards to provide this func­
D tion.) Thi s display capability also can be used to generate up to
C? 560- by 192-dot graphics. The actual display device is a user
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option.
The Apple lIe becomes more flexibile in its input/output

capabilities here with the addition of a serial port.

Heath
Heath Co. has two kits that debut in this price spectrum , both

of which give the user an inside-out knowledge of his
microcomputer system, the HS-JOO-31 and the HSA-J20-3J.
Both microcomputers are kit versions of the Zenith Z-IOO series
of 8116-bit computer systems. About the only real difference
between the two system s is that the HS-JOO-31 is the low-profile
version-no monitor included-and the HSA-120-31 is the all­
in-one unit-monitor, keyboard , and system unit in one box.
With this in mind, what follows will apply to both .

Driven by a dual 8085/8088 processor set, this series has
access to the world of 8- and 16-bit programs and , although it
seems like an IBM-workalike, it doesn't run under MS-DOS.
Instead, it runs under the proprietary Zenith Disk Operating
System-ZDOS.

A 320K double -sided , double -density floppy is built into its
standard configuration that includes 192K RAM .

Programmable in BASIC , that unit features a 60-key key­
board that includes 14 function keys and an 18-key keypad.

About the only remaining differences between the two sys­
tems is that the all-in-one HSA-J20 has two serial ports and one
parallel port, while the HS-JOO has one serial and one parallel;
and, the HSA-J20 has a standard monochrome video display,
while the HS-100 leaves it to the user 's option.

Toshiba
Toshiba has another system which debuts in this price cate­

gory , the TJOO , another IBM-workalike.
Driven by a 16-bit 8088 CPU, the T300 provides the user with

192K of standard memory . A standard 640K 5 Y4-inch miniflop­
py disk drive is provided for data storage and retrieval.

Programmable in several high-level languages, data is en­
tered via a typewriter-style keyboard with 67 keys. The key­
board also includes 18 special-function keys, 10 editing keys,
and an 18-key numeric keypad .

Equipped with standard serial and parallel ports-extra-cost
options on the IBM PC-the TJOO is a flexible unit. It upgrades
once in this category. That upgrade provide s the user with an
80-character by 25-line video display monitor. In its first con­
figuration, that device is left to the user 's option.

Sord
Another Z80A-based system debuts in this manufacturer's

lineup, the M23P with l28K of RAM as standard. The Z80 CPU
gives you access to the world of CP/M .

In a departure from usual practice, the M23P is equipped with
a microfloppy-disk drive capable of holding 290K of data . Very
few manufacturers now offer this type of drive and there is an
ongoing controversy about standardization.

Sporting a typewriter-style keyboard with a 20-key pad, 60
keys and 9 special -function keys, the M23P relies on this device
for input , either in the high-level programming languages this
system recognizes or word-processing applications .

An almost fully configured system , it includes an input/output
adapter, expan sion bus , and a serial port . This system also
upgrades once in this category with the addition of a 12-inch
green monochrome video display device .

TeleV ideo
Another single-user system from Tele Video makes its appear­

ance in this price category , the TS 803.
Driven by an 8-bit Z80A microprocessor unit , the modular TS

803 runs the industry-standard CPIM operating system . The
computer includes dual 368K double-sided, double-density
minifloppy disk drives for storage .

Programmable in the high-level COBOL language, the TS
803 is aimed primarily at the business community and its level of



standard features , such as 64K of user memory and two standard
serial communications ports , indicates this.

Equipped with a typewriter-style keyboard containing 72
keys, 16 programmable keys and a 17-key numeric keypad, the
TS 803 also features a standard 14-inch monochrome CRT that is
capable of 80-characters by 25-lines of display.

Osborne
Osborne Computer Corp . is the firm that kicked off the

portable-computer revolut ion and it has a new offering that
debuts in this price spectrum, the Executive .

Although based on its Osborne l---described elsewhere in this
supplement-the Executive is substantially upgraded .

Still driven by the same 8-bit Z80A CPU , the Executive has
dual single-sided, double -density disk drives , rather than the
single-density drives of the Osborne I.

It also sports the same 62-key detachable keyboard , but its
input/output capabilities have been upgraded with the addition
of a second serial port and a parallel port for a printer.

Further , the video display has been upgraded to a 7-inch
amber monochrome unit , capable of an 80-character by 24-line
text display.

The most important improvement in this system is the ability
of it to recognize a variety of disk formats and its capability of
reading files generated on those systems. This means it can be
used with a variety of desktop office -based systems and files can
be transported .

sanyo
Sanyo's MBC /200 upgrade s in this price segment. Driven by

dual Z80A 8-bit CPU 's, the MBC /200 relies on one of those
devices for information processing, while the other handles the
housekeeping chores. In this version, the MBC /2 00 has more
storage capacity with the addition of a higher-density half-height
640K minifloppy disk drive.

Morrow
The last new system that debuts in this category is the Morrow

MD3 Business Computer , a full-featured small-business compu­
ter. Like the others in the MD-series, this micro is driven by an
8-bit Z80A CPU . It comes equipped with 64K of user memory
as standard .

Using the industry-standard CP/M operating system , the
MD3 is sold with a powerful set of programs included in the
price . These programs include the basic applications needed by
a small business or serious home user and, in fact , may be all the
user needs.

The MD3 has two 320K 5V4-inch minifloppy -disk drives for
storage. It also has a standard typewriter-style detachable key­
board for user input. Input/output is further provided by two
serial ports. This system feature s a monochrome monitor.

Franklin
Two Franklin systems upgrade in this price category , the Ace

/000 and the Ace Professional . These systems gain a second
disk drive for greater storage and this, of course, raises the price
of these devices .

Why is a second drive so important? It provides a manyfold
increase in the flexibility of the system because the user is no
longer limited to using just one disk for program and data
loading. Instead , the program can be loaded and kept in one disk
drive, while the other is used to house the data disk.

Panasonlc
The HHC-series of handheld computers becomes even more

fully configured with the addition of a modem/cassette in­
terface . Now this system has become a true portable , capable of
acting as a workstation in the field .

Hewlett-Packard
Another handheld system , the HP75C becomes fully con­

figured with the addition of a monochrome video-display de-

vice. The importance of this upgrade to a handheld system can' t
be overestimated. The reason is the user is freed from the
necessity of using a one-line liquid crystal display. Now he can
see his input and the system's output in a more convenient
manner.

This upgrade wouldn' t have been possible without the other
upgrade that occurs in this segment, the addition of the video
interface .

The same type of upgrade occurs to the HP86A microcompu­
ter system. It has also received a monochrome display. The
reason this is important is the user now gains far higher resolu­
tion by using a dedicated video device, rather than trying to use a
home television with its resolution limitations.

Seequa
The dual-processor (Z80A, 8088) Chameleon upgrades twice

in this price category . In its first upgrade, the buyer receives an
increase in user memory to 192K. This gives it enough memory
to handle most 8- or 16-bit program on the market. This expan­
sion also gives it color graphics capability.

The second expansion brings user memory to 256K, which is
becoming one of the standards of the IBM-workalike world.
Yes, many of the IBM-workalikes do have less memory , but it
seems that most of them are urging their buyers to upgrade
memory to at least 256K .

Radio Shack
In this price category, the TRS-80 ModellIl reaches its full

configuration with two drives and a serial port . This all-in-one
system is a powerful unit in this configuration.

Commodore
The Pet 64, based on the Commodo re 64 system, also be­

comes fully configured in this price category
The addition of dual floppy drives for data storage and access

makes this a powerful system for either the business or home
user.

Texas Instruments
Believe it or not , the low-cost TI-99/4A can become a high­

powered home system and it does, indeed , have a version that
appears in this price category.

The addition of a second drive makes the Tl-99/4A a system
that can be used by either the serious home user or the small
businessman who needs a small computer system. The second
drive adds flexibility to the system.

Panasonic
Panasonic ' s PC-8800 series is still an 8-bit microcomputer at

this point. Another upgrade or two will be needed to make it a
dual-processor 8116-bit machine. However, in this configura­
tion a user should find it very powerful.

At this point , color graphics output capability is added to the
PC-8800 system with the addition of a high-resolution , ROB
video display device.

Spectravideo
At this point in the price categories , the SV-328 becomes fully

configured. A second drive is added at this point, which pro­
vides the user added flexibility and makes this system a full­
featured choice for the small business or home user.

Netronlcs
Another system that reaches its full configuration is the

Explorer/85 from Netronics . This upgrade adds a second disk
drive to its configuration that brings with it greater storage
capability and far better system flexibility.

Casio
Still a very basic system, the Casio FX-9000P has its memory

increased to 32K at this point. It still relies on a cassette recorder
for storage. R-E

oo
-io
(Xl
m
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CIRCLE 35 ON FREE INFORMATION CARD

."i..1.,~t
Send in your order to:

ROBOTI CS AGE

174 Concord St•
Pete rborough', NH 03458

Or give us a call at

(603) 924-7136

Charge Card N umber Exp. Date

Foreign orders shouldbe paid in U.S. fundsdrawn on Ll.S. bank,

at the following rates: Canada & Mexico-12S.00 ; , II other

Foreign-l32.00.

State
Charge my

D Master Card

D Visa

Address

N ame

T own /City

Sign me up fo r a 12-issue tria l subscription.. .

D Send an issue and bill me $24.00 fo r 12 in all.

D Enclosed is $24.00 for 12 issues plus th e O D EX I

repri nt. RE

I n t elligent machines hav e already become a

part of our world, tou ch ing our lives da ily in

many ways. T he future is unfo lding with a wealth

of ideas and information. Developments in

ro bo tics and inte lligent machines are happening at

an incredible pace. ROBOTICS AGE is yo ur

mo n thly source of tutorial and practical informa­

tion abo ut experimental robotics .

ROBOTICS AGE looks to this future with ar­

ticles on walking machines, pneumatic systems

design, low-cost vision systems fo r microcom­

puters and domestic robots. You'll find ar ticles on

the rea lities of indust rial automation as we ll as

th e prospect of personal r obot ics in the home and

office environments. Explo re with us the intimate

relationship between hardware and software

engineering. A subscription to ROBOTI CS AGE is

your key to th e fast-paced technology of r ob ot i cs.

Don't miss out on a sing le issue . Subscribe to­

day and hav e th e nex t issue delivered to you.

Yo u can save by subscribing now at our subscrip­

t ion price of $24 for th e nex t twelve issues .

That 's a full one -third off the newsstand price for

the same issues . And, if you include payment,

you'll r ecei v e f ree a re print of the article " OD EX

I ; The First Functionoid."

Experience
The Future

With
ROBOTICS

AGE
Your Monthly Guide to
Intelligent Machines

TO OR DER BY MA IL
Just send your check o r money orde r

to t he address bel ow. Make su re you enclose your
address and spec ify wh ic h Courses you ar e o rd er ing .

Payment must be in US Doll ar s d ra wn a n majo r

US Bank Mass. Resid ents add 5% sales ta x.

Co mpan y Purchase Orders also ac cepted .

PHONE ORDERS · FREE
To orde r by pho ne c a ll (617) 664·3 657 with yo ur

credit card information. It won ' t co st you a dime,
beca use we ' l i ded uc t the cost of t he cali from t he
cost of the Courses yo u order.

NO RIS K GUARANTEE
Th ere's absoi ute ly no risk to you. If you 're not
completeiy sat isfied , simp ly retu rn your order with in
30 days . We 'l l send yo u a fu ll refund .

AI R MAIL
The prices shown in cl ude s urfa ce mail postage . Fo r
Airmai l shipment p lease w rite for add it ional cost ,

spec ifying Courses to be ordered .

APRACTICAL DIGITAL
ELECTRONICS KIT FOR
LESS THAN S40 I
Suitable for Beginners

Meet the challenges of today's incredibly rapid changes
in elec tronics quickly and easily. This , innovati ve kit
is as exc it ing as the ci rcu its you build and explore.

Digital ElectroricKit

suitable forbetimers

CAMBRIDGE
LEARNING Inc.

[ffi fZ] P.O. BOX 307, North Reading, MA 01864

Learn th e wo nders of d igital electron ics and see ho w
quickly yo u are desig n ing yo ur own ci rcuits w it h the
SUPERK IT w hic h contains :

Seven TTL integrated c i rc ui ts , breadboard , LED's , and

a ll t he OIL swi tc hes , resistors, capacitors and other
co mponents to bu ild in ter es tin g d ig ital c irc uits; pl us
a very c lear and thoroug hly tested instructio n manua l.

Th is cou rse teaches Booiean log ic , gating, R·S and J-K
f1ipflops, shift reg isters ri ppl e co unters and haif adders.
Yo u wi l l iearn about fa uit fi nd ing, improvisation and
eub-systern c hecki ng and t he manua l asks ple nt y
of quest ions, but ne ve r leaves you stuck for an answer.
You don 't even need a so ldering i ron ! Us ing the sa me

breadboard yo u may co ns t ruct l i t er a li y m iliions of
d ifferent c irc u its $39.95
Order one of our w ritten Co urses to complement
yo ur SUPERKIT.

Dig it al Comput er Logic & Electronics · An in tr oducti on
to d ig ital e lectron ics designed specifically for t he

raw beg in ne r. If you ' re ju st start ing with Dig it al
Elec t ronics this is t he Co urse for yo u $13 .95
DIGITAL COM PUTER DES IGN · A totaliy rev ised and
updated Co urse usin g t he programmed learnin g system .
Thi s book is not inte nded for beg inners but is ideali y
su ited to enginee rs, technicians and hobbyists w ho
want to know more about digltai e lectronics.. . . . $17.95

~-----------------------------,I~GET IBM·pc Capacity at a Fraction of IBM's Price! I
I New NETR ONICS 16 Bit E.XPL ORER 8 8·PC Kit •• I
I Starts at Ju st 8> -Acce pts All IBM Peripheral s . ~ I

It' , true! Now you can enjoy Ihe power 01 the 0 IBMcompatible keyboard...S299.95 I
Intel 8088- the same microprocessor which + 10.00 p&i. It/ .... . . .' '.' '," , . ,·tir ' 'l-i
powers the IBM-pe-and run any programcern- 0 IBMcompatible color board.•.S299.95 fSt:;,,/ ,1':1' ,'11,' 'tit...? \ \!1 I
piled for the IBM·PC...starting at only S399.95! + 10.00 p&i. ... I.

Take this easy, low cost way 10 learn 16-bit 0 Additional ROMrequired...S35.00. 0 Special IBM compatible system: with key· •
technology!Two-boardsystem features: Set yourown pace! Invest andlearn, at the rate board, color graphics board, floppy disk

1. 8088 mother board wilh 5·slot expansion YOUwant! Add to your EXPLORER 88·PC: controller, 64K RAM, cabinet, standard I
bus; accepts any hardware designed for Deluxe heavy·duty steel cabinet that houses power sUDPly and a single 5 V~" floppy drive... •
IBM.PC; and either Iwo 5Y." floppies or a 5Y.'· hard disk S1899.95+ 25.00 p&i.

2. 64K memory board, expandable to 256K; with o.n ~ floopy. This cabinet feature.s a IBM compatible hard disks, huilt-in modern •
with IBM compatible RS 232 communica- brush-tiniah front panel and a wood-grained board, eprom burner. print buffer system plus
cations port. sleeve. morewill be availableshortly, I

Any dlsk-operaHng systemwhich works on the 0 ~~L80~~Rp~~-PC Cabinel...$199.95 0", 100 EXCLU SIVE Products and Kits- I
IBM will work dlrecfly on the EXPLORER 88·PC, d
and all programs compiled for the IBM will run A heavy-duty open frame power supply inclu ing the 'Speak Easy' universal voice
on it with fan that can be used in your own cabi synthesizer, a Diagnostic card with built-in I

. net or installed into the Netronics cabinet is logic probe for the IBM·PC, terminals, moni· •
Thesystem monitor ROMincluded in the Starter availableas follows: tors, the El F and EXPLORER 85 computers,
system features a user·friendly operating system 010 amp power supply for system + 2 f1op- and much morel't' are desFcRriEbeEdfin our

h
uP

k
' I

that allows easy programgeneration and debug' pies...$149,95 + 8.00 p&i. ~Oe~ein~cata log. s yours I you c ec
ging. The commands include display/modify 0 As above + extra power for 1 hard disk... I
memory...display/modify registers input/output $169.95 + 8.00 p&i. I For Eanadiart orders
data to 1/0 ports...block moves sinqle-step 0 IBM compatible disk controne,r board. te n-I 'p lease double the amount
trace mode...go/run with optional breakpoint trois four ~ II. " floppy drives (w/2 drivel l of p&i shown. IBM-PC is a
and register reports...cassette load/save with file cable). Available w~re d and tested only... registered trademark of
labels...plus a complete system test program S250.00 + 8.00 p&l. IBMCorporation.
that lests and reports condition of ROM, RAM, 0 Monitors and BIOS source listings: available' _ '
cassette mtertace, tuner. OMA controller, Inter- on eitherdisk or hard copy at $35.00.
rupt controller, and the communications port. Please specify format and system required.. ~ I
These test prcqrams not oniy allow easydebug- O INTEL 8086/8088 user manuai...S15,OO,I gingof software but they serve as hardware and + 1.50 p&i. I" I
softwarelearnin9 tools. O THE 8086 BOOK by RECTOR & ALEX.., ,.. , . ......I TheEXPLORER 88·PC STARTER KIT includes a $16.00 + 1.50 p&i. " p&!" stands for "poslage and Insurance".'

I mother board, memory/I/Oboard, al components
needed, socketsfor IC's used, one 52-pin bus CA LL TOLL FREE 1·800-243· 7 4 28 for Cha rg e Card Order s. I

I conneclor and complete assemblyltest instruc- In Conn .. ca ll 203·354 ·9375, Conn . res. add sales ta x . I
tions. All you need is a soldering iron, solder, a

I power supply, and a standard RS232 terminal TO ORDER BYMAIL. CHECK BO XES FOR PRODUCTS DESIRED AND MAILENTIRE ADTO: I
(Netronics has 2 low-cost onesto choose from).

I Explorer 88·PCStarter Kit...S399.95 ~ NETRONICS R&D LTD, I
+ 10.00 p&i I~'I 0 (wired& tested, add S100.00) 333 litchfield Ad,. New Milf ord, CT 06776 I

D Extra52·pin connectors at $4.25 ea.I + 1.00 p&i. 0 Amount enclosed OR Charge my 0 VISA 0 MASTERCARD I
I

Use your own tenminal with the EXPLORER 88-PC Acct. No. __ _ Exp. Dale
or, if you plan to expand it to be fully IBM com- Signature _~___________ I

I patible, we off~ r our IBM compatible keyboard
and an IBM compatible color graphics board PRINTNAME I

• (only available wiredandtested). Address City State Zip__ ...._--------------------------- CIRCLE 87 ON FREE INFORMATION CARD
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$2500-$3000

Seven new manufacturers
join our expanding list.

82500to83000 MARCSTERN

IF YO U THOUGHT THE MICROCOMPUTER FIE L D BELOW THE 52000

level was crowded, then take a look at the chart accompanying
this article ; this price area is even more crowded. Almost every
week there seems to be a new microcomputer entry in this or the
higher-priced categories . And , as noted in the previous story,
there are more and more 16-bit machines comin g out.

With this in mind, a closer look shows that 18 new machines
join the market fray. Some of them are from companies whose
names are already familiar , while others are from firms whose
names appear here for the first time .

Seven manufacturers join the list here, all featuring fairly well
configured, powerful systems. Among them there is a fairly
even split between 8- and 16-bit microprocessor units.

The other 12 new machines come from already-mentioned
manufacturers , while the rest of the listing present s upgrade s of
systems that were introdu ced in lower-priced levels.

Without furthe r ado , let' s begin our look at the new offerin gs
from the new manufacturers. From there we'll look at what the
familiar firms have to offer and we' ll tie up this piece with a peek
at how various systems upgrade .

Wang
Perhap s best known in the business field , Wang has long held

a dominant position in the word-processing/minicomputer mar­
ket. Its Wangll'riter has set the standard in this field for years.
Now it has an offering in the microcomputer field, its Pro­
f essional Computer.

An IBM-workalike, it diffe rs from the Personal Computer
because it uses a 16-bit 8086 CPU . However, the 8086 recog­
nizes the 8088's instruction set and will work with any software
written for the 8088 . With the 128K standard user memory, the
buyer has a powerful system from the start .

Equipped with a standard 128K single-sided, double-density

floppy disk drive, the Professional runs under MS-DOS . CP/M­
86 is also available .

Programmable in several high-level languages, this data can
be input via a 10 l -key typewriter-style keyboard , that features
16 programmable keys , as well as an 18-key numeric pad.
Input/output is handled via standard parallel and serial ports.

Compaq
One of the major newcomers in the IBM-compatible field,

Compaq Computer's Compaq is nearly totally compatible with
the IBM offering.

A transportable, the Compaq is driven by a 16-bit 8088 CPU,
the same one used by the PC . It features more standard user
memory: l28K .

Operating under Compaq DOS , an IBM workalike disk­
operating system, the Compaq can use many of the programs
written for the IBM-PC. Further, it come s with one double­
sided , doubl e-density 320K minifloppy disk drive as standard
equipment.

Like other small-computer systems, the Compaq is pro­
grammable in BASIC and data are entered via an 83-key IBM­
PC-like keyboard . Unlike the PC, the Compaq comes with a
standard parallel printer port . Its built-in 9-inch monochrome
display handle s both an 80-character by 25-1ine text mode and
graphics .

Altos
The user looking for a more busines s-oriented system , should

check out the Altos 5-/5D . A micromainframe-the system box
and drives, the terminal is a user option-the 5-/5D is driven by
an 8-bit Z80A CPU and comes with 192K of memory.

Running under the industry-standard CP/M operating system,
the 5 -/5D come s with two standard I-megabyte 5 V4-inch floppy

o
o
d
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TABLE 1- $2500-$3000

Manufacturers Model Price CPU Word Length Operating sestem Languages
Sord Computer M23 Mark III G $2530 Z80A 8-bit Proprietary, P/ BASIC, Pascal, FORTRAN

M-com8atible
Franklin Computer Corp. Ace 1200 $2544 6502lZ80 8-bit Apple AS 3.3 BASic

compatible, CP/M

NEC Home Electronics PC-8800 $2547 Z80A-compatible 8-bit CP/M BASIC

IBM IBM-PC $2564 8088 16-blt PC-DOS (MS- COBOL, FRTAN, BASIC,
DOS), CPt MACRO assembler , Pascal
M-86, UCSD p-
System

Heath Company HS-100-31 $2594 8085/8088 8116-bit Proprietary BASIC
ZOOS

Texas Instruments Profe ss i o n a l $2595 8088 16-bit MS-DOS, CPt Macro Assembler , BASIC,
Computer M-86, UCSD p- COBOL, FORTRAN, Pascal

System
Sharp Electronics PC-5000 $2599 8088 16-bit N/A

(est.)
Canon USA AS100 $2620 8088 16-blt MS-DOS , CP/ BASIC, COBOL

M-86
Toshiba America T100 $2635 Z80A 8-blt CP/M BASIC

LNW Research Corp. LNW80 Model 2 $2645 Z80A 8-bit CP/M, Proprle- BAsiC
tary

Apple Computer Apple lie $2674 6502A 8-bit Apple DOS 3.3 BASIC, PILOT, Logo, Pas-
cal, FORTRAN, COBOL

Sony SMC-70 $2675 Z80A 8-bit CP/M BASIC, CB-80, Pilot plus

Apple Computer Apple III $2695 6502B 8-bit Apple SOS BASIC, Pascal

_.-
Access Matrix Corp. Access $2695 Z80A 8-bit CP/M BASiC

Apple Computer Apple III $2720 6502B 8-bit Apple SOS BASIC, Pascal

Heath Com pany HSA-120-31 $2744 8085/8088 8/16-bit" Proprietary BASIC
ZOOS

Canon USA AS100 $2745 8088 16-bit MS-DOS, CP/ BASIC, COBOL
M-86

NEC Home Elect roni cs PC-8800 $2747 Z80A-compati- 8/16-bit N/A BAs iC
ble/8086

NEC Information Syst. APC $2748 8086 16-bit CP/M-86, MS- BASiC , COBOL, FOR-
DOS TRAN, PASCAL, Assem.

Hewlett-Packard HP85A $2750 Not announced N/A BASIC, assembler

Hewlett-Packard Rp120/125 $2775 Z80A 8-bit N/A BASiC , assembler

IBM IBM-PC $2788 8088 16-61t PC-DOS (MS- COBOL, FORTRAN,
DOS), CPt BASIC, MACRO assembler,
M-86, UCSD p- Pascal
System

Kaypro DIvision Kaypro 10 $2795 Z80 8-bit CP/M BASIC, Pascal, FORTRAN,

Texas Inst ruments
Assembler, COBOL

Profe ssio n a l $2820 8088 16-61t MS-DOS, CPt Macro Assembler, BASiC ,
Computer M-86, UCSD p- COBOL, FORTRAN, Pascal

System
Commodore Business BX256-80 $2890 6509/8088 8/16-bit Proprietary BASIC
Machines

Zenith Data Systems ZF-100 $2899 8085/8088 8/16-bit CP/M, ZOOS BASIC, COBOL, FORTRAN
(proprietary)

IBM IBM-pC $2904 8088 16-bll PC-DOS (MS- COBOL, FORTRAN,
DOS), CPt BASIC, MACRO assembler,

CJ) M-86, UCSD p- Pascal
o System
Z Apple Computer Apple III $2920 6502B 8-bit Apple SOS BASIC, Pascal0
a:
~o
w Sord Computer M23P $2930 Z80A 8·b it Proprietary, CPt BASIC, Pascal, FORTRAN..J
W M-compatible
0
is Hewlett-Packard HP-85A $2945 Not announced Proprietary BASIC, assembler-ca:
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Memory/Storage Keyboard I/O Display Comments
128K12 330K 5 Y4 U~/UU es Keys, zo-xey Keypad, 2 senal , 1 parallel rz-mcn green CRT 2 DS/DD drives, CRT
drives 9 special function
1281</25 Y4' floppy disk 72 keys, 12-key keypad 1 serial , 1 parallel , game 80 (40) x 24/280 x 192 Ace 1200 gains further stor-
drives controller graphic capability age with second floppy disk

drive
641</2 320K DSiDD 5 ~" 81 keys, 5 multifunction, 1 parallel , 1 serial 14·inch monochrome dual 320K DS/DD drives
floppy drives 10-key keypad CRT/80 x 25 text
641</1 SS/DD 180K 5 Y4 59 keys, 10 special tunc- 1 parallel tz-inch monochrome 1 drive added, display device
floppy drive tion , 20-key keypad CRT/80 x 25 text added

1921</2 320K DS/DD 5 W' 60 keys, 14 function 2 serial, 1 parallel monochrome capability 2nd drive
floppy drives keys, 18-key keypad
64K11 320K DS/DD 5 vl 97 keys, 17-key keypad, 1 parallel 12-inch monochrome CAT, base system
floppy drive 12 special furiction 720 x 300 res., 80 x 25

display
1281</128K bubble memory standard typewriter 80-character x 8-line liq- base system
storage /cassette interface uid crystal diS~lay

Not announced/2 640K standard 1 senal monochromeisPiay/80 x serial port
DS/DD 5 W' floppy drives 25 text mode
641<72 280K DslDD 5 W' 89 keys, 8 speCial func- 1 parallel , 1 senal 640 x 200 color display, color display
drives tion 80 x 25 in text mode
961</1 5 Y4' floppy disk 73 keys, 11 -key keypad 1 parallel, 1 senal 480 x 192 color ca- first drive and monochrome
drive pability/62 x 16 text mode/

monochrome CAT
641</1 5 W' floppy drive 63-key typewriter, 2 1 parallel , 1 serial , game 12-inch monochrome 1 disk drive and controller

programmable controller CAT/80-column card/80 x added
24 text mode

64K11 280K microfloppy 72 keys, keypad, 9 1 parallel, 1 serial 12-inch green 80 x 25 text disk drive and CRT added,
drive special function video converter deleted
1281<71140K SSIDD 5 W 61-key typewnter, 13-key 1 senal , 2 game control - 280 x 192 and 560 x 192 128K memory
floppy drive keypad , 2 program- ler graphics capability/80 x

mabie 24 text
64K/2 DS/DD floppy disk 62 keys, 15 special func- 2 serial , 1 parallel , 1 7-inch monochrome (am- drives upgraded to DS/DD
drives tion, 15-key keypad IEEE-488 ber)/80 x 25 text mode
128K/1140K SS/DD 5 W' 61-key typewriter, 13-key 1 serial, 2 game control- 280 x 192 and 560 x 192 parallel port
floppy drive keypad , 2 program- ler, 1 paralle l graphics capability/80 x

mabie 24 text
1921</2 320K DSiDD 5 W' 60 keys, 14 function 2 serial , 1 parallel monochrome version 2nd drive
floppy drives keys, 18-key keypad
Not announced/2 640K standard 1 serial , 1 parallel monochrome display/80 x parallel port
DS/DD 5 W' floppy drives 25 text mode
128K1cassette Interfacel 81 keys, 5 multifunction, 1 parallel, 1 serial 14-mch color CRT/640 x optional 8086 card/memory
disk interface 10-key keypad 400 res.l80 x 25 text upgraded to 128K color CAT

for display
12aKl1MB 8-lnch half- 66 keys, 25·key keypad, 1 parallel , 1 serial 80 x 25 monochrome basic system
height DS/DD drive 23 function
16K/tape cartridge 58 keys, 20-key keypad, built-in 5" CAT, 256 x 192 portab le system

8 specia l function graphics, 32 x 16 text

I 64K 58 keys, 8 speCial func- 2 senal , 1 IEEE-488 9" or 12"-monochrome basIc system , HP120 has 9"
tion CAT/80 x 25 text display, 125 has 12"

641<71 sslDD laOK 5 Y4' 59 keys, 10 speCial tunc - 1 parallel 12-lnch high-res. color dis- color display adapter
floppy drive tion, 20-key keypad play/80 x 25 text

64K11 5 V4 DS/DD drive, 72 Keys, 14-Key xeypao , 1 senat, 1 parallel s-mcn , monocnrome basic system
10MB hard disk 20 programmable CAT/80 x 25 text
64K11 320K DS/DD 5 W 97 keys, 17-key keypad, 1 parallel , 1 serial 12-mch monochrome GRT, serial port
floppy drive 12 special function 720 x 300 res., 80 x 25

display
2561</dual 5 W' floppy disk standard, numeric 1 serial tz- incn monochrome dual drives
drives keypad CAT/80 x 25 text mode

1281</1 320K DS/DD 5 Y4' 77 keys, 18-key keypad , 2 serial , 1 parallel composite video basic system
drive 13 special function output
64K!1 320K DS/DD 5 W' 59 keys, 10 speCial func- 1 parallel , 1 senal 12-mch monochrome drive becomes DS/DD, serial
floppy drive tion , 20-key keypad CAT/80 x 25 text port added

256K11140K ~~/DD 5'y4 st-kev typewnter, 13-key 1 senal , 2 game control- 280 x 192 and 560 x 192 parallel port added , memory
floppy drive keypad, 2 program- ler, 1 parallel graphics capability/80 x upgrades to 256K 0

mabie 24 text o
2 serial , 1 parallel 14-inch color monitor

~
1281</2 290K microfloppy 60 keys, 20-key keypad, color monitor 0
drives 9 special function OJ

m
:0

32K/tape cartridge 58 keys, 20-key keypad, built-in 5" CAT, 256 x 192 16K RAM added
~

(0

8 special function graphics, 32 x 16 text ce
c.>
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TABLE 1-$2500-$3000 (continued)

Manufacturers Model Price CPU Word Length Operating System Languages
Hewlett-Packard HP86A $2950 Not announced UCSDp-Sys- BASIC, Pascal, FORTRAN,

tem CP/M
Docutel/Olivettl Corp. M20 $2965 Z8001 16-bit PCOS (Prof. BASIC

ComputerOp-
erating Sys )

Apple Computer Apple III $2969 6502B 8-bit Apple SOS BASIC, Pascal

Toshiba America T300 $2975 8088 16-bit MS-DOS, CPI BASIC
M-86

Basis Inc. Basis 108 $2985 280Al6502 8-bit CPIM , Apple BASIC, Pascal, LOGO
DOS 3.3

Altos Computer Systems 5-150 $2990 Z80A 8-bit CP/M BASIC, COBOL, Pascal ,
FORTRAN, SOFTBOL

Eagle Computer Inc. Eagle PC-1 $2995 8088 16-bit CP/M-86 , MS-
DOS

Eagle Computer Inc. Eagle IIE-3 $2995 280A 8-bit CPIM BASIC

Vector Graphic Inc. Vector 4 $2995 280B,8088 8/16-bit N/A Not announced

Computer Devices Inc. DOT-3000A $2995 8088 16-bit MS-DOS BASIC, FORTRAN, COBOL,
Pascal assembler

Hewlett-Packard H85B $2995 Not announced Proprietary BASIC, assembler

Sanyo MBC 1250 $2995 280A 8-bit CPIM BASIC, Pascal, Fortran,
Macro-80

Sumicom Inc. System 330B $2995 8088 16-bit MS-DOS/CPI
..

FORTRAN, COBOL, Pas-
M..:a2._. cal, BASIC

Wang Laboratories Professiona l $2995 8086 16-bit MS-DOS, CPIM BASIC, COBOL, FORTRAN,
Computer emulation Pascal

Hewlett-Packard HP87XM $2995 Not announced N/A BASIC, Pascal, FORTRAN

Intertec Data Systems Superbrain "- $2995 Z80A 8-bit CPIM BASIC, FORTRAN
QD

Compaq Computer Corp. Compaq $2995 8088 16-bit Compaq DOS BASIC
(Similar to IBM
PC-DOS)

Columbia Data Products 1600-VP $2995 8088 16-bit MS-DOS Not announced

Basis Inc. Basis 108 $2995 Z80 Al6502 8-bit CP/M 3.0, Ap- BASIC, Pascal, LOGO
pie DOS 3.3

TeleVideo Systems Inc. TS 1603 $2995 8088 16-bit CP/M-86 , MS- COBOL
DOS

North Star Computers Horizon $2999 Z80A 8-bit TSS IC (Proprie- Not announced
tary CP/M-like)

North Star Computers Advantage $2999 Z80A 8-bit CPIM, GDOS BASIC, FORTRAN, COBOL,
Pascal

di sk drives. processor small-computer system, it does not use Z80A' s or a
The 5-15D has two serial ports and one paralle l port as Z80/8086(8) combination. Instead the company has opted to

standard. make thi s single-user system compatible with CP/M and it s

Vector Graphic
many programs and Apple' s disk-operating system and the
many programs that run under it. Driven by a Z80A 8-bi t

Vector Graphic is a long-t ime veteran of the microcomputer mic roprocessor and a 6502, another 8-bit CPU , the Basis /08
marketplace. It was one of the fi rst microcomputer rnanufactur- has l 28K of user memory .
ers and remains in the thick of the fray with its Vector 4 system. Th e 108 comes with two 5V4-inch minifloppy di sk drives.
It has l28K ofuser memory and, with the addi tio n of a couple of Input/output is provided by seria l and parallel port s.
drives, can become a powerful system. W ith RGB color outputs available, the Basis 108 can generate

en Driven by dual Z80B and 8088 CPU's, the system has a up to 280- by 192-dot vid eo resolution or an 80-character by
0 typewriter-style keyboard with 9 1 keys, 15 special-function 25-line tex t display. This system upgrades once in this pr iceZ
0 keys and an 18-key numeri c pad. It s 12-in ch monochrome category by adding CP/M 3.0 .
a::: di spl ay delivers an 80-column by 24- line di splay or 640- byI-

Zenith0 312-dot graphics.w
...J Th e parent of the Heath Co. , who offers ki t versions of thew

Basis6 2 -100 series, Zenith has a ready-to -go version of the same
0 A newcomer to the microco mputer market, Basis Inc. sells system. The 2F-/OOoutlined here is the low-pro file version of«
a::: the Basis /08 system, that takes a di f ferent tack . A dual- th is system.
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Memory/Storage Keyboard I/O Display Comments
64K11 270K 5 14" drive 59 keys, 20-key keypad, 1 parallel 9" monochrome CRT/80 x 5 114" dove added

14 special function 25 text
128K11 360K 5 Y. ' floppy 72 keys, 16-key keypad 1 serial, 1 parallel 12-inch high-res, mono- one-drive added
drive chrome/80 x 25 text mode

128K11140K 5 14" floppy 61-key typewriter, 13-key 1 serial, 2 game control- 12-inch CRT/280 x 192 CRT added to 128K Apple III
drive keypad, 2 program- ler,1 parallel an~ J~~ x 192 graphics

mabie "~n v " ... '0;'
192K12 640K DS/DD 5 W' 67 keys, 18 special 1 parallel, 1 serial 2nd drive added
drives funct., 10 edit, 18-key

keypad
128K12 5 14" floppy drives 58 keys, 15 program- 1 parallel, 1 serial RGB and ~~~posite/280 basic system

rnable, nllmAr;, \tAUn,." '>f 10" ro~ v ,,<: 'ov'

192K12 1MB DS/DD 5 14" N/A 4 serial, 1 parallel N/A micro-mainframe, can drive 1
floppy drives tQ 3 terminals
128K11 320K DSIDD 5 14" 105keys 2 serial, 1 parallel 12-inch high-res, mono- memory increases to 16K,
floppy drive chrome1720 x 352 monitor added

capability/80 x 25 text
-;.",.

64K12 780K DS/DD 5 W' 75 keys 2 serial, 2 parallel 12-inch monochrornezao x DSIDD 96-track disk drives
floppy drives 25 text mode
128K 91 keys, 15 speCial func- 2 senal, 1 parallel 12-inch monochrome basic system

tion, 18-key keypad CRT/80 x 24texV640 x
312 graphics

64K11 3 'A;" 280K micro 59 keys, 10 function 80 x 24 text basic system
f1Q~y drive keys, 18-key keypad
32 tape dnve/electronlc 58 keys, 20-key keypad, built-in 5" CRT, 256 x 192 etectrorucRAM diSk,32K
(RAM) disk 8 special function graphics,32 x 16 text mamnrv
64KJ2 640K shm hne OSI 50 keys, 15 program- 1 parallel, 1 serial 12-inch monochrome/80 x 2nd high-density slim line
DD floppy drives mable, 18-key keypad 25 texV640 x 400 graph- disk

ics
128K12 SS/DD 160K 5 W' 95 keys, 8 special func- 1 serial, 1 parallel monochrome CRT 2 5S DO dISks, CRT
f10P~ drives tion, 10-key keypad
128 1 360K OS/OO 5 Y4' 101 keys, 16 proqrarn- 1 parallel, 1 serial basic system
floppy drive mable, 18-key keypad
128K 59 keys, 20-key keypad, multipurpose port 8" monochrome CRT/80 x basic system

14 soecial function 25 text
64K12 750K 5 Y4' floppy 62 keys, 18-key keypad 2 serial 12-inch monochrome/80 x drives upgraded to 750K
drives 24 text mode
128KJ1 320K 5 y.," DS/DD 83 keys, 10-keykeypad. 1 parallel, opt. serial 9-inch monochrome, 80 x basic system
drive 10 special function 25 text

128K12 320K 5 Y4' floppy 83 keys, 10 special func- 1 serial, 1 parallel 9-inch monochrome basic system
disk drives tion, keypad CRT/80 x 25 text
128K12 5 W' floppy drives 58 keys, 15 program- 1 parallel, 1 serial RGB and comooslterzso CP/M 30

mable, numeric keypad x 192 res./80 x 25 text
128KJ2 half-height 1MB 72 keys, 16 program- 2 senal, 1 serial RS-422 14-inch monochrome/au x 16-bit system
floppy drives rnable, 16-key keypad port 25 text
64K12 360K D5/DD 5 Y4' N/A 2 serial, 1 parallel N/A micromainframe system
floppy drives
64KJ2 360K OS/DO5 y." 49 keys, 14-key keypad, 1 parallel, 1 serial 12-inch monochrome all-in-one microcomputer with
floppy drives 15 function keys CRT/640 x 240 graphics dual floppy disks

res./80 x 24 text mode

Driven by an 8085 8-bit processor and an 8088 16-bit pro- many programs available for MS-DOS, the DOTs operating
cessor , this system has 128K of standard user memory. system .

Another of the IBM-workalikes on the market, the ZF-JOO The DOT can use several high-level programming languages
operates under its own proprietary operating system and CP/M. and this data are input through a 59-key keyboard. Since it is a

With one standard double-sided, double-density 320K mini- transportable, the DOT has a built-in display, with an 80-
floppy-disk drive available for storage, the system is almost character by 24-line text mode.
fully configured right from the box .

Columbia Data ProductsProgrammable in BASIC, COBOL and Fortran, this and
other data are entered via a typewriter-style keyboard with 77 Although this manufacturer is not widely known outside the
keys . It also features an 18-key numeric keypad and 13 special- computer industry, it also has a microcomputer offering, the
function keys. Input/output is through two serial ports and one /600-VP, another IBM-compatible transportable system .
parallel port . Driven by the 16-bit 8088 CPU, the 1600-VP has 128K of

Computer Devices
standard user memory. It is compatible with MS-DOS and runs

0under it. oAnother of the many IBM-compatible systems now on the The J600-VP comes with two 320K double-sided, double- -t
0market, the Computer Devices DOT-3000A, is a transportable density minifloppy disk drives for storage. The keyboard is lD

system. This new manufacturer is using the same CPU found in patterned after the IBM's 83-key unit. However, unlike the m
:0

the IBM, the 16-bit 8088 to drive the DOT. Its 64K of user IBM, the 1600-VP includes standard serial and parallel ports for ~

co
memory is the minimum needed for efficient operation of the interfacing with a variety of peripherals. The 9-inch ~
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monochrome screen unit has an 80-character by 25-line text
display.

Sord
From SordiMitsui comes the M23 Mark III G, another of the

many Z80A-based systems . A fully configured system right out
of the box, it comes with 128K of user memory and a basic set of
applications software, something a growing number of systems
are doing .

With two standard double-sided, double-density 330K mini­
floppy disk drives , this system is flexible . Not only does it run
under its own proprietary operating system, it is also CP/M
compatible and is programmable in BASIC , Pascal , and For­
tran.

Basically the M23 system, it is actually an upgraded version
with the drives and 12-inch green monochrome display device
included. User input is via a keyboard containing 59 keys, a
20-key numeric pad and nine special-function keys. Input/
output is handled through two serial ports and a parallel port .

The basic M23 upgrades in this price category by adding a
high-resolution color video monitor.

Texas Instruments
A new personal computer joins the array from this semicon ­

ductor giant. Its the Professional Computer, another of the many
IBM-workalikes . Driven by a 16-bit 8088 microprocessor, the
same one used by IBM, this system has 64K of RAM.

Its standard 320K double -sided, double-density disk provides
basic storage capability, although the addition of a second disk
drive increases system flexibility . It runs under MS-DOS, but
CP/M-86 and the UCSD p-System are also available .

Output is through a standard parallel port for a printer. The
standard display is a l2-inch monochrome screen, with 720- by
300-dot resolution and an 80-character by 25-line text display. It
upgrades once in this price category by adding a serial port.

Sharp
A new model joins the Sharp lineup in this price category, the

lap computer PC-5000. Driven by a l6-bit 8088 microproces­
sor, the PC-5000 has a rather unusual feature ; it relies on
magnetic bubble -memory storage in place of a disk drive . Mag­
netic bubble memory is nonvolatile user memory that retains its
contents even when the power is shut down. This type of
memory can effectively eliminate the need for disks for mass
storage . The unit comes with l28K of RAM. With a standard
keyboard , the PC-5000 can be programmed in BASIC. Its
screen is an 80-character by 8-line liquid-crystal display.

NEe
A new small-computer joins the NEC lineup here , the APC,

another IBM workalike . Instead of using an 8088, 16-bit CPU,
the APC takes advantage of its brother the 8086, that recognizes
the same instruction set. It is equipped with 128K user memory
and a I-MB 8-inch half-height double-sided, double-density
disk drive . It runs under MS-DOS or CP/M-86.

It is programmable in several high-level languages input via a
typewriter-style keyboard with 66 keys. Twenty-three function
keys and a 25-key numeric pad aid functionality . Input/output is
through standard parallel and serial ports. Video output is 80­
characters by 25-lines text on a monochrome display .

The PC-880o-still only a CP/M-compatible machine at this
point-upgrades by adding dual 320K double-sided, double­
density minifloppy disk drives . Its second upgrade makes it a
true l6-bit machine with the addition of the optional16-bit card .
This gives the user the advantage of MS-DOS capability.

Hewlett-Packard
Two new systems join the HewletUPackard lineup in this

price category, the 1201125 and the HP87XM. In this price
category, the new HP1201125 system is in its most basic con­
figuration . Driven by dual Z80A CPU's, the system has 64K of
user memory. But no disk storage is available at this price .

Programmable in BASIC and assembler, this and other data are
input via a typewriter-style keyboard with 58 keys. The key­
board includes 8 special-function keys and other soft or pro­
grammable keys. Input/output is aided by two standard serial
ports as well as an IEEE-488 port , for a variety of test and
measurement, and other devices . The standard display on the
HP120 is a 9-inch monochrome display , while the HP125 has a
12-inch monochrome display.

The HP87XM is a very basic machine at this point. Although
it has l28K of user memory and is programmable in BASIC,
Fortran, Pascal , and COBOL, you will need disk drives to take
full advantage of them.

The basic configuration of this system includes a typewriter­
style keyboard with 58 keys, a 20-key numeric keypad and eight
special-function keys . A multipurpose port facilitates input/
output. A built-in 8-inch monochrome display rounds out the
basic unit.

Other H-P small-computer systems also upgrade or are in­
troduced in this price segment. There's the portable HP85A. It is
not only introduced, but also has its RAM expanded to 32K.
This system includes 195K of built-in tape storage and a built-in
thermal printer and a built-in 5-inch monochrome CRT. It also
includes 2 serial ports and an IEEE-488 port.

The HP85B enhances the HP85A system by including an
electronic (RAM) disk for speed and storage and greater user
memory . Meanwhile, the HP86A system debuts in this category
and , while it has many of the attributes of the HP85 system, it
also includes a standard minifloppy disk drive for storage .

North Star
North Star Computers has two systems that debut in this price

category, the Hori zon and the Advantage. A micromainframe,
the Horizon is driven by an 8-bit Z80A CPU. The basis of a
multi-user system, it includes 64K of user memory and two
standard double-sided, double-density 360K minifloppy disk
drives for storage . With access to a proprietary operating sys­
tem, there are many applications for this computer system,
which includes two serial ports and one parallel for input/output.
The terminal is a user option.

The Advantage is an all-in-one microcomputer system that
includes dual floppy-disk storage . Also driven by a Z80A, it has
64K of user memory and runs CP/M . Programmable in BASIC,
Fortran, COBOL, and Pascal, this and other data are entered via
a typewriter-style keyboard with 49 keys . It also includes a
l4-key numeric pad and 15 function keys . Input/output is aided
with standard serial and parallel ports. The built-in l2-inch
monochrome screen displays 640 by 240 graphics or an 80­
character by 24-line text mode.

THE APe from NEe Is an IBM workallke.



TeleVideo
Many IBM workalikes have appeared on the market in the

recent past from many manufacturers.
Tele Video is no exception with its 8088-driven TS 1603 that

runs CP/M or MS-DOS. It offers 128K RAM and two half­
height one-megabyte double-sided , double-density floppy-disk
drives.

With two standard serial ports and an RS-422 serial port, a
user has several peripheral interface options for inpuUoutput.
The TS 1603 is programmable in COBOL, so it's readily appar­
ent this small-computer is aimed at the business market.

Sanyo
The MBC 1250 expands in this category with the addition of a

second high-density slim-line floppy-disk drive. This type of
drive shows an important trend in the small-computer industry,
miniaturization.

Unfortunate ly it also shows another important trend: compu­
ter manufacturers often find it hard to agree on standards. There
are several computers from different companies who offer
microfloppy-disk drives-each with its own "standard".

Kaypro
Kaypro adds to its line of Z80-based, 8-bit transportable

microcomputer systems with the Kaypro 10. Like the other
members of this manufacturer's line, the Kaypro 10 comes as a
full-featured unit right out of the box. However, it features not
only a double-sided, double-density 5W' floppy-disk drive, but
also a ten-megabyte hard-disk drive.

Intertec
Intertec 's new offering in this price category is the Superbrain

lI-QD . Like the Superbrainll-Jr ., this small-computer sys­
tem is driven by dual Z80A microprocessors; one handles the
actual data processing, while the other microprocessor handles
the housekeeping.

The key change in this system, and the one that raises it above
the Superbrain 11- J r. is the use ofdual 750K 5\!.I-inch miniflop­
py disk drives for storage. It has the same specifications as the
Junior and is an all-in-one unit .

Sumicom
The System 330B expands in this price category with the

addition of two 160K single-sided , double-density minifloppy ­
disk drives . This turns it into a fully configured microcomputer
system .

Apple
Two systems upgrade in this price category, the Apple lie and

the Apple lll. The Apple lIe upgrades once with the addition of a
minifloppy disk drive and disk-drive controller circuitry .

The business-oriented Apple III upgrades four times. Its first
upgrade is its increase in user memory to 128K as standard,
while its second upgrade gives it output capability by adding a
parallel port for a printer. The third upgrade brings the user
memory to 256K, and also adds a parallel port for increased
output capability, while the fourth upgrade to the 128K version
adds a standard video-display device .

IBM
The IBM Personal Computer becomes a far more powerful

tool with its first upgrade , the addition of a minifloppy disk drive
for storage. This upgrade also adds the high-resol ution display
that enhances serious computing. Its second upgrade adds the
color display device to the one-disk drive version of the IBM­
PC. In its third upgrade, the PC gains further inpuUoutput
capabilities with the addition of a serial port and the disk drive
becomes even more versatile as its mass-storage capabilities
increase to 320K .

Eagle Computer
Both Eagle models, the PC-J and lIE-3 , upgrade here . The

THE BASIS 108 from Basis, Inc. Is a dual micropro cessor (Z80A/6502)
system that runs CP/M and an Apple-compat ible DOS.

PC gains more user memory and a standard video-display de­
vice, in addition to its complete complement of bundled (in­
cluded) software. The storage capacity of the Eagle lIE-3 in­
creases with the addition of 96-track double-sided , double ­
density minifloppy disks.

Toshiba
The T100 system can handle high-resolution color graphics in

this price spectrum by adding a 640- by 200-dot resolution color
video display device .

The TJOO system gains greater mass-storage capability in this
price category with the addition of a second minifloppy-disk
drive to its configuration .

Canon
This manufacturer's offering, the ASI00 , has two upgrades.

The first adds a serial port for greater inpuUoutput capability.
The second upgrade adds a parallel port.

Heath
At this time, second disk drives for greater mass-storage

capabili ties are added to the low-profile Heath HS-100-31 kit
and the HS-120-31 kit.

Franklin
A second disk drive is added to the Franklin Ace 1200. As you

might expect, that increases the mass-storage capabilities of this
unit.

Sony
The SMC-70 becomes even more fully configured as a disk

drive is added for mass storage and a standard video-display
device is also added .

Commodore
The CBX256-80 becomes fully configured with the addition

of two disk drives.

Access Matr ix
With the addition of higher-density disks, the mass-storage

capabilities of the Access transportable increase dramatically.

LNW

In this price category's configuration, the LNW80 Model 2
gains its first disk drive for storage. Further, the user gains a
standard video-display device. R-E
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Professional Books That Help You
Get Ahead .. . And Stay Ahead!

Keep up with
current
technology

• Sharpen your
professional skills

• Be ready for
new career
opportunities

• Boost your
earning power

$19.95

Join the ELECTRONICS AND
CONTROL ENGINEERS'
BOOK CLUB and.

ANTENNA THEORY: Analysis and
Design. By C. A. Balanis. 816 pp.,
iIIus. Packed with equations, design
procedures , and plenty of nuts-and­
bolts know-how, this is the first place
to turn for answers to all your antenna
design questions.
582493-0B $39.50

(Counts as 2 of your :5boo ks!

RADIO HANDBOOK, 22/e. By W. Orr.
1,136pp., more than 1,300iIIus. Here's
the latest edition of what is universally
regarded as the most useful refer­
ence in the industry. It's a "course" in
communications, a fact-packed ref­
erence, and a how-to guide-all in a
single book! .
582442-6B $39.95

(Counts as 2 of your :5books!

VLSI TECHNOLOGY By S. M. Sze.
672 oo., 400 iIIus. , 50 tables. An an­
thology from more than 3,000 tech­
nical papers, by 14 leading experts,
cover ing eve ry thin g from crystal
growth to special packaging consid­
erations.
626/863B $32.50

(Counts as 2 of your :5boo kS)

INTUITIVE IC ELECTRONICS: A
Sophisticated Primer for En·
glneers and Technicians. By
T. M. Frederiksen. 208 pp ., iII us .
Covering both t he sim plest and the
most complicated IC designs, t his
lively, easy-to -read volume provides
a soph isti cated, nonmath emat ical
explanati on of the basic internal
mechani sms common to all semi­
conduct or devic es.
219/230

MAN UAL OF ACTIVE FILTER DE­
SIGN. 2/e. By J. L. Hilburn and D. E.
Johnson. 225 pp ., 157 easy-ro-use
design graphs. This ingenious man­
ual enables you to design filter cir­
cuits for virtually any application in
minutes-without making a single
computation ! Covers all the latest de­
signs.
287/694B $39.95

(Counts as 2 of your :5books!

PCM AND DICiITAL TRANSMIS·
SION SYSTEMS. By R. Owen. 320
pp ., 186 iI/us. This useful volume al­
lows newcomers to the field to famil­
iarize themselves with its problems
and equipment in two weeks, instead
of the three months it would ordinarily
take. .
479/542B $34.95

(Cou nts as 2 of your :5books!

OPTICAL FIBER COMMUNICA­
TIONS. By G. Keiser. 416 po., iIIus.
For those with little or no prior expe­
rience with optical fibers, the perfect
book to walk you through a typical
system. .
334/676B $35.95

(Counts as 2 of your :5books!

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J . Mar­
kus. 1,264 pp., 3,666 circuit dia ­
grams. Complete with values of corn­
ponents and suggestions for revisions,
plus the original source of each circuit
in case you want additional perfor­
mance or construction details.
404/461A $74.95

(Counts as :5of your :5bootes)

MICROPROCESSOR APPLICATIONS
HANDBOOK. Editor-in Chief, D. F.
Stout . 472 pp ., 284 itlus . At last -a
referen ce guide to microprocessor
appl ication s to help you make your
system s timel y, versat i l e, and
cost-effect ive.
617/988B $39.95

(Counts as 2 of vours bOOkSI

ELECTRONICS ENGINEERS'
HANDBOOK, z/e , Edited by D. G.
Fink & D. Christiansen. 2,272 pp.,
2,189 iIIus. This updated and en­
larged edition covers the latest knowl­
edge in the field, includi nq new ad­
vances in integrated circuits, pulsed
and logic circuits, laser technology,
telecommunications, and much more.
209/812A $79.90

(Coun ts as :5of vour s books!

DIGITAL COMMUNICATIONS. By J .
G. Proakis. 624 pp ., iIIus. A wealth of
new materia l, information abo ut
spread spectrum signals, requiring a
minimum of math to get through it.
509/271B $37.50

(Counts as 2 of your :5bookS!

This Remarkable New Reference­
a $79~50 value-Is yours
fOr only $3

THE MCGRAW·HILL
COMPUTER HANDBOOK.
Edited by H. L. Helms. 992 pp.,
475 iIIus . In one volume,
crammed with easy to get at in­
formation, ranging from design
concepts to programming tech­
niques from data bases to inter­
facing, networking, speech syn­
thesis and recognition.
279/721 A $79.50

(Counts as :5of your :5books)

ELECTRONIC COMMUNICATIONS
SYSTEMS. By W. D. Stanley. 566 pp.,
iIIus. The ideal working tool for prac­
ticing engineers who deal with a
combination of system-level con­
sideration and actual hardware imple­
mentation and operation .
582834-0 $19.95
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MICROELECTRON ICS. By J .
Millman.
423/27X8 $35 .95

(Counts as 2 of your 3 books)

OPTICAL FIBER SYSTEMS: reen­
no logy, Design , and Appllca·
tlons. By C. K. Kao.
3321770 $29 .50

INTRODUCTION TO THE THEORY
ANDDESIGN OFACTIVE FILTERS. By
L. P. Huelsman & P. E.Allen .
308/5438 $34 .50

(Counts as 2 of your 3 books)

ELECTRONIC CIRCUITS NOTEBOOK:
Prove n Designs for Syst ems Ap·
pllcatlons. Edited byS. Weber.
192/4488 $35.50

(Counts as 2 of your 3 books)

MICROCOMPUTER-BASED DESIGN.
By J . Peatman.
491/3808 $35.95

(Counts as 2 of your 3 books!

BIT-SLICE MICROPROCESSQR DE- ,~
SICN. By J . Mick & J. Brick.
417/8148 $31.50

(Counts as 2 of your 3 books)

NETWORK SYSTEMS. By R. Sharma
& P. DeSousa.
582557-0 $29.95

ENGINEERING MATHEMAT ICS
HANDBOOK, zt«. ByJ. J . Tuma.
654/2988 $34 .50

(Counts as 2 of your 3 books)

Be sure to
consider these
important
titles as well!
RADAR TRANSMlnERS. By G. W.
Ewell.
198/438 $29 .50

16·BIT MICROPROCESSOR SYS·
TEMS. By Texas Instruments. Inc.
637/6018 $49 .50

(Counts as 2 of your 3 books)

HANDBOOK OF OPERATIONA L
AMPLIFIER CIRCUIT DESIGN. By D.
E. Stout & M. Ka ufman.
617/97XB $39.50

(Counts as 2 of your 3 books)

MAIL THIS COUPON TODAY

McGraw-Hill's NATIONAL ELEC·
TRICAL CODE'" HANDBOOK , 17/e.
By J. F. McPa rtland . 1,162 pp.,
1,096 illus . Bigge r an d bette r th an
ever! This mammoth refe rence ex­
pla ins a nd clarifies the man y com­
ple x prov isions of the current
(1981) Code"'to help you meet rules
exactly and pass Inspections the
very first time .
456 /933 $29 .95

HANDBOOK OF SEMICONDUCTOR
AND BUBBLE MEMORIES. By W. A.
Triebe l and A. D. Chu. 416 pp ., il­
lus., ove r 50 worked-out prob lems .
Th is d e t ail e d , comprehe ns ive
guide br ings you right up to t he
minu te on suc h newly deve loped
dev ices as t he PLA, FIFO, CAM,
CC D, a nd ma g n e t ic b u b bl e
memory- as well as a ll the stan­
dard storage devices from ROMs
a nd RAMs to s h if t re g isters .
582 376 ·4 $24.95

ANALYSIS AND DESIGN OF DICI·
TAL INTECRATED CIRCUITS. By D.
A. Hodges & H. G. J ackson. 448 pp .,
iIIus. The only book ava ilable written
from a quantitative point of view for
those who design as wellas use le s .
291/535 $29 .50

MICROPROCESSOR SUPPORT
CHIPS Theory, DesIgn and Ap·
plicatIon. By J . J. Byers . 228 pp .,
170 iIIus. Everything from pinouts to
operating characteristics is spe lledout
for telecommunications, power sup­
plies, inte rfaces , control, video and
AID and DIA converters .
095 /1838 $38 .00

(Counts as 2 of your 3 books)

STANDARD HANDBOOK FOR
ELECTRICAL ENGINEERS,11/e. By
D. G. Fink and H. Beat y. 2,448 pp.,
1,4 14 iI/us . Today's most wide ly
us~ so urce of e lec tr ical engineer­
ing infor mation and data se rves
you as no other s ingle work whe n
you need detai led, timely, and reli­
able facts
209 /74XA $74.95

(Counts as 5 of your 5 books)

INTRODUCTION TO RADAR SYS­
TEMS, u« By M. I. Skolnik. 698
pp ., 244 iI/ us . This new edit ion of a
wide ly used te xt on rada r from the
syste ms eng ineer 's point of view
brings you full discu ssions of the
man y major cha nges that have oc-
curred in the field rece nt ly. .
579/0918 $40 .95

(Counts as 2 Of your 3 books)

ELECTRONICS
ENGINEERING
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ELECTRONIC COMMUNICATION,
4/e. By R. L. Shrader. 801 pp ; 870
iI/us . This thoroug hly updat ed ed i-'
tion offers a ll the theory and fun­
dam en t al s you need to prepa re
yourse lf for the FCC com merc ial
and ama teu r grad e license exami­
nat ions- and pass them the first
time !
571/503 $26.95

DICITAL HARDWARE DESICN. By
J . B. Peatman.428pp., over 400 iIIus.
Taking you beyond the microcomput­
e r, this guide reexamines traditional
techniques and focuses on the de­
sign of circuitry too fas t for the micro­
compute r a lone.
491/3218 $35 .50

(Coun ts as 2 of your 5 books)

ELECTRONICS ENCINEERINC FOR
PROFESSIONAL ENGINEERS' EX­
AMINATIONS. By C. R. Hafer. 336
pp ., more than 200 iI/u s. Actua lly

. two books in one-a qu ic k prepara­
t ion manu al to help you pass your
P.E. exa ms on th e first try and a
rich source of pract ical e lectronics
e ng ineer ing in fo rm at ion a nd
know-how.
254/303 $29.95

Why YOU should join now!
• BEST AND NEWEST BOOKS IN YOUR FIELD! Books are se lect ed from a wide
range of publishers by expert editors and consultants to give you cont in u ing ac cess
to the best an d lates t books in y ou r fie ld .

• BIG SAVINGS! Build your library and save money too !Savings ranging up to 30%
or more off publishers' list prices-usually 20% to 25%.

BONUS BOOKS ! You will im m ed iate ly begin to participate in our Bonus
Book Plan that a ll ow s you savings up to 80 % off the publisher 's prices
of many professional and general interest books!

r------------------,
McG raw-Hili Book Clubs
Electronics and Control Engineers'
Book Club
P.O. Box 582, Hightstown, New Jersey 08520

Pleas e en ro ll me as a m ember and se n d rnc th e thre e
choices I have listed below. Bill me only 53.00 plus local
tax. postage. and handling. If not satisfied. I may re turn
the books within 10 days and my membership will he
canceled. I ag re e to purchase a minimum of th ree addi­
tional hooks du ring my first year of membershi p as out­
lined under the Club plan described in this ad .Ash ippin g
and handling charge is added to all shipments.
Indicate below bv number the hooks vou wan t. A few ex­
p ensive books (n oted in the descrtpnons : coun t as more
than one choice.

• CONVENIENCEl 12-14 times a veal' [abou t once everv 3-4 weeks] vou receive the
Club Bu lletin FREE. It full y d escribes the Main Selection and alt ern ate selections.
A dated Reply Card is included. If you w ant the Main Selection, y o u simply do
nothing-it w ill be shipped au tom at ica lly. If you w ant an alt ernat e se lect ion - o r
no book at all -you sim p ly indicate it on th e Reply Card and return it by the date
sp eci fied . You will have a t least 10 days to decide. If, be cause oflate d elive ry of the
Bullet in yo u receive a Main Selec tion yo u do not wa n t, you may return it for c re d it
at the Club 's ex pen se .

As a Club Member you agree only to the p u rc hase of three additional books during
your first y ea r of m embership . Membership m ay be di scontinued by either you or
the Club at any time after you h ave purchased the three ad d it ional books.

Other McGraw-Hili Book Clubs:
Accountant s' and Controll ers' Book Club ' Archit ects ' Book Club' Bvte Book Club ' Chemical
Engineers' Book Club' Civil Engineers' Book Club ' Mechanical Engineers' Book Club

For more informetion, write to:
McGraw-Hili Book Clubs' P.O. Box 5S2, Hightstown, NJ 08520

__II__IIL---_
Name _

Ad d resslAp t. _

City /Slat e/ Zip _

This order suhject to acceptan ce hy McGl'3w-HiII .All prices
subject to change without noti ce. Offer good only to new
members. Orders from outside the U.S. cannot be ac­
cep ted.

E33628L _
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Your own telephone can become a 24-hour-a-day lifeguard!

The SENSAPHONE TransformsYour
Telephone Into a FUll-Time Monitor,

whether You're Home Or Not.

Calls for help so food
won't spoil.

TALKS TO YOU ­
IN CLEAR ENCLISH

Your Sensap hone uses a standard
built-in modula r telephone connector.
Instead of plugging your phone into
the wall, plug it into the Sensaphone,
then in tum plug the Sensaphone into
the wall.Total time: 10 seconds .

Once installed, the Sensaphone
does its job and re ports its findings in
clear English. f or example -

• If you are n't home and a problem
occurs, it calls anyone you've
designated and reports that pro­
blem, in English. then arranges
to quit calling once the message
is acknow ledged.

• If you want to know what time it
is, your Sensaphone tells you ­
in English.

• If you want to know the current
tem perature in the roo m, yo ur
Sensaphone tellsyou - in English.

• If the backup batteries (which
hold the "me mory" if you have
a power failure ) are low, yo ur
Sensaphone tells you so - in
English,

• If you call in from the outside to
learn how things are , your Sensa­
phone reports on allconditions ­
in English,

YOUMAYNOT BELIEVE IT AS YOU
READ THIS, BUT YOU'LL BELIEVE
WHEN YOU PLUG IT IN. YOUR
MONEYBACKIf WE'RE EXAG­
GERATING.

Read This section
carefully:
Your SENSAPHONE Will
DO All This-

1. You can call in from any phone
in the world. SENSAPHONE will
report every monitored condition
to you.

2. You can listen to roo m sounds
in your home or office through
the powerful built-in microphone,
from any pho ne in the world.

(/) 3. It reports specific unusual sounds,
~ such as a smoke alarm's ringing
o or buzzing. or a burglar alarm.a:o 4. It mo nitors and reports on any
~ three other conditio ns of your6 choice (basement water level;
is door or window opening;water
['i heater; app liance on).
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Senses and reports
problems in the home.

5. (Get this!) If one of the pre ­
programmed problems occ urs,
it automatically calls you or
anyone you designate, then states
in English what the problem is.
If the first person called doesn't
answer, SENSAPHONE calls up
to four numbers in rotation unt il
someone answers and acknow­
ledges receiving the call.

6. It monitors your household or
office electricity, so if your
refrigerator or lights go out,
it reports the problem.

7. If room temperature rises above
the number you preset, or falls
below it,Sensaphone te lls you so.

8. An automatic dialer calls any of
eight numbers with one-button
dialing.

9. It tells you the correct time , in
English, including whether the
time is a.m. or p.m.

10. It tells you the exact room tem­
perature, on request.

Monitor your home from
any phone in the world.

The Sensaphone $249.95
two for $229.95 each

A FANTASTIC GIFT IDEA!
add $3.50 per tota l order for shipping

WE ABSOLUTELY GUARANTEEI
Plug your home or office phone (or both ) into
the Sensaphone. Use it for up to 30 days. If for
any reason you decide you don't want to keep
it. ret urn it for a 100% refund.

for fast delivery on credit card orders,
call toll-free 24 hours a day,

7 days a week:

1-800-443-0100
Ask for Extension 111

Or send check or money order.
Please add $3.50 per total order

for shipping.

The Sensaphone is another electronic
marvel from

NE:W HORIZONS
Dept. HIO , 5-31 fiftieth Avenue

Long Island City, NY 11101



Sixteen-bit machines begin
to take a greater share of

the market.

R~dla

~ 'Ciiiilpiiliep ~ .~.
'~ / $3000-$3500

83000to83500 MARC STERN

DURINa'THE LAST YEAR, THE BIGGEST TREND I N THE

microcomputer industry has been the swing to the 16-bit ma­
chine. And, it's no mystery why it has happened . With the
arrival of IBM in the small-computer market, more and more of
the computer industry has jumped aboard the bandwagon , hop­
ing to carve out its niche.

For the person think ing of buying such a system there are a
couple of benefits. The first is the ability of the 16-bit
microcomputer to handle much larger amounts of memory. This
mean s that appli cations program s can become more com­
prehensive and more powerful.

The second reason is that IBM is bringing some stability and
order to this market. Just as CP/M caught on in the 8-bit market
and assured some stability and rationalization and a degree of
standardization, so has IBM and the operating system it has
chosen- MS-DOS- brought some order to the market.

This means that the buyer will have an easier time deciding
which type of machine is the best to buy, since the base of
MS-DOS- compatible software is rapidly growing.

Yes , ther e are a great many mach ines that are IBM ­
workalikes and the search for the right one can be confusing.
However , if the buyer opts for one using an 8086(88) CPU, there
is a measure of order.

Don 't think , though , the 8-bit CPU is dead . There are still
many fine machines on the market using this type of CPU. In
fact, this type of CPU is likely to be around for several years to
come in single-user machines and you' ll still find a wide variety
of those machines available in our listings.

So let' s begin our look at the new machines making their
debuts here and move on to seeing how other offerings have
upgraded .

Epson
Although Epson has long been known for its small-computer

peripheral equipment , it has also entered the microcomputer
market with two offerings of its own, the HX-20 and the easy-to­
use QX-IO . The HX-20 is a low-cost lap computer , while the
QX-IO is a full-featured small system

Right from the box, the user has access to the power of an
8-bit Z80A microprocessor and 64K of RAM. This amou nt of
memory is more than enough to handle all the user-oriented
software available for this system. This system features a plain
language user-interfac e and a one-key function access.

Fully configured , this system features the CP/M operating
system and two double- sided , double-density 5V4-inch mini­
floppy-disk drives.

Data are entered via a typewriter-style keyboard with 63 keys.
This keyboard includes 2 1 special-function keys . With the push
of one of these buttons, a user is able to access functions without
the necesssity of entering a series of "computer-like" com­
mands.

Output is via a standard 12-inch monochrome display, cap­
able of 640- by 400-dot graphics resolut ion or an 80-characte r by
25-line text display. Input/output is provided by standard serial
and parallel ports .

Hitachi
Better known for its consumer electronics products , Hitachi

also has an offering that makes its debut in this price range , the
16-bit MBE 16000 system. Another of the IBM-workalikes, it is
driven by an 8088 microprocessor , the same one used by IBM in
its Personal Computer .

With 128K of user memory, this system is easily able to
handle many functions a user may care to undertake . It uses
MS-DOS and comes with two 5V4-inch minifloppy-disk drives
for storage.

Although a firm price for this system hadn't been established
at press time , it' s likely to be about $3000 and for this amount
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TABLE 1- $3000-$3500

Manufacturer Model Price CPU Word Length Operating System Languages

Epson America - a X-10 $3000 Z80A 8-bit CP/M Not announced
(est.)

Hewlett-Pa ckard HP86B $3000 Not announced UCSD p-Sys- BASIC, Pascal, FORTRAN

~st. ) tern, CP/M
Hitach i Sales Corp . MBE 16000 000 8088 16-bit MS-DOS sASIC, FORTRAN, COBOL, I(est.) Pascal, assemb.
Zenith Data Systems Z-120 $3038 8085/8088 8/16-bit CP/M, ZOOS BASIC, COBOL, FORTRAN

(proprietary)
LNW Research Corp. LNW80 Model 2 $3045 Z80A 8-bit CP/M, Proprie- - BASIC -

tary

Apple Computer Apple lie $3069 6502A 8-bit Apple DOS 3.3 BASIC, PILOT, Logo, Pas-
cal, FORTRAN, COBOL

Sord Computer M23 Mark III C $3075 Z80A 8-bit Proprietary, CP/ BASIC, Pascal, FORTRAN
M-compatible

Toshiba America T300 $3090 8088 16-bit MS-DOS, CP/ BASIC
M-86

- NEC Home Electronics - PC·8800 - $3097 Z80A-compati- 8/16-bit CP/M, CPt BASIC - ---
ble/8086 M-86, MS-DOS

Sony SMC-70 $3125 Z80A 8-bit CP/M BASIC, CB-80, Pilot Plus

IBM IBM-PC $3148 8088 16-bit PC-DOS (MS- COBOt, FORTRAN,
DOS), CP/ BASIC, MACRO assembler,
M-86, UCSD p- Pascal
System

Apple Computer Apple III $3169 6502B 8-bit Apple SOS BASIC, Pascal

- Dynalogic Info-Tech Corp. - Hyperion - • $3195 - 8088 - - -- 16-bit - •. - MS-DOS " BASIC,-COBOL7FORTRAN,
Pascal

Sony SMC-70 $3195 Z80A 8-bit CP/M BASIC, CB-80, Pilot Plus

Toshiba America - - T300 - $3195 ~8088- . - ~-1 6-b it MS-DOS, CPt BASIC -
M-86

Canon USA AS100 $3195 8088 16-bit MS-DOS, CPt BASIC, COBOL
M-86

Radio Shack TRS-80 Model12 $3199 -- Z80A- - 8-bit ~- • TRSDOS BASIC ----
Casio , Inc. FX-9000P $3214 Z80A-comp atible 8-bit Not announced BASIC

Athena Computer Athena I $3250 NSC-800 (Iow- 8-bit CP/M Pascal -- --
power Z80)

Commodore Business CBM 8032 $3290 6502 8-bit Proprietary BASIC
Mach.

- ._- - ___ • ________• ~ _h __d - -- - -- ..
Hewlett-Packard HP86A $3290 Not announced UCSD p-Sys- BASIC, Pascal, FORTRAN

tem, CP/M
Computer Devices Inc. DOT-3000X $3295 8088 16-bit MS-DOS BASIC, FORTRAN, COBOL,

Pascal, assembler
Sanyo MBC 4000 $3295 8086 16-bit - CP/M·86 - BASIC,-assembler -- -- I
Xerox Corp. 820-11 $3295 Z80A 8-bit CP/M Not announced

NEC Home Electronics PC-8800 $3296 Z80A-compatible 8-bit CP/M BASIC - - - - -
B

IMS International 5000SX $3300 Z80 8-bit CP/M, MP/M BASIC, COBOL, FORTRAN,
TurboDOS Pascal

Canon USA - - AS100 $3320 8088 16-bit MS-DOS, cpr BASIC, COBOL:
en M-86
g Hewlett-Packard HP-85A $3340 Not announced N/A BASIC, assemblerz
0 .
a: NEC Information Syst:" APC $3346 8086 16-bit · CP/M-86, MS- BASIC, COBOL:FOR-- ---
~

DOS TRAN PASCAL Assem.Uw Texas instruments P ro f e ss ion a I $3370 8088 16-bit MS-DOS, CPt Macro Assembler, BASIC,...J
W Computer M-86, UCSD p- COBOL, FORTRAN, Pascal
6 System
0 Columbia Data Products - 1600-1 - - $3395 - 8088 '- 16-bit MS-DOS BASIC, assembler-c
a:
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Memory/Storage Keyboard I/O Display Comments

64K/2 340K DS/DD 5 Y4' 63 keys, 21 special func- 1 serial , 1 parallel 12-inch monochrome basic system
floppy drives tion, 18-key keypad CRT/80 x 25 text

mode/640 x 400 graphics
res.

128K/1 3.5-inch 270K drive 59 keys, 20-key keypad, 1 parallel 12" monochrome CRT/80 memory expands to 128K
14 special funct ion x 20 text and microdrive added

128KJ2 5 %-Inch floppy 61 keys, 8 speCial func- 1 senal , 1 parallel 80 x 251eXV640 x 400 IBM·workahke i

drives tion, 18-key keypad graph ics capability
128K/1 320K DS/DD 5 W' 77 keys, 18-key keypad , 2 serial, 1 parallel 80 x 25 text/green mono- green monochrome display
drive 13 special function chrome CRT added
96K/2 5 y.," SS floppy disk 73 keys, 11-key keypad 1 parallel, 1 serial 480 x 192 color ca- 2nd dnve
drives pability /62 x 16 text mode l

monochrome CRT
64K/2 5V4" minifloppy 63-key typew riter, 2 1 parallel , 1 ser ial, game 12-inch monochrome 2nd drive
disk-drives programmable controller CRT/80-column card /SO x

24 text mode
128K/2 330K 5 y.," DSIDD 59 keys, 20-key keypad, 2 serial , 1 parallel 14-inch color CRT color display
drives 9 spec ial function
192K/2 640K DSIDD 5 W' 67 Keys, 18 spectal 1 parallel , 1 serial 80 x 25 monochrome 2nd dnve
drives tunct ., 10 edit , 1S-key

keypad
128K/2 320K DS/DD 5 W' 81 keys,S multifunction, 1 parallel , 1 serial 14'lnch monochrome dual 3i!OK o~/oD dr ves ado-
flopDY drives 10-key keypad CRT/80 x 25 text eel
64K/2 280K 3.5" microflop- 72 keys, keypad , 9 1 parallel , 1 serial 12-inch green CRT/80 x 2nd drive
py drives special funct ion 25
64K/1 320K DS/DD 5 Y4" 59 keys, 10 special tunc- 1 parallel , 1 senal tz-incn high-res . color dis- color, senai port aooer
floppy drive tion, 20·key keypad play/SO x 25 text

256K/1140K SS/DD 5 W' 61-key typewriter, 13-key 1 serial , 2 game control - 12-inch CRT/280 x CRT added to 256K Apple III
floppy drive keypad , 2 program- ler, 1 parallel 1921560 x 192 graphics

mabie cap.!SO x 24 text
256K/1 320K DS/DD 5 y.," S4 keys, 10 function 1 serial , 1 parallel 7-inch amber monochrome transportable IBM-compatIble
floppy drive keys, 10-key keypad CRT/80 x 25 text

mode/640 x 250 graph ics
64K/1 280K 3.5" microflop- 72 keys, keypad , 9 1 parallel , 1 seria l 12-inch RGB high-res. color CRT subsituted
py drive special function color CRT
192K/2 640K DS/DD 5W' 67 keys, 18 special 1 parallel, 1 serial 640 x 200 color display, color display
drive funct ., 10 edit, 18·key 80 x 25 in text mode

kevoad
Not announced/2 640K standard 640 x 400 color graphics color version with high-res .
DSIDD 5 y.," nooov drives caeability graphics capability
SOK/11.25MB 8" DS/DD 82 keys, S program- 2 serial , 1 parallel 12-lnch monochrome/SO baSIC system
floppy drive mabie keys, 19-key (40) x 24 text mode

keypad
32K/dual floppy disk dnve 67 keys, 16-Key keypad 5.5-lnch monochrome 2SK RAM, plus disk storage

CRT,32 x 16,256 x 12S added
oraohics

68K/128K of RAM-disk standard 2 serial , 1 parallel SO-character x 4-line liq- lap computer
storage/1 DO 5 Y4" floppy uid crystal display/external
included CRT connector
32K/dual 5'14" floppy disk standard , numeric 1 serial integral display dual drives added
drive rs keypad

64K/1 3.5-inch micro 270K 59 keys, 20-key keypad , 1 parallel 9" monochrome CRT, SO 'k nc dnve added
drive 14 special funct ion x 25 text
128K/1 3.5" 280K micro 59 keys, 10 function monochrome monitor 64K RAM added
floppy drive keys, ts-kev kevoad (built-in\ /80 x 24 text
128K/1 640K slim line 5 y.," 60 keys, 15 program- 1 parallel , 1 serial 12-inch monochrome/SO x baSIC system
DS/DD floppy drive mable, 18-key keypad 25 text mode
64K/2 SS/DD 5 W' floppy standard, 10-key keypad 2 serial , 2 parallel monochrome CRT/80 x buslness-onented system
drives 24 text mode
64K/2 320K DS/DD 5 Y4" 81 keys,S multifunction, 1 parallel , 1 serial 14-inch color CRT/640 x color d la add&1
floppy drives to-kev keypad D 400 res.! SO x 25 text
64K/2 409K DS/DD half- N/A 2 serial, 3 parallel N/A mrcrornamtrame system
heiaht 5 Y4" tlooov drives
Not announced/2 640K standard 1 seriat 640 x 400 color graphics se'181 port aaaea
DS/DD 5 y.," floppy drives capability
32K/builHn tape storage, 58 keys, 20-key keypad, 1 semil b uTIl-in 5 (;RT /256 x 192 senal port addea
195K 8 special function oraoh ics/32 x 16 text
256K/1 1MB S-inch half- 66 keys, 25-key keypad, 1 parallel , 1 serial 80 x 25 monochrome '~8K-1'1'1emorv aaaea a
heiaht DS/DD drive 23 function o

-f
64K/2 320K DSIDD 5 Y4" 97 keys, 17-key keypad , 1 parallel , 1 serial 12-inch monochrome CRT, a
floppy drives 12 specia l funct ion 720 x 300 res., SO x 25 III

m
text :xl

128KJ2320K 5 W' floppy 83 keys, 10 special func- 2 serial , 1 parallel 12-inch monochrome basic system
~

<0

disk drives tion , keypad CRT/80 x 25 text ex>w
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TABLE 1-$3000-$3500 (continued)

Manufacturer Model Price CPU Word Length Operating System Languages

North Star Computers Advantage 8116 $3399 Z80N8088 8116-bit MS-DOS, BASIC, FORTRAN, COBOL,
GDOS Pascal

Apple Computer Apple III $3404 6502B 8-bit Apple SOS BASIC, Pascal

IBM IBM-PC $3433 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CPt BASIC, MACRO assembler,
M-86, UCSD p- Pascal
System

Canon USA AS100 $3445 8088 16-bit MS-DOS, CPt BASIC, COBOL
M-86

NEC Home Electronics PC-8800 $3447 Z80A-compatible 8-bit CP/M BASIC

NEC Information Syst. APC $3448 8086 16-bit CP/M-86, MS- BASIC, COBOL, FOR-
DOS TRAN, PASCAL. Assem.

TeleVideo Systems Inc. TS 802 $3495 Z80A 8-bit CP/M COBOL

Alspa Computer BC-800 $3495 Z80A 8-bit CP/M

Sumicom Inc. System 330E $3495 8088 16-bit MS-DOS/CP/ FORTRAN, COBOL, Pas-
M-86 cal, BASIC

Computer Devices Inc. DOT-3000Y $3495 8088 16-bit MS-DOS BASIC, FORTRAN, COBOL,
Pascal, Assembler

Eagle Computer Inc. Eagle PC-2 $3495 8088 16-bit CP/M-86, MS-
DOS

Digital Equipment Corp. Rainbow100 $3495 Z80/8088 8/16-bit proprietary Not announced

Intertec Data Systems Superbrain II - $3495 Z80A 8-bit CP/M BASIC, FORTRAN
SO

NEC Information Syst. APC $3498 8086 16-bit CP/M-86, MS- BASIC, COBOL, FOR-
DOS TRAN, PASCAL, Assem.

Zenith Data Systems ZF-11 0 $3499 8085/8088 8/16-bit CP/M/ZOOS BASIC, COBOL, FORTRAN
(proprietary)

the user gains access to such high-level languages as BASIC, This system uses the proprietary TRSDOS system and be-
Fortran, COBOL, Pascal, and assembler. cause it does, onecan easily assume that itcomes witha standard

The graphics resolution of this computer is 640- by 400-dots disk drive, which it does. The standard drive is a double-sided,
and the text display is 80-characters by 25-lines. Input/output is double-density 8-inch slim-line floppy capable of 1.25MB of
provided by standard parallel and serial ports to which a user can mass storage. This amount of storage is enough to satisfy any-
add a variety of peripherals including printers and modems. one's needs at first.

The MBE 16000 is fully configured right out of the carton. Programmable in BASIC, this and other data are entered
through a keyboard with 82 typewriter-style keys. This unit also

Hyperion
features eight programmable keys and 14special-function keys.

An all-in-one unit, the 12-inch green monochrome monitor,
One of the remarkable events of the last year has been the keyboard and system box are housed in the same cabinet. The

appearance of a number of IBM-workalike transportable com- display is 80 characters by 24-lines in the text mode. Input/
puters and the Hyperion is one of them. output is aided with two standard serial ports and one standard

Driven by a 16-bit 8088 CPU, this micro ystem comes with parallel port.
256K of user memory as standard.

AthenaCapable of running under the near-standard MS-DOS, the
Hyperion comes equipped with one double-sided, double- This is one of the more unusualtransportables on the market
density 320K minifloppy-disk drive. because it relies on using user memory configured as a disk for

Programmable in BASIC, COBOL, Fortran and Pascal, this high-speed storage and data access. Using memory configured
and other data are entered via an IBM-like 84-key low-profile as a pseudo-disk or virtual memory disk isn't a new idea in the
keyboard. It features 10 special-function keys and a lO-key microcomputer market, but it is usually an add-on feature, rather
numeric keypad. Input/output is aided by standard parallel and than a standard one. The key advantage to a memory disk is a
serial ports (extra-cost options on the IBM PC). manyfold increase in program execution speed. Further, the

Since it is a transportable, it has a built-in display. This video Athelia 1 relies on low-power CPU' s and circuitry to have
display is a 7-inch 80-character by 25-line amber unit. It is also effective battery operation.
capable of 640- by 250-dot graphics. The Athena 1 is driven by dual NSC-800' s, low-power ver-

en sions of the popular Z80 8-bit microprocessor. It comeso equipped with 68K of RAM and l28K of memory dedicated toZ Radio Shack0 the virtual memory disk.
a: The Model 12 debuts in this price category. A business- The user doesn't have to keep this machine powered upl-o oriented system, the Model 12 is driven by an 8-bit Z80A indefinitely to retain this storage because Athena makes aw
..J microprocessor and is equipped with 80K of user memory. double-density 5\4-inch floppy disk available for permenantw
6 There is a powerful base of proprietary and second-source backup. The system runs under the CP/M operating system and
0 software available for it which gives the user access to many so the user has a wide range of already-produced programs«
a: applications. available.
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Memory/Storage Keyboard I/O Display Comments

128K12 360K DSiDD 5 y." 49 keys, 14-key keypad, 1 parallel, 1serial 12-inch monochrome basic system
floppy drives 15function keys CRT/640 x 240 graphics

res.l80 x 24 text mode
128K12 140KSS/DD 5 W' 51 -key typewriter, 13-key 1 serial , 2 game control- 12-inch CRT/280 x 2nd drive added to 128K Ap-
floppy drives keypad, 2 program- ler, 1parallel 1921550 x 192graphics pie III

mabie cap.l80 x 24 text
54K12 320K DS/DD 5 W' 59 keys, 10specialfunc- 1 parallel, 1 serial 12-inch monochrome/80 x 2nd drive
drives lion, 20-key keypad 25 text

Not announced/2 540K standard 1 serial, 1 parallel 540 x 400 color graphics parallel port
DS/DD 5 Y4" floppy drives ca~ability

64K12 1 MB DSiDD 8" Ilop- 81 keys, 5 multifunction, 1 parallel, 1senal 14-lnch monochrome dual8 DR/DO drives added
py drives 10-key keypad CRT/80 x 25 text
128K12 1MB 8-inch half- 55 keys, 25-key keypad, 1 parallel , 1serial 80 x 25 monochrome 1diskdrive added
height DSiDD drives 23 function
54K12 358K DSiDD 5 y." 72 keys, 16 program- 2 serial, 1 serialRS-422 14-inch monochrome/80 x third senal port
drives mable, 17-key keypad port 25 text
54K12 1.2MB floppy drives 95 keys 2 serial, 2 parallel , 1 12-mch monochrome/80 x basIc system

RS-422 network port 25 text
128K12 720K 5 W' floppy 95 keys, 8 special func- 1 serial, 1 parallel monochrome CRT 2 720K 5 W' dnves
dives tion, to-kev keypad
128K11 3 W' 280K micro 59 keys, 10function monochrome (built-m)/!Ju 64K RAM added
floppy drive keys, 18-key keypad x 24 text
128K12 320K DS/DD 5 W' 105keys 2 serial, 1 parallel 12-inch high-res. mono- 2nd dnveadded
floppy drives chromen20 x 352

capability/80 x 25 text
mode

54K12 400K 5 W' floppy 58 keys, special func- 1 serial, 1 RS-423 syn- monochrome CRT/80 x basic system
drives tion, 14-key keypad chronous 25 text
64K12 1.5MB 5 W' floppy 52 keys, 18-key keypad 2 senal 12-inch monochrome/SO x diskcapacity increasesby
drives 24 textmode 7<iOK
128K11MB 8-inch half- 56 keys, 25-key keypad , 1 parallel, 1serial 80 x 24 color, 540 x 200 color CRT added to 1 drive
height DS/DD drive 23 function mono res., 150 x 10015- model

color, 320 x 200 4-color
128K12 320K DS/DD 5 W' 77 keys, 18-key keypad, 2 senal, 1 parallel user option basIc system
drives 13 specialfunction

Programmable in high-level Pascal, this and other data are written for this system. However, Digital Research, the produc-
input via a standard typewriter-style keyboard. Input/output is ers of CP/M-86, indicates that this will soon change and more
provided by two standard serial ports and one parallel port. companies will write software for this operating system.
These can be used to interface with a wide variety of peripherals. Since it has an operating system, one can assume it also has a

The Athena I makes one other departure from standard disk and it does. It comes equipped with a 640K slim-line
transportable configuration with its display. Unlike other trans- double-sided, double-density minifloppy disk drive that saves a
portables that use power-hungry CRT's, this small system uses a great deal of space.
four-line, 80-character liquid crystal display. It seems this unit is Programmable in BASIC and assembler, this and other data
a cross between the lap and the transportable computer. An are input via a keyboard containing 60 keys, 15 programmable
external video output is available for a standard video display. keys and an 18-keynumeric keypad. Input/outputis provided by

Compu ter Devices
standard serial and parallel ports.

The standard display device for the 80-character by 25-line
The DOT-3000X is another of the many IBM-workalike trans- text display of the MBC 4000 is a 12-inch monochrome unit.

portables on the market. An upgraded system, the 30ooy, is also included in this price
Driven by a 16-bit 8088 microprocessor, the DOT-3000X category. In this higher-cost version, the amount of user mem-

comes with 128K of RAM. This amount of memory should ory doubles.
enable the user to take advantage of the new generation of
powerful IS-bit software coming to the market.

XeroxCapable of operating under MS-DOS (MicroSoft Disk Op-
erating System), the DOT-3000X comes with a 3.5-inch 280K Long active in the office-product market, Xerox has an entry
microfloppy disk drive. It is programmable in BASIC, Fortran, in the small-computer sphere, the 820-11. First released as the
COBOL, Pascal, and assembler. 820, this system was upgraded last year.

User input is via a typewriter-style keyboard with 59 keys. Driven by an 8-bit Z80A CPU, the 820-11 comes equipped
There are also 10 special-function keys and an 18-key numeric with 64K of RAM. It features two standard single-sided,
keypad. Output is via a built-in 5\12 by 9-inch display that is double-density minifloppy-disk drives for storage. It operates
capable of an 80-character by 24-line text mode. under CP/M and gives the user access to the wide variety of

programs available under that operating system.

Sanyo
Input/output is handled by a standard serial port to which a

variety of peripheral equipment can be interfaced, while video
Another of the many 16-bitmachines on the market is another output (80 characters by 24 lines of text) is handledby a standard 0

0
offering from Sanyo, the MBC 4000. Driven by a 16-bit 8086 monochrome display. -t

0
CPU, the MBC 4000 comes equipped with 128K of RAM. CD

IMS International m
Departing from what seems like the norm today, this system :0

runs under the l6-bit version of CP/M, CP/M-86, which, at the An S-IOO micromainframe system is available from IMS ~

(0

moment, limits the user in the amount of software that has been International, the 5000SX. co
(.,)
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THE HYPERION Is a transportable IBM workallke.

The 5000SX is a Z80-based , 8-bit system that includes two
409K double-sided , double-density minifloppy-disk drives for
mass storage. It is capable of operating under CP/M and this
gives the user a wide choice of application programs.

When this disk storage is combined with the 64K of RAM, the
system's power is quite evident. It will easily handle many
routines a user may choose to run.

With two standard serial ports and three standard parallel
ports, one can see the 5000SX is the basis of a multiuser system.
With this number of input/output ports, a user can interface two
terminals and three printers or a terminal , modem, and several
other peripheral s. Thus, more than one person can use this
system , if it has more than one terminal installed . With the
number of parallel ports, it can act as the mainframe driving
several peripherals in an office or manufacturing setting.

Columbia Data Products
Every day it seems that one manufacturer or another is in­

troducing an IBM-workalike small-computer system and
Columbia is no exception. Its 1600-1 is driven by the same
16-bit CPU, an 8088, used by IBM and it runs under the same
operating systems, MS-DOS, CP/M-86 (available for the IBM
PC) and UCSD p-System (also availab le for the PC) .

With 128K of RAM, the basic version of the 1600-1 has twice
the memory of the basic PC. It also includes two 320K double­
sided, double -density 5V4-inch minifloppy disks as standard for
mass storage. This system is programmable in BASIC and
assembler.

Equipped with an 83-key typewriter-style keyboard , this unit
includes 10 special-function keys-as does the IBM-and a
numeric keypad . (The importance of a numeric keypad can 't be
underestimated. It speeds numeric data entry and makes the
system far more flexible to use.)

With two standard serial ports and one standard parallel port ,
the user has a number of interfacing options. He can use the
serial ports to support printers , plotters, or modems and he can
use the parallel port to support a printer. IBM makes these user
options.

An 80-character by 25-line text display is read on a standard
12-inch monochrome video display .

North Star
North Star's all-in-one Advantage 8/16 combines all the fea­

tures of an 8-bit small computer with those of a l6-bit machine
by using dual Z80A and 8088 CPU's . This gives the user access
to the wide variety of programs available for each type of
system.

With 128K of RAM , the Advantage 8/16 is a versatile ma­
chine that is programmable in BASIC , Fortran , COBOL, and
Pascal. It provides two standard 360K double-sided , double­
density minifloppy disk drives for storage .

Equipped with a typewriter-style keyboard, having 49 keys, it
also includes a 14-key numeric keypad and 15 special-function
keys . User input is handled by this device. However, input can
also come via the standard serial port.

Output , on the other hand, is displayed on a standard 12-inch
monochrome video screen, either as 640- by 240-dot graphics or
80-character by 25-line text. Output can also be routed through
the standard parallel port to a printer.

TeleVideo
The TeleVideo TS 802 is another of this computer man­

ufacturer 's Z80A-based, single-user systems. Fully configured
right from the box, it includes two standard 368K double-sided ,
double-density minifloppy-disk drives.

With 64K of RAM , the TS802 is easily able to handle many
tasks . When this amount of user memory is combined with the
standard disk drives, one can easily see it is a powerful system,
capable of running under the industry-standard CP/M operating
system .

Programmable in COBOL, this and other data are entered via
a typewriter-style keyboard with 72 keys. The keyboard also
features 16 programmabl e keys and a 17-key numeric keypad.
Input/output is provided by two standard serial ports and an
RS-422 serial port.

Since this is a fully configured system, the video-display
device is standard. It uses a l4 -inch monochrome screen to
display 80 characters by 24 lines of text.

Alspa
A newcomer to the small-computer arena, the Alspa BC-800

includes a great deal of bundled (included) software. Relying on
proven 8-bit Z80A technology, this system comes with 64K of
RAM.

A fully configured system, it comes with two 1.2MB floppy­
disk drives for storage-a valuable asset. It operates under
CP/M , which provides the user with access to a wide variety of
proven application programs.

Data is input via a 95-key keyboard and it is output to a
standard l2 -inch monochrome display. Input/output is provided
by two standard serial, two standard parallel and one serial
RS-422 port.

Sumicom
Sumicom 'sSvstem 330£ is another of the IBM workalikes on

the market and ituses the same CPU, the l6-bit 8088, that IBM
chose for its Personal Computer.

Equipped with l28K of user memory--enough to handle the
biggest of spreadsheet programs-the System 330£ comes with
two 720K 5 lf4-inch minifloppy disks for mass storage. This
feature makes this system far more flexible than relying on one
disk . Adding to its capabilities are the operating systems avail­
able, MS-DOS and CP/M-86.

This typewriter-style keyboard with 95 keys also includes
eight special-function keys and a l4-key numeric keypad.

ZENITH'S LOW PROFILE ZF·100 Is a powerfUl machine.



Actually a system upgrade over lower-priced versions, the
System 330£ is capable of input and output through standard
serial and parallel ports. Video output via a monochrome video
display device.

Eagle
The Eagle PC-2 is another of the IBM-workalikes on the

market and uses the same CPU that is used in the IBM PC, a
l6-bit 8088.

The computer comes with l28K of RAM, or twice that of the
IBM. This is enough to handle any of the l6-bit applications
programs on the market.

That it can run programs written under either MS-DOS or
CP/M-86 indicates it has standard disk drives, and it does. The
Eagle PC-2 comes equipped with dual 320K 5V4-inch miniflop­
py disk drives. This feature makes it a highly versatile system.

User input is via a 105-key keyboard and input/output is
handled via two standard serial ports and one standard parallel
port.

A fully configured system, video output is to a standard
12-inch high-resolution monochrome display that's capable of
an 80-character by 25-line text display.

DEC
Long the leader of the minicomputer world, Digital Equip­

ment Corp. joined the microcomputer world a year and a half
ago with its release of several small-computer systems. These
systems included the Rainbow 100.

Equipped with Z80 and 8088 CPU's, this system uses a
proprietary operating system that allows the user access to the
world of CP/M and MS-DOS.

The computer comes with 64K of RAM, or enough to handle
fairly complex tasks. The dual-standard minifloppy-disk drives
are capable of 400K of storage apiece and add to the versatility
of this system.

The main slim-line, typewriter-like keyboard has 58 keys
including special-function keys and a l4-key numeric keypad.
Output to the user is handled via a high-resolution monochrome
video display.

Fully configured, this system includes one standard serial port
and one serial RS-423 synchronous port.

Intertec
The Intertec Superbrain U-SD is the third upgrade of this

manufacturer's all-in-one series of microcomputers. Using dual
Z80A 8-bit CPU's, this system has 64K of RAM, and uses the
CP/M operating system.

It upgrades in its disk storage capability. This system now has
two 1.5MB super-density 5V4-inch minifloppy-disk drives. An
all-in-one unit, it includes a 12-inch monochrome display in the
same cabinet with the system box and the keyboard that contains
62 typewriter-like keys, a 25-key numeric keypad and 23

COMPUTER DEVICES' DOT-3000X Is another transportable IBM work­
alike.

tJiimpii£8P
$3000-$3500

special-function keys. This box also houses the two standard
serial ports.

Zenith
The second member of the Zenith 2-100 family appears in this

price category, the all-in-one version, called the 2-120. This
unit combines the keyboard, system box, and video-display tube
into one cabinet, much like the computer workstations with
which many people are familiar. Unlike those terminals, which
are usually linked to a mainframe and lack any real power of
their own, the 2-100 is a full-blown small-computer system.

Driven by an 8-bit 8085 and a l6-bit 8088, this 8/16-bit
system comes with 128K of RAM. An IBM-workalike, it has
twice the memory of the IBM Pc.

Because it uses the proprietary Zenith Disk Operating System
(ZDOS) and CP/M, one can assume it has a disk drive included
as standard for storage, and it does. The disk drive is a 5V4-inch
minifloppy 320K double-sided, double-density unit. This com­
bination is powerful enough to give a .user a good start in
microcomputing.

Programmable in BASIC, COBOL, and Fortran, this and
other data are entered via a typewriter-style keyboard with 77
keys. This keyboard includes an 18-key numeric keypad and
nine special-function keys. Input/output is provided by two
standard serial ports and a parallel port.

Since it's an all-in-one unit, the video-display tube is included
in its basic configuration. It's a 12-inch monochrome display,
capable of displaying 80-characters by 24-lines.

The low-profile system, the 2F-100, upgrades in this price
category to become a full-featured system, with the exception of
a standard display. This upgrade adds a second disk drive to the
low-profile 2F-l00 system. The video display is still a user
option.

Hewlett-Packard
The HP86B system upgrades with the addition of more user

memory-128K now-and a 3.5-inch 270K microfloppy drive.
More and more manufacturers are turning to this type of drive
because of the space savings. Like a minifloppy, it makes a
system more versatile.

At the same time, the HP86A is also upgraded with the
addition of the same type of 3.5-inch drive, while the HP85A
upgrades with the addition of a serial port. This gives the HP85A
telecommunications capability if you add a modem or the
capability to interface with a serial printer. rather than relying on
the built-in thermal printer.

IBM
The IBM Personal Computer becomes more powerful and

capable of high-resolution color output with the addition of a
color video-display tube to the double-sided, double-density
drive model. In this configuration, a serial port is also added for
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communications capability , if you choose , or to interface with a
serial printer.

The second upgrade-a second disk drive for storage-brings
the IBM Personal Computer to its full configuration. Now it has
two disk drives for added flexib ility in mass storage and data
acce ss.

Apple
The Apple /Ie is just about fully config ured in this price

category. In the latest upgrade , a seco nd minifloppy-disk drive
is added for grea ter mass storage.

At the same time , the Apple fIf upgrades twice . In the first
upgrade , a standard high-resolution video display device is
added to the 256K version of this sma ll-computer system.

The l28K version of the same system becomes fully con­
figured with the add ition of a seco nd minifloppy disk drive for
mass storage.

NEC
The NEC APC becomes a far more powerful system with its

three upgrades. The first adds 128K to the amount of RAM ,
while the second adds a disk drive. At once, this upgrade makes

THE ALL-iN-ONE version of Zenith 's 8/l6-blt computer system , the Z-100
has a non-glare green CRT and two 320K 5V.-lnch drives.
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<t: EPSON's aX·fO desktop computer features two double-sided, double-
0: dens ity disk drives and runs the CP/M operating system.
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the system far more flexible . The third upgrade adds a color
video-display device to the one-drive needed and gives you
color-gra phics capability.

The PC-8800, now an 8116-bit system with access to both
CP/M and MS-DOS, the leading operati ng systems of the 8-bit
and 16-bit worlds, now becomes fully configured as dual 320K
double-sided, double-density disk drives are added. It gains
even more capabi lity as the disk-drive capaci ty is increased eve n
further with dua l eight-inch floppy-disk drives .

Toshiba
With the two upgrades to the BOO small -comp uter system, it

makes the transition from a monochrome microcomputer with
two drives to a color computer with two drives..

The first upgrade brings the monochrome system to full
configuration with the addition of a second disk drive. Th is
increases the flexibility of this system .

Under the seco nd upg rade , the monochrome display is
changed to a high-reso lution colo r disp lay and this system gains
color-graphics capabi lity, if the user chooses to use it.

Sony
The SMC-70 system becomes quite full-featured here. With

its first upgrade , a second disk drive increases this system's
storage flexibi lity and capabi lity. This system was the first to
make use of 3 .5-inch microfloppy-disk drives, which a number
of other microcomputer companies are also making use of.
However , this isn 't yet the standard size because there are also
varie ties availa ble in the 3 to 3.25-inch range .

The second upgrade substit utes a high resolution ROB color
video-d isplay device for the monoc hrome disp lay and gives this
system its full configuration.

Canon
In this price category, the Canon AS100 system upgrades

three times. The first upgrade gives this system color-graphics
capabili ty with a color video-display tube capab le of a 640- by
400 -dot resolution.

In the second upgrade , a seria l port is added to the ASJOO's
configuration. The third upgrade , adding a parallel interface,
frees the seria l port for communicatio ns use solely. (The parallel
port can be dedicated to a printer.)

Texas Instruments
The Prof essional Computer becomes nearly fully config ured

in this price category with the addition of a second double-sided ,
double-density 320'1<. minifloppy-disk drive . This addition gives
the user access to a second disk which speeds system opera tion.

Casio
The Casio FX-9000P has its memory increased to 32K with

the addition of 28K of memory. Further, the versatility of this
sma ll system is increased with the addition of a minifloppy- disk
drive .

LNW Research
The LNW80Model /I becomes a fully configured system with

the addition of a second minifloppy-disk drive.

Sord
Although the name M23 Mark fIf C looks as if it might be a

new system, it is, in reality , an upgraded Sord M23 system. In
this configuration, the sys tem upgrades and gains color capabil­
ity with, as you might expect, the addition of a color video­
disp lay device.

Commodore
The 8032 system , which was introduced several price

categories ago. makes its appearance again, now in its fully
configured state . This system, which includes a standard CRT,
now also has duel 5V4-inch minifloppy-disk drives included for
storage . R-E



An innovative lap computer
is among the new machines
we see here.

tfO,;,pii£8ii .
$3500-$4000

83500to84000 MARCSTERN

AS WE MOVE INTO THE HIGHER PRICE CATEGORIES, PERHAPS

you 've noticed how more and more central processing units
have become 16-bit devices. This contrasts quite markedly with
the situation a year ago, when the majority of higher-priced,
small-computer systems on the market were still8-bit machines.

Why has this happened? The key reason is IBM 's move into
the microcomputer market. It has legitimatized the
microcomputer in the eyes of many and it has created a vast
market of new users. Seeing this, the rest of the microcomputer
industry has jumped aboard the bandwagon with new IBM­
workalike or compatible systems. A second reason, that is just
as important, is that the microcomputer industry has seen the
power available in the 16-bit CPU and it wants to make use of
that power.

In this price category, II new systems make their debuts .
Most are from manufacturers that have already been introduced
in other price categories . However, there are four new compa­
nies that make their appearances here. Let's begin our look at
this market with those four new companies. Then we will
explore the rest of the category and see how various systems
upgrade .

Gavilan
The Gavilan is one of the most innovative of the new genera­

tion of lap computers. now making their debut s. It is very
frankly aimed at the busines s market and makes no bones about
saying so. Because it is, this system includes a variety of
bundled (included) software for word-processing, appointments
and other business-oriented tasks . They are contained in plug-in
capsules, as the company terms them .

Perhap s the most innovative fact about the Gavilan is its size.
Even though it includes a microdi sk drive for storage as part of
its basic configuration, it easily folds up and fits into the average
briefcas e. If you ' ve looked closely at the chart you 've probably
noticed that it only comes with 32K of RAM . Other ROM-based
function s reside in another 32K of built-in memory and this

leaves a fu1l32K available for the user. This ROM handles much
of the work that RAM is required to do in other systems. This
system is driven by a 16-bit 8088 microprocessor, that makes it
another of the many IBM-workalikes that are now on the mar­
ket.

Because it does have a standard disk drive it needs an operat­
ing system and the one Gavilan has chosen is the near-standard
16-bit operating system, MS-DOS. Due to the extensive pack­
age of software included with this system, a user really won't
have need of much more software than that included.

The Gavilan's other unique feature is its "mouse." A re­
latively new feature in the small-computer world, a mouse is a
small device that rolls around a desk top. It interfaces with the
system 's memory and lets the user move the cursor all over the
screen. This eliminates the need for keyboard use and lets the
user pick a function from severa l on the screen, provided a
program has this type of feature, by just moving the mouse
around. But ratherthan relying on a true "mouse," Gavilan uses
a touch-sensitive plate under the 8 line by 66-character liquid­
crystal display so a user can access a particular function.

Fujitsu
A leading Japanese computer manufacturer, Fujitsu has an

entry in the microcomputer field, the Micro 16, a unit with 8­
and 16-bit co-processors .

Driven by either a proven 8-bit Z80A CPU or a reliable l6-bit
8086-the bigger brother of the 8088-the Micro 16 has access
to the world of CP/M and its many programs, Concurrent CP/M
and its multitasking capabilities, or optional MS-DOS. This
gives the user access to a versatile software base.

Equipped with 128K of user memory, this system will easily
handle any of the many sophisticated programs available on the
market today . Its mass-storage capabilities-two standard 320K
double-sided, double-density minifloppy-disk drives-is also
easily up to any task given the system.

The keyboard has a total of 98 keys and a separate numeric
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TABLE 1-$3500-$4000

Manufacturer Model Price CPU Word Length Operating System Languages
Athena Computer Athena I $3500 NSC-800 (Iow- 8-bit CP/M Pascal

power Z80)

Texas Instruments Profess ional $3515 8088 16-bit MS-DOS, CPt
Computer M-86, UCSD p-

S stem
Basis Inc. Basis 108 $3590 Z80Al6502 8-bit CP/M, Apple

TeleVideo Systems Inc. TS 1603 $3590 B08B 16-bit

Compaq Computer Corp. Compaq $3590 B088 16-bit

Zenith Data Systems ZF-100 $3598 8085/B088 8/16-bit

•
IBM IBM-PC $3598 8088 16-bit

Zenith Data Systems Z-120 $3599 8l'85 /8088 8/16-bit

Sage Computer Tech. Sage II $3600 MC68000 16/32-bit UCSD p;Sys-
tem, CP/M-86K,
Modula 2,
Hyper-FORTH

Apple Computer Apple III $3604 6502B 8-bit Apple SOS

Zenith Data Systems ZF-100 $3638 8085/80B8 8/16-bit

Sony SMC-70 $3645 Z80A 8-bit

Texas Instruments Professional $3670 8088 16-bit MS-DOS, CPt Macro Assembler, BASIC,
Computer M-86, UCSD p- COBOL, FORTRAN, Pascal

S stem
IBM IBM-PC $3677 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,

DOS), CPt BASIC, Macro Assembler,
M-86, UCSD p- Pascal
System

Dynalogic Info-Tech Corp. Hyperion $3690 BOBB 16-bit MS-DOS BASIC, COBOL, FORTRAN,
Pascal

Basis Inc. Basis 108 $3690 Z80Al6502 8-bit CP/M, Apple

IMS International 5000lS $3700 Z80 8·bit CP/M, MP/M
TurboDOS

Sony SMC-70 $3700 Z80A 8-bit CP/M

Compaq Computer Corp. Compaq $3705 B088 16·bit Compaq DOS BASIC
(Similar to IBM

Hewlett-Packard HP-85A $3735 Not announced BASIC, Assembler

Sord Computer M23 Mark V G $3785 Z80A B-bit Proprietary, CPt BASIC, Pascal, FORTRAN
M-compatible

Wang Laboratories Professional $3790 8086 16-bit MS-DOS, CP/M BASIC, COBOL, FORTRAN,
Computer emulation Pascal

Hewlett-Packard H858 $3790 Not announced Proprietary BASIC, Assembler

Commodore Business SuperPET $3790 650216809 8-bit Proprietary BASIC, APl, COBOL, FOR-
Mach. TRAN Pascal
Toshiba America T300 $3795 8088 16-bit MS-DOS, CPt BASIC

M-86

C/) Columbia Data Products 1600-1 $3840 8088 16-bit MS-DOS BASIC, Assembler
o
Z IBM IBM-PC $3842 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
0
a: DOS), CPt BASIC, Macro Assembler,
~ M-86, UCSD p- Pascalo
w System
...J
w NEC Home Electronics PC-8800 $3846 Z80A-compati- 8116-bit CP/M, CPt BASIC
0 ble/8086 M-86, MS-DOSa Hewlett-Packard HP86A $3865 Not announced UCSD p-Sys-«a: tem, CP/M
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Memory/Storage Keyboard I/O Display Comments
681<1256K of RAM-disk stor- standard 2 serial , 1 parallel 80-character x 4-lIne IIq- 250K
age/1 DO 5 Y4' floppy uid crystal display/external

v included CRT connector --- ~~ -- ~ - ---
641<11 320K DS/DD 5 Y4' 97 keys, 17-key keypad, 1 parallel, 1 serial 13-inch color CRT, 720 x color GA r added to 1-dlsk
floppy drive 12 special function 300 res., 80 x 25 text version

1281<125 Y..' floppy driv- 58 keys, 15 program- 1 parallel, 1 serial RGB and composite/280 2tl6K memory
~'V'

es/256K memory (RAM) mable, number keypad x 192 res.l80 x 25 text
disk added ~ _ - - .• .. - - ~._- - - -
2561<12 half-height 368K 72 keys, 16 program- 2 serial, 1 serial RS-422 14-inch monochrome/80 x memory expanded to 256K
DS/DD floppy drives mable, 16-key keypad port 25 text
1281<12 5 Y4' DS/DD drives, 83 keys, 10-key keypad, 1 parallel, opl. serial 9·inch monochrome (built- secono onve aooea
640K 10 special funcl. in)/80 x 25 text

- - - - - - - - -- -~~- --- - ~

1281<11 320K DS/DD 5 Y4' 77 keys, 18-key keypad, 2 serial, 1 parallel color GRTl640 x 225 high-res. color GA I added
drive 13 special funcl. high-res., 80 x 25 lines
1281<12 320K DS/DD 5 Y4' 59 keys, 10 special func- 1 parallel , 1 serial 12-Inch monochrome/80 x memory 10 1:':01\

drives tion, 20-key keypad 25 text

- - - --- --- -- -
128K12 320K DS/DD 5 Y4" 77 keys, 18-key keypad, 2 senal, 1 parallel bUilt-in 80 x 25 mono- 2nd dnve added
drives 13 special funcl. chrome CRT
1281<11 640K 5 Y4' floppy N/A 2 serial, 1 RS-488, 1 N/A powerful MC68000-based mi-
drive parallel cromainframe

--- - -- ~ - -2561<12 140K SS/DD 5 Y," 61-key typewriter, 13-key 1 serial, 2 game control - 12-inch CRT/280 x 2nd dnve added to 256K Ap-
floppy drives keypad, 2 program- ler, 1 parallel 1921560 x 192 graph ics pie III

mabie cap.l80 x 24 text
1281<12 320K DSIDD 5 Y4' 77 keys, 18-key keypad, 2 serial, 1 parallel green monochrome

~ee~ "I

drives 13 special funct. ~ - . - ~ CRT/80 x 25 text -- -- -641<12 280K 3.5" microflop- 72 keys, keypad, 9 1 parallel, 1 serial 12-Inch RGB high-res. color CR I suoslluteo for dis-
py drives specia l function color CRT play

1281<12 320K DSIDD 5 Y4' 97 keys, 17-key keypad, 1 parallel , 1 serial 12-inch monochrome CRT, ry (;lUU~'~~11:.-

floppy drives 12 special function 720 x 300 res., 80 x 25. . . . . - ~-
__ disPla~_ _ _ _ __ _. -641<12 320K DS/DD 5 Y4' 59 keys, 10 speCial func- 1 parallel, 1 seria l 12-inc high-res. color dis- color display added to 2-dnve

drives tion, 20-key keypad play/80 x 25 text DS/DD system

2561<12 320K DS/DD 5 '14" 84 keys, 10 function 1 serial , 1 parallel 7-inch amber monochrome secono onve aooeo
floppy drives keys, 10-key keypad CRT/80 x 25 text

. - -- - mode/640 x 250 graphics -- __...' «-- -
1281<125 Y4' floppy driv- 58 keys, 15 program- 1 parallel, 1 serial RGB and compos ite/280 256K memory i"iAM olsk tor

es/256K memory (RAM) mable, keypad x 192 res.l80 x 25 text greater speed added

disk
641<12 409K DS/DD half- 64 keys, 14 special func- 1 serial monochrome CRT/80 x basic system--- height 5 Y4' floppy drives tion, 19-key keypad -- - -~ . _ 24 text mode., _ _ __ . - -- -
641<12 280K 3.5" microflop- 72 keys, keypad , 9 1 para llel, 1 serial 12-inch green CRT/80 x expansion Unit

py drives special function 25 text
1281<125 Y4' DS/DD drives, 83 keys, 10-key keypad , 1 parallel , 1 serial 9-inch monochrome (built- senai port
640K 10 special funcl. in)/80 x 25 text-- - . - .. . - - - -- ~--- -- - ,-- - - --
32l<1built-in tape storage, 58 keys, 20-key keypad, 1 serial, 1 general pur- built-in 5" CRT/256 x 192 2nd port senal addeo
195K 8 special function pose interface graphics , 32 x 16 text
1281<12 1MB 8" drives 59 keys, 20·key keypad , 2 serial, 1 parallel 12-inch green CRT ~~=sm st:;:~~n,._---- _ _ _ u 9 special function ___ . ,. - - - - -- _ --_ wmiJeMB
1281<12 360K DS/DD 5 '14" 101 keys, 16 program - 1 parallel, 1 serial monochrome CRT 800 x seCOlld , diSplay, ana
floppy drives mable , 18-key keypad 300 adapter added to Wang PC

160l<ltape drive/RAM disk 58 keys, 20-key keypad , bUilt-in 5" CATl256 x 192 "",M IV '0\11\

- - . - - . - 8 special function .. - graphics,32 x 16 text -. - .- - -
961<1dual 5 '14" floppy disk standard , numeric key- 1 serial 12-inch monochrome dual floppy disk dnves added

drives keypad CRT/80 x 25 text mode
1921<12 640K 5 Y4' drives 67 keys, 18 special 1 parallel, 1 serial 640 x 200,80 x 25in ;::nuonve acceo to COlor

funcl., 10 edit, 18-key text mode m

- keypad -- - - - .--- --- - -~ ---- .- -
2561<12 320K 5 Y4' floppy 83 keys, 10 specia l tunc- 2 serial, 1 parallel 12-inch monochrome user memory Increased to
disk drives tion, keypad CRT/80 x 25 text 256K
1281<12 320K DSIDD 5 '14" 59 keys, 10 special tunc- 1 parallel, 1 serial 12-inch high-res. color dis- memory, exy~ndea to 14:':tSl\ In

drives tion, 20-key keypad play/80 x 25 text B
0o.. . -f- -- - - 0

1281<12 320K DSIDD 5 '14" 81 keys, 5 multifunction, 1 parallel, 1 serial 14-inch color CRT/640 x COlor diSplay added 105 9, - tIl
inch system m

floppy drives 10-key keypad 400 res.l80 x 25 text :D
641<12 270K 3.5-inch rni- 59 keys, 20-key keypad, 1 parallel 9" monochrome CRT/80 x <:no onve aaaea ~

co
crodrives for storage 14 special function 25 text CD

(.,)
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TABLE 1-$3500-$4000 (continued)

Manufacturer Model Price CPU Word Length Operating System Languages
Texas Instruments Pro fe ss iona l $3870 8088 16-bit MS-DOS, CPt Macro Assembler, BASIC.

Computer M-86. UCSD p- COBOL, FORTRAN, Pascal
System

Vector Graphic Inc. Vector 4/10 $3895 Z80B.8088 8/16-bit CP/M-86, MS- Notannounced
DOS (optional).
CP/M

Micro Source M6000P $3900 Z80A 8·bit CP/M Notannounced

Compaq Computer Corp. Compaq $3910 8088 16-bit Compaq DOS BASIC
(Similar to IBM
PC-DOS)

IBM IBM·PC $3928 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CPt BASIC, MACRO Assembler,
M-86, UCSD p- Pascal
System

Digital Equipment Corp. Professional 325 $3945 PDP-11 /238 16-bit Proprietary, Not announced
CP/M optional

Athena Computer Athena I $3950 NSC-800 (Iow- 8-bit CP/M Pascal
power Z80)

Hewlett-Packard HP120/125 $3975 Z80A s-bit CP/M BASIC, Assembler

Hewlett-Packard HP200 $3985 MC68000 16/32·b it N/A BASIC, Pascal, HPL

Computer Devices Inc.. DOT·3000Z $3995 8088 16-bit MS-DOS BASIC, FORTRAN, COBOL,
Pascal, Assembler

Gavilan Computer Corp. Gavilan $3995 8088 16·bit MS-DOS BASIC, Pascal

Sanyo MBC 4050 $3995 8086 16-bit CP/M-86 BASIC. Assembler
I

Toshiba America T250·4 $3995 Z80 8-bit CP/M BASIC I
Eagle Computer Inc. Eagle IIE-4 $3995 Z80A 8-bit CP/M BASIC

Fujits u Microelectronics Micro16 $3995 Z80A,8086 8/16-bit CP/M-86, Con- Not announced
current CP/MI
MS-DOSop-
tlnnal

NEC Home Electronics PC-8800 $3997 Z80A-compati- 8/16-bit CP/M. CPt BASIC
ble/8086 M-86 MS-DOS

Radio Shack TRS·80 Model12 $3999 Z80A s-olt TRSDOS BASIC

keypad, plus 10 programmable keys . This device handles user near future) . Actua lly a micromainframe, the Sage II has 128K
input, while input/output is handled by standard serial and of standard user memory available, enough for a single-user
parallel ports. The video display delivers 640 by 200-line high- system, but really not enough for an extended multiuser system.
resolution graphics or an 80-charac ter by 25-line text mode. The single 640K 5V4-inch minifloppy disk drive gives the user

Micro Source
of this system a great deal of initial mass storage . It can run
under several high-level operating systems and the system is

The Micro Source M6000P is an industry-oriented 5- 100 programmable in BASIC, Fortran , Pascal, and assembler.
compatible transportable microcomp uter system. (The industry- Since this is the basis of a multiuser system, it includes several
standard 5- 100 bus features a 100-line bus that accessory cards standard input/output ports. These include two standard serial,
are plugged into. The micprocessor's motherboard is also tied an RS-488 general purpose serial port , and a parallel port. The
into this bus.) The M6000P has 64K of RAM and operates under user has his choice of a terminal.
CP/M. Because it operates under CPIM, the operator has many

IMS Internationalprograms to use with the standard 376K double-sided, double-
density 5 \4-inch minifloppy disk drives. The IMS 500015 is, at this stage, a fully configured system.

User input is via the keyboard that has a total of 83 keys, Driven by a Z80 microprocessor, it runs under CPIM, MPIM
including four function keys and a separate 14-key numeric pad. (the multiuser version of CP/M) and TurboDOS , another high-
Standard serial and parallel ports handle input/output. The built- level operating system. Standard user memory is 64K and disk

en in monochrome display is a 9-inch screen that displays 80 storage is handled by two 409K double-sided, double-density
o characters by 24 lines . RGB outputs are also available for color 5V4-inch minifloppy disks.Z
0 graphics . Programmable in BASIC, COBOL, Fortran, and Pascal, this
ex: and other data are input via a typewriter-style keyboard with 64I-

Sageo typewriter-style keys. There are also 14 special-function keys,w
..J The Sage II is a powerful, multiuser MC68000-based small- as well as a separate 19-key numeric pad. Input/output is hand-w
0 comp uter system . Its 16- , 32-bi t MC68000 CPU makes it led with a standard serial port so that a user can interface a printer
0 special, because few other systems use this powerful micropro- or modem for telecommunications. The standard monochrome-cex: cessor chip (a situation that's likely to change in the relatively monitor displays 80 characters by 25 lines.
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Memory/Storage Keyboard I/O Display Comments

192K12 320K DS/DD 5 W' 97 keys, 17-key keypad, 1 parallel, 1 serial 12-inch monochrome z-onve monocnror-e version,
floppy drives 12 special function CRT/720 x 300 res., 80 memory expanded to 192K

-.' x 25 display
128K11 630K 5 W' floppy 91 keys, 15 special func- 2 serial, 1 parallel 12-inch monochrome 1 630K 5 Vi dnve added
drive tion, 18-key keypad CRT/80 x 24 texV640 x

312*~hiCS
64K12 376K DSIDD 5 W' 83 keys, 4 function, 14- 1 serial, 1 parallel 9-lnc tn, AG8 color av- basIc system
floppy drives key keypad ail./80 x 24 text
256K12 5 W' DSIDD drives, 83 keys, 10-key keypad, 1 parallel, 1 serial 9-tnch monochrome (built- 128K memory expansion
640K 10 special funct. in)l80 x 25 text

256K12 320K DSIDD 5 W' 59 keys, 10 special tunc- 1 parallel, 1 serial 12-inch monochrome/80 x memory expanaea [0 £ooK

drives lion, 20-key keypad 25 text

256K12 400K 5 V4" floppy 58 keys, special func- 1 serial, 1 RS-423 syn- monochrome CRT/80 x professional system with
drives tion, 14-key keypad chronous 25 text powerful CPU and operating

system
68K1512K of RAM-disk standard 2 serial, 1 parallel 80-character x 4-hne hq- 5121' M M-<lISK
storage/l DO 5 W' floppy uid crystal display/external
included CRT connector
64K11 3.5-inch 248K micro- 58 keys, 8 special func- 2 serial, 1 IEEE-488 9" or 12"-monochrome 3.5-inch drive added
drive tions, programmable CRT/80 x 25 text

keys
128K 57 keys, 10 definable 1 senal, 1 multipurpose 9" monochrome CAI /80 x base conhgurafJon

functions on 5 keys IEEE-488 port 25 text
128K11 3.5" 280K micro 59 keys, 10 function monochrome (buill-tn)/80 sonware pacxaqe ennanced
floppy drive keys, 18-key keypad x 24 text
32K11 320K 3" microfloppy 61 key board, embed- 1 senal 66-character x B-hne hq- full-featured lap computer
disk drive ded 10-key keypad uid crystal display/touch

panel
128K12 640K slim line 5 V4" 60 keys, 15 program- 1 parallel, 1 serial 12-inch monocFiromeiBO x zno anve aaaea 10 MOL.

DSIDD floppy drives mable, 18-key keypad 25 text mode 4000
64K12 8-inch DS/DD drives not announced not announced not announced
64K11 780K DSIDD 5 W' 75 keys 2 serial, 2 parallel 12-inch monochrome/80 x 1Of.'fffhard (Winchester) disk
floppy drive/110MB hard 25 text mode drive
disk
128K12 320K DSIDD 5 1,1.' 98 keys, separate nu- l serial, 1 parallel 80 x 25 text mode/640 x basic system
floppy drives meric keypad, 10 200 graphics

programmable keys.
128K121MB DS/DD 8" 81 keys, 5 multifunction, 1 parallel, 1 serial 14-inch monochrome storage grows to 2Mt:l with 8

floppy drives 10-key keypad CRT/80 x 25 text DSIDD drives

80Kl2 1.2MB 8" DS/DD 82 keys, 8 program- 2 serial, 1 parallel 12-inch monochrome/80 zno onve
floppy drives mabie keys, 19-key (40) x 24 text mode

keypad

Toshiba Eagle
With entries in several other pricing categories, Toshiba has a The Eagle 11£ -4 i s another small -co mputer system that makes

new entry in this one, the 1250-4. Another of the many Z80 8-bit its appearance here . Ac tually an upgrade of an already existing
systems on the market , it features 64K of user memory. Operat- system, the Eagle 11£ series, that was introduced in another
ing under the CP/M operating system, the 1250-4 comes with pricing category, the Eagle 11£-4 is driven by the same type of
two standard 8-inch double-sided, double-density floppy-disk 8-bit Z80A CPU. Operating under CP/M. it has one 780K
drives for storage.Information on the display was unavailable at doub le-sided, double- density minifloppy disk avai lable for stor-
press time. age. Its other storage medium, also part of the system upgrade,

is a 10-MB hard disk.
DEC Programmable in BA SIC, this and other data are input via the

Another of the Digital Equipment small-computer offerings is 75-key typewriter-sty le keyboard . Output is to a 12-inch 80-
the Professional 325, that usesa proprietary 16-bit microproces- character by 25- line monochrome di splay screen. In put/output
sorbased on the architecture of the DEC PDP-ll /238. Equipped is handled by two standard seria l and two standard paralle l ports,
with 256K of user memory, this system has two standard 400K so a variety of peripherals can be attached .
Sv..-inch minifloppy disks for storage. It operates under a pro-

Vector Graphicprietary operating system, but CP/M is also available as an
option. T he Vector 4/10 is an 8116-bi t small -computer that makes use

Fully configured at this point, the Professional uses a slim- of co-processors, a Z80B (8-bit) and an 8088 (l6-bit) . The
line typewriter-style keyboard with a total of 58 typewriter keys . Vector 4110 runs CP/M-86-the 16-bi t version of CP/M-CP/
This keyboard also features special function keys and a separate M, wi th MS-DOS avai lab le as an option.
14-key numeric pad. While the keyboard handles user inpu t, The standard disk drive is a 630 K 5lf4-i nch minifloppy unit. 0o
output is sent to a high-resolution monochrome display that has When this is combined with the standard 128K RAM , it be- -;

0
an 80-character by 25-line di splay. Input/output is handled by a comes a flexible unit. OJ

standard seri al port as well as by an RS-423 synchronous port . Having a total of91 typewriter-sty le keys , the Vector4/1O's
m
:D

That port can be used for communications or can interface with a keyboard also has 15 special-function keys and an 18-key ~

<0

larger network. numeric pad. User input is via this device and output is to a ())
(,)
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Hewlett-Packard
A new system joins the wide-ranging Hewlett-Packard lineup

in this price category, the HP200 , one of the first small­
computers in the reasonable-cost market to make use of the
powerful MC68000 16-bit microprocessor. That CPU offers
seventeen 32-bit registers and can directly address 16 mega­
bytes.

This microcomputer uses the powerful multiuser UNIX op­
erating system, but there is no disk storage indicated at this price
level .

Programmable in BASIC, Pascal, and HPL, the system has
128K of standard user memory . The typewriter-style keyboard
has 57 keys and 10 definable functions included on five multi­
function keys.

In this base configuration, input/output is handled via a stan­
dard serial port or a multipurpose IEEE-488 general input/output
port . Both of these ports can be interfaced with a variety of
peripherals , including printers, plotters, modems, and scientific
or manufacturing instruments. The standard screen is a 9-inch
monochrome display that shows 80-characters by 25-lines.

For the portable HP85A, this upgrade adds a second serial
port-a general-purpose input/output port- that lets this small­
computer system be linked to a wide variety of peripheral
equipment. Meanwhile, the HP85B has its user memory in­
creased to 160K. That means it can handle more user input and
far more complex routines and tasks .

The HP86A , meantime , becomes fully configured with an
added second 270K 3.5-inch microfloppy-disk drive for mass
storage. This frees the user from the limitations imposed by only
having one disk drive . The HPJ201J25 becomes much more
versatile with one 248K 3.5-inch microfloppy-disk drive .

Compaq
This IBM-compatible transportable small-computer system

becomes fully configured in this pricing category. With the
addition of a second 320K double-sided, double-density mini­
floppy-disk drive, the Compaq gains much more power and
flexibility . Its second upgrade gives it even further capability by
allowing serial communications ability. The optional serial in­
terface port is now standard and a user can tie in a variety of
peripherals, including printers , plotters, and modems .

Its next upgrade adds to its full configuration by adding a full

Computer Devices
The DOT-3000Z is basically an upgraded system at this point .

The key change to this 8088, 16-bit CPU-based 3000Z is an
enhanced software package. It still has only one 3.5-inch
microfloppy drive for storage , but it does offer 128K of user
memory. A transportable, it has 59 typewriter-style keys on the
main keyboard and eight special-function keys, plus programm­
able softkeys . Its monochrome display is still a built-in 5V2by
9-inch screen.

12-inch monochrome video tube that delivers 640 by 312
graphics or an 80-character by 24-line text display. There are
two standard serial ports and one standard parallel port.

Sanyo
A new Sanyo offering is theMBC 4050 16-bit small-computer

system. Driven by an 8086, 16-bit microprocessor, it has 128K
of user memory . This amount of memory is enough to handle
any of the complex 16-bit programs available on the market
today. Unlike other 16-bit systems today, the MBC 4050 relies
on the CP/M-86 operating system. It could be somewhat limit­
ing to a computer user because most 16-bit programs are being
written for MS-DOS . TheMBC 4050 is equipped with two 640K
slim-line minifloppy-disk drives for mass storage.

Programmable in BASIC and assembler, this and other data
are input via a standard typewriter-style keyboard with 60 type­
writer keys. There are also 15 separate programmable keys and a
separate 18-key numeric pad . Video output (80 characters by 25
lines text) is to a standard 12-inch monochrome display. Input/
output is handled via standard serial and parallel ports . The
MBC 4050 system is actually an upgrade to the MBC 4000
small -computer system. It adds a second drive for greater
storage.
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~ THE SAGE II Is shown here with some of Its "big brothers."
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128K of user memory, thus bringing its standard memory to a
full 256K. With this much memory, this system can easi ly
handle the memo ry-hungry 16-bit programs avai lable.

Sony
The full-featured SMC-70 system becomes even more ver­

satile with the addition of a 12-inch RGB high-resolution color
monitor. Thi s system now has color-graphics capability. It
becomes even more flexible in its second expansion with the
addition of an expansion unit that broadens the range of per­
ipherals to which it can be interfaced.

IBM
The IBM Personal Computer begins to become rather power­

ful as it approaches its fullest configuration. In its first change,
the user memory capacity is inc reased to 128K on the
monochrome version. That makes it able to handle jus t about
any program on the market. In its second upgrade , the high­
resolution monochrome display is changed to a high-resolution
color display.

With this second upgrade completed, the next upgrade in­
creases the memory of the color display version of the IBM-PC
to 128K. The final upgrade brings the amoun t of user memory
up to 256K.

Texas Instruments
The one-di sk version of the TI Prof essional Computer gains

color-graphics capab ility with the addit ion of a 13-inch color
monitor. It delivers 720 by 300 resolution . Another version, the
two-drive monochrome version , has its user memory increased
to 128K for more capability.

The last upgrade to the two-drive monochrome TI PC brings
the amount of user memory up to 192K. Although you may think
this is far too much memory, remember that the new generation
of memory-hungry 16-bit programs requires great amou nts of
memory to function correctly. .

Zenith
The Z-100 line becomes more powerful in this region, too. In

the first expansion to the low-profil e unit, a high-resolution
color monitor is added to enhance the unit' s graphics capability .
Although this seems unlikely, adding the high-reso lution green
monochrome display increases the cost of the low-profile Z- I00
beyond that of the color version. The prices, though, were
obtained from two different Heath/Zenith sources.

The last upgrade to this line makes the all-in-one Z-IOO a fully
configured unit. It adds a second 320K double-sided, double­
density disk drive to the all-in-one.

NEC
The now-dual processor PC-8800 series receives the addition

of a 14-inch, high-re solution color monitor.

tJiimpii£sp r

$3500-$4000
Basis

The Apple/CP/M-compatible Basis 108 system becomes a
speedier unit with the addition of a 256K virtual-memory disk.

Athena
The transportable Athena I , has its standard virtual-memory

disk expa nded to 256K for greater storage potential. It means a
user can now load and use larger programs in this type of
pseudo-disk system . The second expansion makes this system
even more powerfu l as this memory disk is expanded to 512K.

TeleVideo
The memory capacity of the TS 1603 16-bit system is ex­

panded to 256K, the fully configured number for this supple­
ment. It means this system can use any of the memory-hungry
16-bit programs now coming to the market very efficiently.

Apple
At this stage, the Apple III becomes fully configured. Not

only does it have a standard display and 256K of memory, but it
also has a seco nd drive for more flexible system operation.

Hyperion
. This transportable small-computer system finds its flexibility
increase in this pricing category with the addition of a second
320K double-sided, double-density minifloppy-disk drive.

Sord
The M23 system becomes even more powerful as it upgrades

to the Mark V G model. In this configuration, the drives are
upgraded to 8-inch units with I-megabyte of storage potential
per drive .

Wang
The Prof essional Compllter-this company also makes

one-gains more power and flexibility with the addition of a
second 360K double-sided, double-density drive. At the same
time, a high-resolut ion-800 by 30G-monochrome disp lay and
its adapter become standard equipment.

Commodore
With the addition of dual 5Y4-inch disk drives, the 96K

SuperPET system becomes fully configured.

Toshiba
The TJOO, now a color-capable computer, becomes even

more capab le with the addition of a second 640K 5Y4-inch
minifloppy-disk drive .

Radio Shack
The TRS-80 M odel12 business computer becomes even more

powerful and flexibi le with the addition of a second 1.2-MB
8-inch floppy-disk drive. R-E
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$4000-$4500

The major change in this
price range, when compared

to last year, is the inclusion
of a hard-disk drive in many

systems.
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SOMETHING INTERESTING IS BEGINNING TO OCCUR AT THIS POINT

in our buyer's guide; the Winchester drive is beginning to appear
more frequently. Also known as the hard disk, this storage
option was, until a couple of years ago, associated only with
full-sized mainframe computers or minicomputers. If any were
available for the small-computer world, they were only avail­
able on high-end systems costing nearly .ooסס$1

Now, hard disks are available near the top-end of any afford­
able computer line. Their cost isn't much greater than the cost of
a pair of high-density 8-inch floppy-disk drives, but their advan­
tages are greater.

These disks are capable of much greater storage potential.
Where a high-density minifloppy may store up to 700 kilobytes
of data and an 8-inch floppy may now store over I megabyte, the
smallest hard disk stores 5 megabytes or more of information.

Perhaps their greatest drawback is backup because it takes a
great many floppy or minifloppy disks to back up the informa­
tion on a hard disk .

In this price category, nine new machines debut and without
further ado, we'll begin our look at those machines.

DEC
The DECmate II is another of the Digital Equipment Small

Computer offerings that were first unveiled about a year and a
half ago.

Driven by a proprietary PDP-8 16-bit microprocessor and a
Z80 co-processor, the DECmate II features 64K of RAM in this
configuration .

Capable of using CP/M-86, MS-DOS or its own proprietary
operating system, this microcomputer is equipped with two
standard 400K 5\1.s-inch minifloppy-disk drives.

The slim-line typewriter-like keyboard of the DECmate II has
58 keys. It also features separate special-function keys and a
14-key numeric keypad.

Equipped with a standard serial port, which can be interfaced
with a wide variety of peripherals, including printers, plotters,
and modems, the DECmate II also features an RS-423 syn­
chronous port. This type of port allows this machine to be tied
into a larger office network and provides high-speed data com­
munication in this setting.

User output is via a black-and-white CRT that provides an
80-character by 25-1ine text display.

IMS
The 5000XJ6 system is another of the micromainframe sys­

tems offered by IMS International. A micromainframe is a
small-computer system that features a system box, two drives,
and a number of input/output ports. A user has the option of
interfacing his own terminal, a device that includes a keyboard
and a display screen.

Driven by a 16-bit 8088 CPU-the same one used by the IBM
Personal Computer, this system runs under either MS-DOS or
CP/M-86 .

This last feature is also one worth noting . Since the l6-bit
microcomputer world seems to be standardizing around MS­
DOS as the operating system, it makes sense for a microcompu­
ter manufacturer to offer it. There is a wealth of new, powerful
software being written for this operating system. At the same
time, though, Digital Research, which offers CP/M-86, is be­
coming more aggressive in this field and it is possible another
body of software will grow under this system. It just gives the
user another "in case" option.

Witl, 256K of user memory, this system can handle any of the
new l6-bit programs which might be thrown at it. It can also
become a multiuser machine with the addition of a hard disk .

The standard disk drives for the 5000XJ6 are dual 409K
double-sided, double-density 5 \I.s-inch minifloppies.

With two standard serial and three parallel ports , there are
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enough input/output option s for a user to interface a number of
peripherals. Tho se will likely include , in this case, termin als ,
printers or plotters , and , possibly, a modem. Th is computer is
programmable in BASIC, COBOL, Fortran, and Pascal.

Another IMS offerin g, the 5000lS16 is also driven by a 16-bit
8088 CPU . An IBM-workalike small computer, this system also
has 256K of RAM. This allow s the 5000lS16 to easi ly handle
any of the sophisticated 16-bit programs now coming to the
market. In fact , most of those programs requ ire a minimum of90
to 128K of memory for efficient operation.

Runnin g under either MS-DOS or CP/M-86, a user has access
to a wide variety of programs. The disk drives are double-sided ,
double-density 409K 5Y4-inch minifloppies.

Programmable in BASIC , COBOL, Fortr an, and Pascal , this
and other data are are input via a keyboard containing 64
separate typewriter-style keys. The keyboard also contains 14
special-function keys and a 19-key numeric keypad.

User output is to a monochrome monitor with an 80-character
by 24-line text mode display.

Input/output is handled via a standard serial port to which a
variety of peripherals can be attached.

Vector Graphic
The Vector 4/20 is a new offerin g from this long-established

microcomputer manufacturer .
A co-processor machine , it is driven by an 8-bit Z80B CPU or

an 8088 16-bit CPU. This gives the user access to the worlds of
CP/M , CP/M-86 or, optionally, MS-DOS . Standard user mem­
ory is 128K.

The Vector 4/20 comes equipped with two standard 630 K
5 lf4-inch minifloppy-disk drives.

User input is handled via a typewriter-style keyboard featur­
ing a total of 91 keys. Included are 15 specia l-function keys and
an 18-key numeric keypad .

Output is a 12-inch monochr ome display that is capable of
640- by 312-dot graphic s or an 80-character by 24-line text
displa y. Other input/output is provided via two standard serial
ports and a parallel port.

Durango Systems
The Durango Poppy computer takes advantage of the power­

ful 80186 16-bit advanced CPU .
This advanced CPU, when combined with the 128K of user

memory , allows use to take advantage of the many sophisticated
16-bit programs on the market. Since it has a more powerful
architecture it allows the user to have access to MS-DOS,
CP/M-86, MP/M-86 and the multiu ser, multitask ing opera ting
system, Xeni x.

Equipped with dual 800K 5Y4-inch miniflopp y disks, the
Poppy has more than enough mass storage for most needs.

User input is via a keyboard with 64 typewriter-style keys,
eight special-function keys, and a 14-key keypad . Output is to a
monochrome CRT with an 80-character by 25-line text display.

Input/output is handled via standard serial and parallel ports
that allow the user the ability to interface such peripherals as
printers , plotters, and modems.

Eagle
Two new model s debut in this pricing category, the Eagle

1620 and the Eagle PC-XL.
The Eagle 1620 is driven by a 16-bit 8086 CPU, the big

brother to the 8088 used by the IBM Personal Computer . It
comes with 128K of RAM .

Operating under MS-DOS or CP/M-86, the Eagle 1620 has
two 780K double-sided , doubl e-density 5Y4-inch minifloppy
disks as standard equipment.

User input is via a 105-key keyboard and output is to a
12-inch , high-resolution mono chrom e display. The display is
capable of 720- by 352-dot graphics resolut ion and an 80­
character by 25-line text mode .

Input/output is handled via two standard parallel ports and
two standard serial ports.

The Eagle PC-XL uses essentially the same mechanical com­
ponents, but differs in three key areas: CPU , storage, and
input/output.

This computer also uses a 16-bit CPU, but it is an 8088, rather
than the sligh tly faster 8086.

Further, rather than having two parallel ports and two serial
ports , it only has one parallel port and two serial ports.

Fina lly , th is sys te m includes a standard 10 megab yte
Winchester hard disk. This means this system has much greater
storage capability and faster data access and retrieval.

Software is also bundled (included) in this confi guration .

TeleVideo
A new model appears in this pricing category , the TS-1602G.

driven by an 8088, 16-bit CPU . This allows the user access to
the many programs now appearing for this type of device .

With 128K of RAM memory, the TS-1602G is capable of
handl ing any of those new programs. It runs under either CP/M­
86 or MS-DOS . The standard disk drives are 2 I-megabyte
double-sided, double-density 5Y4-inch minifloppies.

Programmable in COBOL, this system accepts this and other
data input from its 72 typewriter-style keys, 16 programmable
keys, and a 16-key numeric keypad. Output is to a 14-inch
monochrome display tube that is capable of an 80-character by
25-line text display. Addit ional I/O is via two standard serial
ports and one parallel port .

The 1603H . which uses the same components, is an upgraded
version of the TS-1603 . In this version, a IO-megabyte hard disk
is added to its configuration for greater storage densit y .

Hewlett-Packard
The HP858 becomes a more completely configured sys tem in

this price range with the addition of a serial port . Thi s gives the
user the option of interfacing this small-computer system with a
printer or a modem.

Meanwhile, the HP86A reaches its full configuration with the
addition of a second disk drive .

The HP87XM becomes more versatile with the addition of a
270K 3.5-inch microfl oppy disk for storage.

The change made to the HP12011 25 system finds this small­
computer system's drives changed to 5Y4-inches.

NEe
The PC-8800 is becomin g fully configured at this point. In

this version, the PC-8800 is still only a CP/M-compatible ma­
chine and uses dual 8-inch floppy disk drives for storage. The
upgrade to this version adds a high-resolution color monitor.
The 14-inch color display is capable of 640- by 400-dot color
resolution or an 80-character by 25-line text mode .

Texas Instruments
Both the color version of the TI Professional Computer and

the monochrome version are upgraded.
The first upgrade to the color version is the addition of a

second 320K miniflopp y-disk drive.
The second upgrade to that system brings the amount of user

memory up to 128K .
Th e monochrom e ver sion rea ch es its full est memory

configuration-for our supplement-with its upgrade to 256K
of RAM .

North Star
The Horizon micromainframe system becomes much more

powerful with the addition of a 5-megabyte hard disk . The
advantage of a Winchester disk is its rapid data-retrieval capabil­
ity and its voluminous storage.

The Adva ntage also gains much more storage capability with
the addition of a hard-di sk system.

IBM
The IBM Personal Computer reaches its full configuration in

this price category by having its on-board RAM memory in-
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TABLE 1-$4000-$4500

I Manufacturer Model Price CPU Word Length Operating System Languages

Wang Laboratories Professional $4030 8086 16-bit MS-DOS, CP/M BASIC, COBOL, Fortran,
COmOlJtF!f emulation Pascal

Texas Instruments Professional $4065 8088 16-bit MS-DOS, CPI Macro Assembler, BASIC,
Computer M-86, UCSD p- COBOL, FORTRAN, Pascal

System
Texas Instruments Professional $4070 8088 16-bit MS-DOS, CPI Macro Assembler, BASIC,

Computer M-86, UCSD p- COBOL, FORTRAN, Pascal
System

IMS International 5000X16 $4100 8088 16-bit MS-DOS, CPI BASIC, COBOL, Fortran,
M-86 Pascal

IBM IBM-PC $4172 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CPI BASIC, MACRO assembler,
M-86, UCSD p- Pascal
System

Hewlett-Packard HP85B $4185 Not announced Proprietary BASIC, assembler

Hewlett-Packard HP87XM $4195 Not announced UCSD p-Sys- BASIC, Pascal, Fortran
tem, CP/M

NEC Home Electronics PC-8800 $4196 Z80A-compatible 8-bit CP/M BASIC

NEC Information Syst. APC $4198 8086 16-bit CP/M-86 , MS- BASIC, COBOL, FOR-
DOS TRAN, PASCAL, Assem.

Zenith Data Systems ZF-100 $4198 8085/8088 8/16-bit CP/M, ZOOS BASIC, COBOL, FORTRAN
(proprjetary)

Digital Equipment Corp. DEC mate II $4240 PDP-8 micro- 8/16-bit CP/M-86 , MS- Not announced
processor, Z80 DOS, Proprie-

tarv
IMS International 5000lS16 $4250 8088 16-bit MS-DOS, CPI BASIC, COBOL, Fortran,

M-RR Pascal
Hewlett-Packard HP120/125 $4275 Z80A 8-bit CP/M BASIC, assembler

.:

IHewlett-Packard HP86A $4320 Not announced 8-bit UCSD p-Sys- BASIC, Pascal, Fortran
I tem CP/M
Sord Computer M23 Mark V C $4330 Z80A Proprietary, CPI BASIC, Pascal, Fortran

M-compatibleIComputer Devices Inc. DOT-3000B $4344 8088 16-bit MS-DOS BASIC, Fortran, COBOL,
Pascal assembler

Texas Instruments Professional $4365 8088 16-bit MS-DOS, CPI Macro Assembler, BASIC,
Computer M-86, UCSD p- COBOL, FORTRAN, Pascal

System
Vector Graphic Inc. Vector 4/20 $4395 Z80B, 8088 8/16-bit CP/M-86 , MS- Not announced

DOS (optional),
CPIM

Durango Systems Poppy $4395 80186 16-bit MS-DOS, CPI Not announced
M-86, MP/
M_RR 'j(",niv

' Sage Computer Tech. Sage II $4400 MC68000 16/32-bit UCSD p-Sys- BASIC, Fortran, Pascal, as-
tem, CP/M-86K , sembler
Modula 2,
Hyper-FORTH

Radio Shack TRS-80 Model III $4443 Z80A 8-bit TRSDOS BASIC, COBOL, Fortran,
Desktop Assembler

' TeleVideo Systems TS 1603H $4495 8088 16-bit MS-DOS , CPI COBOL
M-86

Eagle Computer Inc. Eagle 1620 $4495 8086 16-bit MS-DOS, CPI optional
M-86

Eagle Computer Inc. Eagle PC-XL $4495 8088 16-bit CP/M-86, MS- optional
DOS

en
o
Z TeleVideo Systems Inc. TS 1602G $4495 8088 16-bit CP/M-86 , MS- COBOL0
a: DOS
I-

North Star Computers Horizon $4499 Z80A a-bit TSS/C (Proprie- Not announcedo
w tary CP/M-like )-J
w
0 North Star Computers Advantage $4499 Z80A 8-bit CP/M, GDOS BASIC, Fortran, COBOL,e
< Pascal
a:
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Memory/Storage Keyboard I/O Display Comments

64 memory added to 2
rive colo v8rsIo

2 serial ports, 2nd drive add
ed

basic system

2nd drive drive added to co or
version

13-inch color CRT1720 x
300 res., SO x 25 display

CRT/SO x 25 text

monochrome (built-in)/80
x 24 text

monochrome CRT/SO x
24 text mode
9- or 12- monochrome

N/A

9" monochrome CRT/SO x
25 text

res., 160 x 100 16-color,
320 x 200 4·color SO x
25 text

14·inch color CRT

color CRT 640 x 225
hi h-res . 80 x 25 lines
monochrome CRT80 x 25
text

built-in 5" CRT/256 x 192
ra hies text

monchrome CRT, SO x 24
text
14-inch color CRT/640 x
400 res.! SO x 25 text .
color/640 x 200 mono

12·inch monochrome
CRT1720 x 300 res., SO
x 25 display

1 parallel, 1 serial

1 parallel, 1 serial

2 serial , 3 parallel

1 serial, 1 parallel

multipurpose port

59 keys, 20-key keypad, 2 serial , 1 parallel
cial function

59 keys , 20-key keypad , 1 parallel
14 special function

97 keys, 17-key keypa, 1 parallel, 1 serial
12 special function

5S keys, S special tunc- 2 serial, 1 IEEE-4SS
tions, programmable
k s

59 keys, 10 function 2 serial
ke s 1S-ke ke ad

•
64 keys , 14 special tunc- 1 seria l
tion 19-ke ke ad

5S keys, special func- 1 serial, 1 RS-423 syn-
tion, 14·key keypad chronous

N/A

77 keys, 1S-key keypad, 2 seria l, 1 parallel
13 s ecial funct ion

97 keys, 17·key keypad, 1 parallel, 1 serial
12 special function

101 keys, 16 program- 1 parallel, 1 serial
mabie t a-ke ke ad
97 keys, 17-key keypad , 1 parallel , 1 ser ial
12 special funct ion

64K12 270K 5 Y4' dr ives

12SKl2 1MB S" drives

12SKl2 3.5" 280K micro
flo drives
12SKl2 320K DS/DD 5 Y4'
floppy drives

64K12 400K 5 Y4' floppy
drives

256K12320K DS/DD 5 114"
floppy drives

12SKl2 320K DSIDD 5 Y4'
drives

flo drives
64K12 320K DSIDD 5 Y4'
floppy drives

160Kltape drive/e lectro nic

12SKl2 360K DS/DD 5 Y4'

12SKI 2 630K 5 Y4'floppy 91 keys, 15 spec ial func- 2 seria l, 1 parallel
drives tion , 1S-key keypad

12SKl2 SOOK 5 Y4' floppy 64 keys, S special tunc- 1 serial, 1 parallel
disk drives tion, 14-key keypad

12-inch monochrome
CRT/SO x 24 text/640 x
312 ra hics
monochrome CRT/SO x
25 text

2nd 630K drive

16-bit system

12SKl2 640K 5 Y4' floppy
drives

N/A 2 serial, 1 RS-4SS, 1
para llel

N/A storage expands to 1.2SMB
with second drive

4SKl1 184K 5 Y4'floppy
rive/5MB hard disk

12SKl11MB DS/DD 5 Y4'
floppy drive/1 5 Y4' 10MB
hard disk
12SKl2 DS/DD 7S0K (96
tpi) 5 Y4'floppy drives

64 keys, 12-key keypad

72 keys, 16 proqrarn­
mable, 16·key keypad

105 keys

1 parallel, 1 serial

2 seria l, 1 seria l RS-422
port

2 serial , 2 parallel

12-inch monochrome/64
32 x 16 text mode

14·inch monochrome/SO x
25 text

12-inch high-res. mono­
chrome1720 x 352
capability/SO x 25 text

base system

12SKl1 320K DS/DD 5 114"
floppy drivel110MB hard
disk

105 keys 2 seria l, 1 parallel 12-inch high-res. mono­
chrome1720 x 352
capability/SO x 25 text

fully configured base system

12SKl2 1MB DS/DD 5 V4"
floppy drives
64K11 360K 5 V4" DS/DD
floppy/5MB hard disk

64K11 360K DS/DD 5 W
floppy drive/5MB hard disk

72 keys, 16 program­
mable. 16-key keypad
N/A

49 keys, 14-key keypad,
15 function keys

2 serial, 1 serial RS-422
port
2 ser ial, 1 parallel

1 parallel, 1 serial

14·inch monochrome/SO x
25 text
N/A

12-inch monochrome
CRT/640 x 240 graphics
res.lSO x 24 text mode

base system

micromainframe storage
grows with addition of 5 MB
hard disk
hard disk added
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creased to 256K. This upgrade allows the PC to take efficient
advantage of the many powerful 16-bit programs now on the
market. By this point in this system's expansion we have already
added a color display, I/O ports, disk drives , and all the other
features necessary to make it a full-featured system.

Zenith
The low-profile Zenith 2-100 becomes a color graphics­

capable system with the addition of a high-resolution color­
video display. Capable of a 640- by 225-dot resolution, this
display is also capable of an 80-character by 25-line text mode.

Sord
Although the M23 Mark V C small-co mputer system bears

another name at this point, it is actually an upgrade to the overall
M23 system. At this point, the system has gained dual 1­
megabyte 8-inch floppy-disk drives for storage . This fully con-

. figured system is now aimed more at the business user than the
home computer hobbyist and the potential 2 megabytes of stor­
age provide more than enough to meet the needs of most small
businessmen.

Radio Shack
At this point, the Model 1lI system reaches its fullest con­

figuration with the addition of a 5-megabyte hard disk. This
same disk can also be added to the Model4, whose price is just
about the same as the Model lll . The key advantage to a hard­
disk system is the increase in data access and storage speed and a
secondary advantage is the massive storage capabilities of such a
system .

Sage
The micromainframe Sage II has its potential storage capacity

increased to 1.28 megabytes with the addition of a second 640K
minifloppy disk .

Computer Devices
The DOT-3000B , another variation of the DOT series of

transportable microcomputers , becomes fully configured at this
point with the addition of two serial ports and a second disk
drive .

The serial ports give this small-computer system input/output
capability and allow it to be connected to a variety of peripheral
devices, including printers , plotters , and modems .

Wang
In this configuration, the Wang Professional Computer

reaches its full capability as a color-graphics machine. This
upgrade involves more than one item and includes the addition
of a second 360K double-sided, double-den sity minifloppy-disk
drive for mass storage ; an 800- by 300-dot color-graphics moni­
tor and the adapter needed to support this monitor. R-E
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BUILD YOU R COMPUTER BREADBOARDS
& INTE R F A C E S FASTER AND EASIER

\NIT H NE\N VECTOR P L U G B O R D S
New 4613 series - for IBM
Personal Computer. Three
models available.

New 4614, 4615 series - for
VME Bus. Six models avail­
able.

4610 series - for STD-Bus.
Three models available.

4608 series - for Multibus
solderable, or unpatterned.

8804 series - for S-l00. Seven
modelsavailable.

4607-for DEC LSI-ll/PDP8­
11, Heath-11.

4609 - for Apple II, Super­
Kim, Pet Commodore with
Expandamem.

Send for 4350 - for TI 980
FREE
Brochure 4611 series - for Motorola

Exorciser
t\.t)\ ALSO: Connectors I Enclosures I Mother Boards I Extenders 7 4 8 2 09

'0jf) VECTOR ELECTRONIC COMPANY, Inc., 12460 GladstoneAve., P.O. Box 4336, Sylmar, CA91342·0336; (213) 365-9661

See us at Wescon Booths 1717 & 1719

CIRCLE 19 ON FREE INFORMATION CARD



The machines we 'll discuss
here are the most

powerful-and the most
expensive.

RadlD

l1iiiil{jiilieiir.,:
Over $4500 ~ .

Over84500 MARC STERN

AT T HIS POINT IN OU R BUYER' S GU IDE, YOU WILL NOT ICE MORE

and more systems with hard-Winchester-<!isks for storage .
These devices offer a manyfold increase in data access and
storage speed . Usually , storage densities begi n at a minimum of
5-megab ytes and increase rapidly from there . Th is is a minimum
of a fifteen fold increase in data density over a 300 K double­
sided, doubl e-density mini flopp y disk . Since hard disks rotate
much faster than the average min ifloppy or even an 8- inch
floppy , data access time is quicker. Th is means that you can load
a program from a hard-disk system much quicker than you can
load the same program from a floppy-disk system.

One of the most attrac tive featu res of the hard disk-besides
its data-storage capability-is that a few of these devices have
been trimm ed down to 51!l inche , and are no larger than the
minifloppy drives they replace .

Many new machines make their debut in this category, and
there are upgrades of ex isting sys tems . Most of the new
machin es are from manufacturers we have already discussed in
earlier sections of this report . So rather than first looking at the
new machines, we ' Il look at all the offeri ngs from each manu­
facturer , and put the new ones at the opening of each set.

Hewlett-Packard
A new machine makes its appe arance in this price category,

the HP200 , the top-of-the-line HP small-computer system, for
our supplement's purposes. Thi s system is not only introduced
here , but also upgrades everal times in this category.

Based on the Motorol a MC68000 CPU. this powerful ma­
ch ine has l2 8K of standard user memory . Operating under the
powerful UNIX multiuser operating system, this system in­
cludes one 3. 5- inch 270 K microfloppy-disk drive as sta ndard.

Progr ammable in BASIC, Pascal. and HPL, this and other
data are entered via a keyboard featuring 57 typewriter keys and
five keys offering a total of 10 definable functions. User output

is displayed on a standard 9-inch 80-character by 25-line
monochrome display. Other input and output functi ons are
handled via a standard serial port or an IEEE-488 general­
purpose interface port. Th is seco nd port allows the HP200 to be
interfaced with a wide variety of test , measurement . scie ntific,
and other peripherals .

Thi s system also upgrades three times in this price realm . In
its first significant change. the size of the drive increases from
3.5 inches to the more standard 5 1f4-inch drive. The second
upgrade adds a seco nd 3.5-inch microfloppy-disk drive for
storage . The third reconfiguration merely changes the size of the
disk drive from a rnicrodri ve to a more standard 51f4-inch unit.

The HP1201/25 upgrades twice in this category. In the first
upgrade , a second 248K 3.5-inch microfloppy drive is added to
this system's configuration. The seco nd reconfi guration in­
creases the size of the disk to a more standard 51f4-inch drive . But
there ' s no increase in storage .

The HP87XM has three changes in its configuration. two of
which deal with 51f4-inch drives , and a third that deals with a
microfloppy drive. Look ing at the most important change first,
the HP87XM gains a seco nd 270K microfl oppy-disk drive .

The two cha nges invo lving 51f4-inch drives merely involve an
increasi ng drive size to a more standard size configuration. The
HP85B becomes eve n more versatile when an IEEE-488 port is
added . It allows the user to interfac e this small-computer system
with a number of test , measurement, and manufacturing in­
strume nts. as well as other per ipherals.

For the HP86A , the upgrade increases user memory to l28K .

Texas Instruments
The TI Prof essional Computer undergoes four upgrades in

this price catego ry. In the first upgrade , the co lor PC has its user
memory expanded to 192K by adding 64K of RAM . At this level
a user can configure a portion of that RAM into a pseud o-disk or
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TABLE 1-$4500 AND UP

IManufacturer Model Price CPU Word Length Operating System Languages
r- Hewlett-Packard HP87XM $4515 Not announced UCSD o-sys- BASIC, Pascal, FORTRAN

tern CP/M
Hewlett-Packard HP120/125 $4550 Z80A 8-bit CP/M BASIG; Assembler

,;/

Texas Instruments Professional $4565 8088 16·bit MS-DOS, Macro Assembler, BASIC,
Computer CP/M-86, UCSD COBOL, FORTRAN, Pascal

p-System
Hewlett-Packard H85B $4580 Not announced Proprietary BASIC, Assembler

Docutel/Olivetti Corp. M20 $4610 Z8001 16-bit PCOS (Prof. BASIC
Computer Op-
eratina Svs.i

I', Gavilan Computer Corp. Gavilan $4690 8088 16-bit MS-DOS BASIC, Pascal
~.••.<

IMS International 5000SX $4700 Z80 8-bit CP/M, MP/M BASIC, COBOL , FORTRAN,
TurboDOS Pascal

NEC Home Electronics PC-8800 $4746 Z80A-compati- 8/16-bit CP/M, CPt BASIC
ble/8086 M-86, MS-DOS

Texas Instruments Professional $4765 8088 16-bit MS-DOS, Macro Assembler, BASIC,
Computer CP/M-86, UCSD COBOL, FORTRAN, Pascal

o-Svstem
Hewlett-Packard HP86A $4770 Not announced UCSD p-sys- BASIC, Pascal, FORTRAN

tem, CP/M
Hewlett-Packard HP87XM $4770 Not announced UCSD p-Sys- BASIC, Pascal, FORTRAN

tem, CP/M
IIMS International 8000SX $4780 Z80 8-bit CP/M, MP/M BASIC, COBOL, FORTRAN,

TurboDOS Pascal

Radio Shack TRS-80 Model III $4790 Z80A 8-bit TRSDOS BASIC, COBOL, FORTRAN ,
Assembler

Sony SMC-70 $4820 Z80A 8·bit CP/M BASIC, CB-80, Pilot Plus
I

Honeywell, Inc. micro System $4870 Proprietary (Micro 16-bit Proprietary, BASIC
6/10 6)/8086 MS-DOS,

CP/M-86
North Star Computers Advantage 8/16 $4899 Z80Al8088 8/16-bit MS-DOS, BASIC, FORTRAN, COBOL,

GDOS Pascal

Sord Computer M68 $4899 M68000/ Z80A 8/16/32-bit Proprietary, BASIC, Pascal, FORTRAN
CP/M-comoatible

IBC/lntegrated Bus. Compo Cadet $4925 Z80 8-bit OASIS, CP/M, Not announced
MP/M, MVT-
FAMOS

Computer Devices Inc. DOT-3000D $4943 8088 16-bit MS-DOS BASIC, FORTRAN, COBOL,
Pascal Assemble

Computer Devices Inc. DOT-3000C $4943 8088 16·bit MS-DOS BASIC, FORTRAN, COBOL,
Pascal, Assembler

Athena Computer Athena I $4950 NSC·800 (low- 8-bit CP/M Pascal
power Z80)

III Gavilan Computer Corp. Gavilan $4970 8088 16-bit MS-DOS BASIC, Pascal

Hewlett-Packard HP120/125 $4975 Z80A s-blt CP/M BASIC, Assembler

Altos Computer Systems ACS8000-15 $4990 Z80A 8-bit CP/M BASIC, COBOL,
Fortran, SOFTBOL
Pascal,

IBM IBM-PC XT $4995 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CPt BASIC, Macro Assembler
M-86, UCSD p- Pascal
System

Durango Systems Poppy $4995 80186 16-bit MS-DOS, CPt Not announced
M-86, MP/

en M·86, Xenix
o Toshiba America T250-5 $4995 Z80 8-bit CP/M BASICZ
0
II: Columbia Data Products 1600-4 $4995 8088 16-bit MS·DOS BASIC, Assembler
I-
o
w Ithaca Intersystems Encore $4995 Z80B 8-bit CP/M Not a.ounced...J
w
6 Digital Equipment Corp. Professional 350 $4995 PDP-11 /238 16-bit Proprietary, Not announceda« microprocessor CP/M optional
II:
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Memory/Storage Keyboard 110 Display Comments
12aKi1 270K 5 '/.1" dnve 59 keys, 20-key keypad , multipurpose port 8" monochrome cRT/aD x drive changed to 5 J4 Inche:

14 special function 25 text
64K12 3.5-inch 248 58 keys, 8 special func- 2 serial , 1 IEEE-488 9" or 12" monochrome CRT/ 2nd microdrive added
microdrives tions, programmable keys 80 x 25 text
192K12 320K DS/DD 5 V4' 97 keys, 17-key keypad, 1 parallel, 1 serial ta-inch color CRT/720 x memory expanded to.192K
floppy drives 12 special function 300 res., 80 x 25 display

160Kltape drive/electron ic 58 keys, 20-key keypad, 1 senal , 1 general pur- bUilt-in 5" CRT/256 x 192 general purpose port
disk 8 special function pose port graphics, 32 x 16 text
160Kl2 360K 5 '14' floppy 72 keys, 16-key keypad 1 serial, 1 parallel 1,Hncn nigh-res. mono- 2ndd

to-'60K
c -,.

drives chrome/80 x 25 text mode gad "'.?

32K12 320K 3" microfloppy 61 key board, to-key 1 serial 66-character x 8-line liq- second drive
disk drives keypad uid crystal display/touch

panel
64K11 409K DSIDD half- N/A 2 serial , 3 parallel N/A micromainframe system
height 5 '14' drive/6MB hard
disk
128K12 1MB DS/DD 8" 81 keys, 5 multifunction, 1 parallel , 1 serial 14-inch color CRT/640 x color display added
nooov drives 10-kev keypad 400 res.l80 x 25 text
256K12 320K DSIDD 5 '14' 97 keys, 17-key keypad, 1 parallel, 1 serial ra-men COlor t;Hln20 x memory expanded to 266K
floppy drives 12 special function 300 res., 80 x 25 display

128K12 270K 5 '14' drives 59 keys, 20-key keypad , 1 paralle l 9" monochrom e CRT/80 x memory expanded to 12BK
for storage 14 special function 25 text
128K12 270K 3.5-inch mi- 59 keys, 20·key keypad, multipurpose port 8" monochrome CRT/80 x 2nd drive added
crodrives for storage 14 special function 25 text
64K12 1.2MB 8" DS/DD NfA 2 serial , 3 parallel NfA micromainframe system
half-height floppy driv-
esf6MB hard disk
48K12 184K 5 '14' floppy 64 keys, 12-key keypad 1 parallel , 1 serial 12-inch monochromef64 hard diSk driVe (5MB) added'
drivesf5MB hard disk (32) x 16 text mode
64K12 280K 3.5" microflop- 72 keys, keypad , 9 1 paralle l, 1 serial 12-inch green CRT/BO x hard disk and interface unit
py/5.7MB hard disk special function 25 text added, 1 microdrive deleted
128K11 5 '14' floppy disk standard, keypad, 2 senal, 1 parallel 12-inch monochrome CRT basIC system
drive function keys

128K11 360K DSfDD 5 '14' 49 keys, 14-key keypad , 1 paralle l, 1 serial 12-inch monochrome 5MB hard disk
floppy drivef5MB hard disk 15 function keys CRTf640 x 240 graphics

res.l80 x 24 text mode
256K12 102M 5 '14' drives Typewriter style , 2 serial , 1 parallel, 1 12-inch green CRT/80 x base configuration

keypad , function keys IEEE-488 25
64K11 1MB floppy disk NfA Not announced NfA micromainframe system
drive

256K12 3.5" 280K micro 59 keys, 10 function 2 serial monochrome (built-in) fBO user memory ~anded to
tiooov drives keys, 18·kev keypad x 24 text 256K
128K12 3.5" 280K micro 59 keys, 10 function 2 serial monochrome (built-in)f80 Integral pnnter, 12tlK memory
floppy drives keys, 18-key keypad x 24 text
68K11MB of RAMdisk stor- standard 2 serial , 1 parallel 80-character x 4-line liq- 1Mts RAM'disk
agef1 DD 5 '14' floppy uid crystal display/external
included CRT connector ..
96K12 320K 3" microfloppy 61 key board, embed- 1 seria l 66-character x 8-line llq- 64K memory added
disk drives ded 10-key keypad uid crystal display/touch

panel
64K12 248K 5 '14' drives 58 keys, B special func- 2 serial, 1 IEEE-488 9" or 12" monochrome 2nd dnve added

tions, programmable CRTf80 x 25 text
keys

208K12 500K SSIDD flop- NfA 6 serial , 1 parallel NfA micromainframe
py drives

128K11 DSIDD 5 '14' floppy 59 keys, 10 special func- 1 parallel basic system
drivef10MB hard disk tion, 20-key keypad

256K12 800K 5 '14' floppy 64 keys, 8 special func- 1 serial, 1 parallel monochrome CRTf80 x user memory increased to
disk drives tion, 14-key keypad 25 text 256K

64K11 8-inch DS/DD drive , not announced not announced not announced nard diSt< added
15MB hard disk '.
128K11 320K 5 '14' floppy 83 keys, 10 spec ial func- 2 serial , 1 parallel 12-inch monochrome hard disk added for greater 0
disk drivef12MB hard disk tion, keypad CRT/80 x 25 text storage o

-;
128K12 SSfDD 5 '14" floppy NfA Not announced NfA micromainframe system 0
disk drives ,~

OJ
m

256K11 400K 5 Y4" floPPy 58 keys, special tunc- 1 serial , 1 RS-423 syn- monochrome CRTf80 x system box enlarged for hard :D

drive tion , 14-key keypad chronous 25 text disk ~

<0
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TABLE 1-$4500 AND UP (continued)

Manufacturer Model Price CPU Word Length Operating System Languages
Sanyo MBC 3000 $4995 Z80A 8-bit CP/M, TS-DOS BASIC, Pascal, FORTRAN,

Macro-80
Gifford Systems 100 $4995 8085/8088 8/16-bit CP/M, CP/M-86 Not announced

Radio Shack Model 16 $4999 MC680001Z80A 8/16/32-bit Proprietary Assembly

TeleVideo Systems Inc. TS 1602G $5090 8088 16-bit CP/M -86. MS- COBOL
DOS

IMS International 5000SX $5090 Z80 8-bit CP/M, MPIM BASIC, COBOL, FORTRAN,
TurboDOS Pascal

IMS Internati onal 5000lS $5100 Z80 8-bit CPIM, MP/M BASIC, COBOL, FORTRAN,
TurboDOS Pascal

Apple Computer Apple III $5164 6502B 8-bit Apple SOS BASIC, Pascal

Hewlett- Packard HP200 $5185 MC68000 16132-bit UNIX BASIC, Pascal, HPL

Hewlett·Packard HP87XM $5225 Not announced UCSD p-Sys- BASIC, Pascal, FORTRAN
tern, CP/M

Gavllan Computer Corp. Gavilan $5240 8088 16-bit MS-DOS BASIC, Pascal

Canon USA AS100 $5245 8088 16-bit MS-DOS, CP/ BASIC, COBOL
M-86

Sony SMC-70 $5340 Z80A 8-bit CP/M BASIC, CB-80, Pilot Plus

Apple Computer Apple III $5364 6502B 8-bit Apple SOS BASIC, Pascal

Col umbia Data Products 1600-4 $5440 8088 16-bit MS-DOS BASIC, assembler

NEC Information Syst. APC $5446 8086 16-bit CP/M-86 , MS- BASIC, COBOL, FOR-
DOS TRAN. PASCAL, Assem.

IMS Internati onal 5000lS $5490 Z80 8-bit CP/M, MP/M BASIC, COBOL, FORTRAN,
TurboDOS Pascal

Texas Instruments P ro f e s s i o n a l $5490 8088 16-bit MS-DOS, CP/ Macro Assembler, BASIC,
Computer M-86, UCSD p- COBOL, FORTRAN, Pascal

System
Altos Computer Systems 5-50 $5490 Z80A 8-bit CP/M BASIC, COBOL, Pascal,

FORTRAN, SOFTBOL
CompuPro Division System 816/A $5495 8085 /8088 8/16-bit CP/M, CP/M-86 Not announced

Vector Graphic Inc. Vector 4/30 $5495 Z80 B/8088 B/16-bit CP/M-86, MS- Not announced
DOS (optional),
CP/M

Zenith Data Systems ZF-100 $5499 8085/B088 B/16-bit CP/MIZDOS BASIC, COBOL, FORTRAN
(proprietary)

IMS International 5000X16 $5500 B088 16-bit MS-DOS, CPt BASIC, COBOL, FORTRAN,
M-86 Pascal

Hewlett-Packard HP200 $5505 MC6BOOO 16132-bit UNIX BASIC, Pascal, HPL

Computer Devices Inc. DOT-3000E $5542 BOB8 16-bit MS-DOS BASIC, Fortran, COBOL,
Pascal, assembler

IMS International 8000X16 $5580 8088 16-bit MS-DOS, CPI BASIC, COBOL, FORTRAN,
M-B6 Pascal

Gifford Systems 100 + $5595 8085/B08B 8116-bit CP/M, CP/M-86 Not announced

Zen ith Data Systems Z-120 $5599 8085/8088 Bl16-bit CPIMIZDOS BASIC, COBOL, FORTRAN
(proprietary)

Zenith Data Systems ZF-100 $5638 8085/B088 B/16-bit CP/M/ZOOS BASIC, COBOL, FORTRAN
(proprietary)

IMS International 5000lS16 $5650 B088 16-bil MS·DOS, CPI BASIC, COBOL, FORTRAN,
en M-86 Pascal
o
Z

IBM IBM-PC XT $5675 B08B 16-bit PC-DOS (MS- COBOL, FORTRAN,0a: DOS), CPt BASIC, Macro Assembler,I-
o M-86, UCSD p- Pascal
w System...J
ui Hewlett-Packard HP200 $5760 MC68000 16/32-bit UNIX BASIC, Pascal, HPL6
0-ca:
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MemorylStorage Keyboard 1/0 Display Comments
64K12 8" DS/DD drives , 59 keys, 22 program- 2 serial, 1 parallel 12-lnch monoch rome/aD x basIc system
1MB per drive mable , 18-key keypad 25 text mode
64K/2 1.2MB 8" DS/DD 8" N/A 1 serial user option microma inframe
floppy drives

• 128K/1 .25MB 8" floppy 76 keys, numeric 2 serial, 1 parallel 12" green monochrome, basic system
disk keypad 80 x 24 text
256K/2 1MB DSIDD 5 %" 72 keys, 16 program - 2 serial , 1 serial RS-422 14-inch monochrome/80 x 256K memory added
floppy drives mable, 16-key keypad port 25 text
64K/2 409K DS/DD half- N/A 2 serial, 3 parallel N/A second floppy drive added
height 5 %" floppy driv-
es/6MB hard disk
64K/1 409K DS/DD floppy 64 keys, 14 special func- 1 serial monochrome CRT/80 x storage increased with addi-
drive/6MB hard disk tion, 19-key keypad 24 text mode tion of 6MB hard disk
128K11 140K SS/DD 5 Y4' 61-key typewriter, 13-key 1 serial, 2 game control- 12-inch CRT/280 x hard dIsk (Winchester drive)
floppy drive/hard disk drive keypad , 2 program- ler, 1 parallel 1921560 x 192 graphics added to 128K Apple III

mabie cap.l80 x 24 text
128K/1 3.5-inch 270K rni- 57 keys, 10 defmable 1 serial, 1 multipurpose 9" monochrome CRT/80 x 3.5-inch microfloppy added
crofloppy drive functions on 5 keys IEEE-488 port 25 text
128K/2 270K 5 %" drives 59 keys, 20-key keypad, multipurpose port 8" monochrome CRT/80 x 2nd 5 lA-inch drive added

14 special function 25 text
160K/2 320K 3" microflop- 61 key board, embed- 1 serial 66-character x 8-line Iiq- 128K of user memory added
py disk drives ded 10-key keypad uid crystal display/touch

panel
Not announced /2 640K standard 1 serial, 1 parallel monochrome display/80 x 2 eight-inch floppy drives
DS/DD 5 %" floppy driv- 25 text mode
es/2 8" floppies
64K/1 280K 3.5" microflop - 72 keys, keypad, 9 1 parallel , 1 serial 12-inch RGB high-res . color CRT subsituted for dis-
py/5.7MB hard disk special function color CRT play
256K/1 140K SS/DD 5 %" 61-key typewriter, 13-key 1 serial, 2 game control- 12-inch CRT/280 x hard disk (Winchester drlve)
floppy drive/hard disk drive keypad , 2 program- ler, 1 parallel 1921560 x 192 graph ics added to 256K Apple III

mabie cap.l80 x 24 text
256K11 320K 5 Y4' floppy 83 keys, 10 special tunc- 2 serial, 1 parallel 12-inch monochrome user memory increase to
disk drive/12MB hard disk tion, keypad CRT/80 x 25 text 256K
128K11MB7half-height DS/ 66 keys, 25-key keypad , 1 parallel, 1 serial monochrome/80 x 25 text hard disk added to 1 drive
DD drive, 10MB hard disk 23 function monochrome model
64K/2 409K DSIDD half- 64 keys, 14 special func- 1 serial monochrome CRT/80 x 2nd DS/DD floppy drive add-
height 5 %" floppy driv- tion, 19-key keypad 24 text mode ed
es/6MB hard disk. 256K11 320K 5 %" DS/DD 97 keys, 17-key keypad, 1 parallel, 1 serial 12-inch monoch rome nard disk added to mono-
drive/5MB hard disk 12 special function CRTf720 x 300 res., 80 chrome unit

x 25 display
192K111 MB DS/DD 5 y," N/A 4 serial, 1 parallel N/A micromainframe
floppy
128K12 8-inch floppy driv- N/A 4 serial, 1 parallel user option micromainframe
es, 204MBstorage
128K/ 1 630K 5 %" floppy 91 keys, 15 special tunc- 2 serial, 1 parallel 12-inch monochrome hard (Winchester) disk
drive/5 MB hard disk drive tion, 18-key keypad CRT/80 x 24texU640 x

312 graph ics
192K11 320K DS/DD 5 lA 77 keys, 18-key keypad, 2 serial, 1 paralle l user option memory increased to 192K
drive/11.3 MB hard disk 13 special funct, and hard disk added, one

floopv deleted
256K11 409K DS/DD half- N/A 2 serial, 3 paralle l N/A microma inframe
height floppy drive/6MB
hard disk
128K/1 270K 5 y," drive 57 keys, 10 defina ble 1 serial, 1 multipurpose 9" monochro me CRT/80 x drive changed to 5 lA"

functions on 5 kevs IEEE-488 oort 25 text
256K/2 3.5" 280K micro 59 keys, 10 funct ion 2 serial monochrome {built-in)/80 256K memory, printer in-
floppy drives keys, 18-key keypad x 24 text cluded
256K12 1.2MB 8" DS/DD N/A 2 serial, 3 parallel N/A micromainframe
half-height drives
128K121 .2MB 8" DS/DD 8" N/A 1 serial user option memory capacity increased
floppy drives to 128K
192K11 320K DSID D 5 Y, 77 keys, 18-key keypad , 2 serial, 1 parallel built-in monochrome hard disk, 92K of memory
drive/11.3 MB hard disk 13 soecial func!. CRT/80 x 25 text added, 1 floppy deleted
192K/1 320K DSIDD 5 Y, 77 keys, ts-key keypad, 2 serial , 1 parallel green monochrome monochrome CRT added
drive/11 .3 MB hard disk 13 special func!. CRT/80 x 25 text
256K11 409K DS/DD half- 64 keys, 14 speCial func- 1 serial monoch rome CRT/80 x hard disk added
height 5 Y'" floppy drive/6 tion, 19-key keypad 24 text mode
MB hard disk
128K11 DS/DD 5 %" floppy 59 keys, 10 special tunc- 1 serial, 1 para llel 12-inch monochrome/80 x monochrome CRT
drivel10MB hard disk tion, 20-key keypad 25 text 0

0
-l
0

128K123.5-inch 270K ml- :' · 57 keys, 10 defmable 1 serial, 1 multipurpose 9" CRT/ao x 25 text 2nd 3.5-inch microfloppy add- CD
m

crofloppy drives functions on 5 keys IEEE-488 port ed JJ
~
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user

terminal added

hard k

Comments
6MB hard dis

2nd drive

80 x 25 text mode/640 x
200 graphics

standard termina

monochrome CRT/graph­
ics capability

monochrome CRT/80 x
24 text mode

13-inch color CRTn20 x
300 res., 80 x 25 display

N/A
Display

tor. This display handles an 80-character by 25-line text mode.

IBM
A new version of the IBM Personal Computer debuts in this

price category, the PC-XT (Extended) . Having the same es­
sential specifications as the standard IBM PC-80S8 CPU,
PC-DOS, double-sided, double-density minifloppy-di sk drive
59 typewriter-style keys, 10 special-function keys and numeric

1 serial, 1 parallel

1 sena

1 parallel, 1 serial

1 parallel, 1 serial

1 serial

I/O
2 senal, 3 parallel

98 keys, separate nu­
meric keypad, 10
programmablekeys

N/A

101 keys, 16 program­
mable, 18-key keypad

64 keys, 14 special func­
tion, 19-key keypad

97 keys, 17-keykeypad,
12 special function

59 keys, 10 special func- 1 serial, 1 parallel
tion, 20-key keypad

59 keys, 10special tunc- 1 serial, 1 parallel
tion, 20-key keypad

Keyboard
N/A

/12.1 MB hard disk

second minifloppy drive is swapped for an 11.3-megabyte hard­
disk drive, with all its advantages. The all-in-one Z-120 system
also has the same changes in the second reconfiguration, while
the low-profile system gains a high-resolution monochrome
display in the third change to the models of this system .

The low-profile, monochrome hard-disk ZF-IOO reaches its
fullest configuration and capability as a color graphics-capable
system by adding a 640- by 225-dot high-resolution color moni-

641<11 280K 3.5" microflop-

1MB/2 320K DS/DD 5 W'
floppy drives

2561<11 320K 5 W' DS/DD
drive/5MB hard disk

1281<12 1.2MB 8" DSIDD 8"
floppy drives

2561<12 409K DS/DD half­
height floppy drives/6MB
hard disk

1281<11 360K DS/DD 5 %"
floppy drive/110MB hard
disk

1281<125 %" floppy disk
drives

Not announced/2 640K standard 1senal, 1parallel 640 x 400 color graphICS
DS/DD 5 W' floppy driv- capability
es/2 8" floppies
128K12 320K DS/Db 5 W' 98 keys, separate nu- 1senal, 1parallel 80 x 25 text mode/640 x hard disk added
floppy drives/20MB 5 V4" meric keypad, 10 200 graphics
hard disk programmablekeys

128K11 630K 5 W' floppy 91 keys, 15special func- 2 senal, 1parallel
drive/10MB hard disk drive tion, 18-key keypad

1281<11800 5 W' loppy 64 keys, 8 special unc- i serial, 1 para el x
disk drive/10MB hard disk tion, 14-key keypad

641<11 368K 5 %"DS/DD 72 keys, 16 program- 2 serial, 1 serial RS-422 14-lnch monochrome/aD x
floppy drive/9.6MB hard mable, 17-key keypad port 25 text
disk

15MB hard disk



keypad-the new sys tem differs in two key areas. First is that
the amount of user memory is doubled from 64K to a standard
l2 8K . The second change is an added standard 10-megabyte
51/.-inch hard -disk drive.

Thi s sys tem also has three co nfiguratio n change in this price
ra ng e. Th e fir st one invo lves addi ng a high- resol utio n
monochrome gree n display to the PC-XT. Th is mon itor del ivers
a flicker-free det ailed text display and i ideal for serious word­
processing. In its next change . the XT becomes a co lor-gra phics
machine with the addit ion of a co lor adapter card and a high­
resolution 12-inch color monitor. The final expansio n of this
sys tem brings the user memory up to 256K .

Apple
The 128K version of the Apple fIl becomes a far more ver­

satile sys tem with an added hard -disk drive . Thi s gives the user
higher-density , high-speed data storage and access. The last
change to thi s system bring s it to its full configuration. The
256K version of the Apple fIl includes a hard disk .

Computer Devices
The DOT-3000 series has several changes in this price cate­

gory. The IBM -compatible tran sportable DOT-3000D adds
RAM for a to tal of 256K .

The tran sportable DOT-3000C . retains the standard 128K
user memory configuration , and becomes more versatile as the
optional built-in printer capability is used and a print er is added.
At once , a user has a complete system at his fingertips that can
close up and travel with him.

The final version ofthi sys tem, the DOT-3000E , brings both
feature s together. The user memory is expanded to 256K , and
the printer is also included .

Gavilan
The innovative , IBM-compatible. 8088-dri ven Gavilan lap­

computer sys tem upgrades three time s in this price range . In its
first upgrade , thi s system becomes more versatile and flexibl e
by adding a second 320K 3-inch microfloppy-di sk drive . The
second upgrade gives the user 96K of RAM by adding a 64K
RAM memory add-on cartridge . When this is combined with the
dual disk drives now included, this sys tem becomes a trul y
versatile lap machine. In its final upgrade, memory capacity is
increased to 160K.

IMS International
This microcomputer manufacturer has a variety of new

machines debuting , as well as others that upgrade, in this price
category. The micromainframe 5000SX sys tem, dri ven by an
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8-b it Z80 microprocessor. debut s with a 6-megabyte hard -disk
sys tem. Immediately. this increases the versatility of the sys­
tem . which a lso has 64 K of RAM . The standard miniflopp y-disk
drive for this sys tem is a 409 K. half-he ight double-sided.
dou ble-de nsity unit.

Capable of operating under CP/M. MP/M (the mult iuser
version) or TurboDOS. this sys tem is programm able in BASIC.
CO BOL. Fortran. or Pascal. Since it is a micromainframe
system. terminal choice is up to the user. However. this sys tem
can also support a varie ty of input/output devices through two
tandard serial port and three standa rd parallel ports . The

system upgrades once in this ca tego ry with an added eco nd
409 K half-height miniflopp y dr ive . Thi s makes backin g up the
contents of the hard disk far eas ier.

The 8000SX is another versio n of this microm ainframe sys­
tem and shares many of the same features with the 5000SX. The
key differenc e is in the amount of flopp y-disk storage. Instead of
relying on minifl opp y-di sks . this system uses half-height. 8­
inch floppy-di sk dr ives for storage . Their capa city is 1.2­
megab ytes per drive and offer the user up to 2A-megabytes of
potential storage .

In this system's upgrade , the seco nd floppy disk is replaced
by a 6-megabyte hard-di sk drive. Thi s gives the user access to
high-density. high-speed data access and retrieval. The Z80­
based 5000/S system upgrad es in this price realm, too . This
system. which opera tes unde r CP/M . MP/M. and TurboDOS
and is programm able in BASIC, CO BO L. Fortran , and Pascal,
gains a 6-mega byte hard di k.

Also added to the config uration of the 5000/5- which has a
keyboard cont aining 64 keys , 14 spec ial-function keys, and a
19-key numeric keypad and a erial port, plus 64K of RAM , and
a monochrome CRT-is a seco nd 409K double -sided, double­
density , half-height miniflopp y, disk drive . It is in addition to
the already-ex isting miniflopp y and hard-disk drives.

The 16-bit 8088-based versio n of the 5000 sys tem , the
5000X /6, also has a 6-megabyte hard-disk drive added to its
configuration . In this configuration. it has a single 409K double­
sided. double-density minifl opp y-di sk drive , as well as the hard
disk and 256K of user memory. Thi s sys tem operates under
MS-DOS and CP/M-86 and , since it is a micromainframe, the
terminal is a user optio n. It is programmable in BAS IC,
COBOL, Fortran , and Pascal. The second upgrade to this sys­
tem adds a seco nd minifloppy to speed hard-di sk backup.

The 8000X /6, which shares the same basic attributes as the
5000X / 6, differs in that it has a pair of ha lf-hei ght , 1.2­
megabyte 8-inch flopp y-di sk drive s, rather than the 5 !jot-inch
units. The 5000/5 /6, which is has the same basic mechanical
attributes as the 5000/5 system, differs in that it has a 16-bit
8088 CPU and operates under MS-DOS and CP/M-86.

In its first upgrad e in this price realm, this machine, with its
256K of user memory, gains a 6-megab yte hard disk for storage.
This is in addition to the standard 409K , half-hei ght, double­
sided, double-density disk drive . The second upgrade adds a
seco nd half-he ight minifloppy dri ve.

Sony
The SMC-70 small-co mputer sys tem upgrades four times in

this price catego ry . In the first upgrade, the SMC-70 gains a
5 .7-mega byte hard-disk dri ve for data storage , wh ile in the
seco nd , the sys tem becom es a co lor computer, with an added
12-inch RGB high-resoluti on co lor monitor. The third upgrade
to this sys tem brings the capaci ty of the hard-di sk drive to
12. l -megabytes , allowing much greater storage capability on
the monochrome versio n of this sys tem, while the fourth up­
grade brings much greater hard-disk storage capability with the
addition of the 12. l-rnegab yte unit to the color 5MC- 70.

Canon
The A5/00 upgrades twice in this price range . The first

upgrade adds two 8-inch floppy-disk dr ives to the system con­
figuration, giving the user acce ss to four disk drives for storage
and increasing system capability. The second upgrade adds two



X-inch floppy disk dr ives to the configuration of the color
ASI O().

NEe
The PC-8800C small-computer system upgrades in this cate­

go ry . The X-inch dri ve version of the PC-8800 becomes a co lor
gra phics-capable machine when a l-l-inch co lor monitor is
adde d that can handle 640- by 400 -dot reso lution and an 80­
character by 25-line text display.

Fujitsu
T he Micro 16 upgrades twice in this price category . The first

step adds a 20-megabyte 5 1!.l-inch hard disk for dense , high­
speed data storage and retrieval, while the second upgrade
ex pands the user memory to a phenomenal I megabyte .

North Star
There are three systems that upgrade in this price category ,

the Adva ntage 8116. the Horizon and the Advantage . The
Advantage 8116 . driven by an 8-bit Z80A and a 16-bit 8088, has
its mass-storage capabilities increase with an added 5-megabyte
hard disk. Thi s change gives the user access to dense high-speed
data storage and retrieval capabilities . The microm ainframe
Horizon becomes a truly powerful system with an added 15­
megabyte hard disk. In fact. this change gives this system
potent ial multiuser capability . A IS-megabyte hard disk gives
the Advantage high-density data-stora ge capabil ity and brings
added versatility to this sys tem.

Durango
T he powerful Durango Poppy upgrades twice in this price

category . With the first upgrade , the small-computer system has
its user memory increased to 256K. Thi s lets the system take
fuller adva ntage of the adva nced capabilities of its powerful
CPU. the 80 186. With the second upgrade. the Poppy becom es
much more fully configured . Thi s is the addition of a 10­
megabyte hard disk . When the memory size and hard disk are
taken into acco unt, this sys tem becomes a candidate for multi­
user status.

Vector Graphic
The co- processor Vector 4/20 system upgrades as its name

changes in this price ca tego ry . With the addition of a 5­
megabyte hard disk for increased storage capability, this system
becomes the Vector 4130. Th is change provides the user with a
powerful , high-speed data storage option and increases the
versatility of this system by several orders of magnitude . As the
hard-disk capaci ty increases to 10 megabytes, the system's
name becomes the Vector 4/40 .

TeleVideo
The 16-bit TSI 602G becomes a much more potent machine

with the add ition of user memory. At this point , this small-

HEWLETI-PACKARO's HP200 features Motorola's MC68000 micropro­
cessor .

computer s.ystem can use any of the advanced program s on the
market. WIth an added 9 .6-megabyte hard disk, the TS802H , a
Z80A , 64K sy~tem , becomes much more potent. It now gives
the user the option of truly high -density, high-speed data storage
and retrieval.

Gifford Systems
A newcomer to our buyer' s guide is Gifford System s ' 1001

100+ series of co-processor micromainframes. Since these are
micromainframes, it' s up to the user to supply the terminal­
although two of our listings indicate terminal s and show how
these change the cost parameters for these systems.

Driven by 8-bit 8085 and 16-bit 8088 CPUs, these systems are
offered only with the CP/M operating system or CP/M -86, as
opposed to MS-DOS . (This could prove a drawba ck in the 16-bit
realm becau se the emerging standard operating system, and the
one that most software is being written for , is MS-DOS .)
Equipped with 64K of user memory-somewhat limited for
some 16-bit app lications-this system has two standard 8-inch
double-sided , double-density 1.2-megabyte floppy-disk drive s
~or storage. "!,his make s this system very versatile. Inpu t/output
IS handled via standard serial ports, to which a variety of per­
ipherals can be interfaced.

These systems upgrade twice . The first upgrade adds 64K to
the user memory , bringing it up to l28K. This makes this system
~ore versa~ile and able to handle 16-bit programs more effi­
cientl y, while the second upgrade adds a terminal offered by the
manufacturer.

Docutel/Olivetti
At this point, the Olivetti M20 becom es fully configured.

Actually two upgrades are included at once . With the first
chan ge , user memory is increased to 160K, making this system
more versatile . The second chan ge here adds a second 360K
5 V4-inch minifloppy-disk drive .

Honeywell
.Th i~ is ~oneywell' s first appeara nce in this buyer 's guide

w~th Its microsystem 6110 . Driven by a propriet ary 8-bit
microprocessor-Honeywell Micro 6--teamed with an 8086,
16-bit CPU, the 6/10 has 128K of standard user memory . It
work s under three operating systems: MS-DOS . CP/M-86 , and
a proprietary system. The standard disk drive is a 5V4-inch mini­
floppy-di sk drive for storage.
. Programmable in BASIC, the 6110accept s this and other data
input throu~h a standard typewriter-style keyboard . The key­
boar~ also includes a separate numeric keypad and spec ial­
function keys. User output is to a standard 12-inch monochrome
CRT . Input/output chores are handled through two serial ports
or one parallel port. To these ports a user can interface a variety
of periph erals .

"!,he s~stem has ~ .key upgrade in the upper end of this price
guide With the addition of a second 5V4-inch drive.
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Wang
The Wang Professional Computer reaches its fullest con­

figuration with the addition of a IO-megabyte hard-disk drive. It
gives the user much higher-speed data access, storage, and
retrieval capabilities and'ncreases the flexibility of this system.

Alt6s
Another micromainframe that debuts here is the ACS8000-15 .

Driven by an 8-bit Z80A, it has 208K of user memory. It runs
under the industry-standard CP/M opera ting system and has two
500K single-sided, double-density disks for storage. It is pro­
grammable in BASIC, Fortran, COBOL, and SOFfBOL and is

meant to be the basis of a multi-user system. It has six standard
seria l ports and one paralle l port as standard. Terminal choice is
up to the user.

This company's 5-15D is another micromainframe system ,
that debuts here . Driven by a Z80B, this 8-bit system operates
under the CP/M operating system. It has 192K of user memory
and includes a I-megabyte double-sided, double-density 5 \4­
inch minifloppy-disk drive for storage. Programmable in BAS­
IC, COBOL, Pascal, Fortran, and SOFfBOL, the system uses
four serial ports and one parallel port for input/output . Since it is
a micromainframe-a system box with a disk drive and interface
ports-the terminal choice is up to the user .

Ithaca Intersystems
Another 8-bit micro ma infra me-dr iven by a Z80B

microprocessor-is the Encore from Ithaca Intersystems. It
operates under CP/M. Standard user memory is 128K, and
storage is on two 5\4- incn single-sided, double-density disk
drives . Since it is a micromainframe , the choice of terminal
devices is up to the user.

CompuPro
Long a leader in S- IOO bus products, CompuPro 's System

816/A also debuts here . A micromainframe small-computer
system, it is driven by co-processors, an 8-bit 8085 and a 16-bit
8088 and runs under CP/M and CP/M-86. User memory is 128K
and storage is handled by two 1.2-megabyte 8-inch floppy-disk
drives. Since it is a micromai nframe, terminal choice is up to the
user, but input/output functions are handled through four serial
ports and one parallel port included as standard.

DEC
The last of the four single-user microcomputer systems in­

troduced a year and a half ago makes its debut here , the Pro­
fessional350. Actually an upgrade of the Professional 325 , this
system includes a larger system-unit box, that is made to accept
a 5\4-inch hard-disk drive. In this version, storage is provided
by a single 400K 5 Y4-inch minifloppy-disk drive. User memory
stands at 256K, or more than enough to handle any advanced
application program.

The system is driven by a proprietary 16-bit CPU, the PDP­
111238 and operates under a proprietary operating system . CPt
M is available as an option. User input is via a slim-line key­
board which contains 58 typing keys. There are special-function
keys and a separa te 14-key numeric pad. User output is handled
by an 80-character by 25-line black-and-white monochrome
display, while input/output chores are handled by a seria l port or
an RS-423 synchronous port.

Radio Shack
The Model JJJ Desktop reaches its top configuration in this

price category. It becomes a full-blown busine ss small ­
computer system with the addition of a 5-megabyte hard-disk
drive. This allows the user high-speed, high-density data access
and storage. A similarly equipped Model 4 would top out about
the same price in this range, too.

A new model makes its appearance and becomes fully con­
figured in this price category, the Model 16. Driven by the
advanced MC68000, the-. Model 16 also uses a Z80A to handle
the housekeeping chores. This frees the main CPU to handle
information-processing functions. Equipped with 128K of user
memory, that is expandable, this system operates under a pro­
prietary operating system. In its base configuration, it includes
one double-sided. double-density 1.2-megabyte slim-line 8­
inch floppy-disk drive for mass storage.

The 76-key keyboard includes a numeric keypad. Output is to
a 12-inch green monochrome video-display screen that delivers
an 80-character by 24-line display. Input/output is handled via
two seria l ports and one parallel port , included as standard. It
upgrades and becomes fully configured at the upper end of this
price category with the addition of a second drive 1.25­
megabyte slim-line 8-inch floppy-disk drive . R·E



Hundreds of time- and
money-saving ideas for

hobbyists, experimenters
and technicians!

Select 6 fact-filled volumes
for only $295 (total value up to $'115 .70)
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7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, PA 17214
• Reduced Member Prices. Save 20% to 75% on books sure to
increase your know-how
• Satisfaction Guaranteed. All books returnable within 10
days without obligation
• Club News Bulletins. All about current selections-mains,
alternates, extras - plus bonus offers . Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
• "Automatic Order." Do nothing, and the Main selection
will be shipped automatically! But . . . if you want an Alter­
nate Selection-or no books at all - we'll follow the instruc­
tions you give on the reply form provi ded with every News
Bulletin
• Continuing Benefits. Get a Divid end Certificate with every
book purchased after fulfilling membership obligation, and
qualify for di scounts on many other volumes
• Bonus Specials. Take advantage of sale s, events, and
added-value promotions
• Exceptiona Quality. All books are first-rate publisher's
editions, filled with useful, up-to-the-minute information

r-------------------~I rfM~ ELELTf\[11';i~LS B(](]K LLU8 ' I
I \U:!) Blue Ridge Summit, PA 17214 I
I Please accept my membership in Electronics Book Club and I

send the 6 volumes circled below, billing me $2.95 plus I
I shipping and handling charges . If not satisfied, I may return II the books within ten days without obli gation and have my

I membership cancelled. I agree to purchase 4 or more books I
at red uced Club prices (plus shippin g/handling) during the I

I next 12 months, and may resign any time thereafter.
I 1000 1062 1113 1160 1199 1211 I
I 1276 1277 1296 1332 1346 1406 I
I

1435 1436 1451 1465 1467 1468 I
1473 1474 1486 1497 1505 1536

I Name Phone I
I~~ I
I II City I
I State Zip -- I

Valid Cor new me mbers onl y. (Ord ers outs ide U.S. or Cana da m ust be prepaid in II Int ernation al Mon ey Orders in U.S. doll ars. Canada mu st re mit in U.S. do llars. )

..
Thi s order subject to acceptance by Elec tronics Book Club . RE·10 83 I------------------­CIRCLE 45 ON FREE INFORMATION CARD
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CALL NOW
AND

RESERVE
YOUR SPACE

• 6" rate $550 per each insert ion.
• Reaches 220.500 readers.
• Fast reader service cyc le.
• Sho rt lead tim e for the placemen t of

ads .
• We typeset and layout the ad at no

add it ional charge.

Call 212-777-6400 to reserve space .
Ask fo r Ar line Fishman . Limi ted num­
ber of pages avai lab le. Mail materials
to : mi ni -ADS. RADIO-ELECTRONICS.
200 Park Ave. South . New York. NY
10003 .

COVER STORY AUDIO KITS from Radio
Electronics5-6/78, 2/80 and 3-4/81. Our $89
Graphic Equalizer (.02% THO, 12 bands,
92dB SIN), $40 PLM-1, and $120 ASRU
(Noise Filter/Expander increases dynamic
range by 18dB) are attractive, excellent per­
formers. Free shipping with prepaid orders.
Free catalog with lots more. SYMMETRIC
SOUND SYSTEMS, 856J Lynn Rose Ct.,
Santa Rosa, CA 95404. (707) 546·3895.

CABLE TV DESCRAMBLER KIT $39.95
Computerized addressable gated sync type.
We also have complete line of Jerrold and
Oak cable TV converters and descramblers.
Such as, Jerrold gated sync (SB-3), Oak
sinewave (N12), and Jerrold 61 channel re­
mote control converter descrambler (DRX­
DIC-105). 90 day warranty. SEND $2.00 for
"INFORMATIVE CATALOG" for prices and
availability to: J & W ELECTRONICS, INC.,
P.O. Box 61-X, Cumberland, RI 02864.

CIRCLE 63 ON FREE INFORMATION CARD

HEAR THE POWER...

T''filrrrc(' ..
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SPEECH SYNTHESIZER SALEIII-Com­
plete plug-in module interfaces to the Apple
II, 11 + TRS 80 Models 1,111 - Commodore 64,
Vic 20. Regularly $89.95 NOW ONLY$59.95
+ $4.00 Sh/Hd. Complete and Starter Kits
Available. All synthesizers include: Phrase
Finder program on cassette tape and a
Speech Synthesis Instruction Manual- A
$15.00 VALUE FREE. Send check or M.O.,
C.O.D. Add $2.00. 10 Day Money-Back Guar­
antee. R.I.S.T. INC., P.O. Box 499 Dept.
RE1083,Ft. Hamilton Station, Brooklyn NY
11209, (212) 259-4934.
CIRCLE 96 ON FREE INFORMATION CARD

CONVERTERS·DESCRAMBLERS­
MICROWAVES-New genuine Oak, Jerrold,
Zenith , Hamlin, Sylvania, Test, Pioneer!
Name it! Sine-wave, gated-sync, van-sync,
in-band, out-band. We sell 'em all! No order
too big or small. Compare our prices. Send
$5.00 for new expanded cata log-now in­
cludes schematics. TV PRODUCTS CO.,
635 Park Ave. Suite 222, Idaho Falls, ID
83402.

DESCRAMBLERS Completely assembled
and tested. Compatable with ZENITH Z-TAC
and SSAVIsystems. No internal T.V. connec­
tions. Built in VARACTOR TUNER. $129.00

VISA, M/C, and C.O.D.orders accepted. DE·
CODER DISTRIBUTORS CO., 23400 Michi­
gan Avenue, Suite 502, Dearborn Michigan,
MI 48124 (313) 562 • 9661 . Other models
available, we also ship to Canada.

CIRCLE 92 ON FREE INFORMATION CARD

-
R ' .. I ' •

MODERN ELECTRICS. Miniature souvenir
of the firstpublicationever producedbyGerns­
back Publications. This issue appeared in
April 190B-just 75 years ago. You can own
your own reprint of this unique first edition for
just $2.50 plus 75¢ P&H. It's available from
R·E BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003
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ELECTRO IMPORTING CO. CATALOG.
This reprint of the historic 176-page catalog
No. 20 gives you an accurate look at the state
of electronics in 1918. Contains everything
from a Zinc Spark Gap to a 1OOO-Mile Receiv­
ing Outfit . You can get your own copy of this
modern antique , profusely illustrated, for only
$4.95 plus $1.00 P&H. Order yours from R-E
BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003.

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 rebuilding cost - $5. Sell for $100 =
$95 profit; x 5 CRT's = $475 daily ; x 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire world. Write
or call: CRT Factory, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.
CIRCLE 84 ON FREE INFORMATION CARD

Make your own prototypesI This 14" IN­
Line Press Brake is constructed of high­
grade ductile iron castings and steel parts.
Standard equipment includes male dies for
straight or box bends from '12" to 14" plus a
FREE urethane forming pad. Write or call for
literature and prices on our SPECIAL Shear­
Notcher-Brake package. PACIFIC ONE
CORP., Suite K302, 513 Superior Ave.,
Newport Beach, CA. 92663; (714) 645·
5962.
CIRCLE 100 ON FREE INFORMATION CARD

High precision NTSC I and Q color bar gener­
ator board . It is the main board from the Multi­
dyne TS-1, a broadcast standard portable
signal generator. Vectors are accurate to 1
degree and amplitudes to 1%. All pulses are
derived from a 14.318180 temperature corn­
pensated crystal oscillator. The board is guar­
anteed for 1 year. It measures 7% x3% and
requires ¢ and - 12 volts to produce 1 volt of
video n 75 Ohms. It costs ,$198.50. A stan­
dard 14 x 17 EIA Cross-Hatch and Dots gen­
erator board matches the RETMA linearity
chart and costs $125. Add $4.50 for insured
shipping . Checks, money orders and C.O.D.
only. Other NTSC boards available. Satisfac­
tion is guaranteed. MULTIDYNE ELEC­
TRONICS, P.O.Box 528, Locust Valley, N.Y.
11560, (516) 671-7278.

CIRCLE 17 ON FREE INFORMATION CARD.

Introducing an ULTRASONIC ECHO
RANGING KIT with up to 20 feet and greater
ranging capabilities. May be interfaced to
your microcomputer or used alone with an­
alog output and 4 digit LCD display . Applica­
tions in Robotics, Alarms, Positioning, Level
control and more. Complete kit #ERS400KD
@$139.50. Less enclosure and LCD display
#ERS400 @$89.50. Money orders, checks
accepted. COD add 10%. TRABAND ELEC­
TRONICS, INC., P.O. Box 166, Clifton
Heights, PA 19018 (215) 623-2700.

CIRCLE 64 ON FREE INFORMATION CARD

COMPUTER/PRINTER DESK/STAND.
New, Surplusstand was part of a KSR Printer.
Mfg. cost over $100.00. Size; 27h x 24d x
27"w. Space for electronics. Very Rugged.
Add top of your choice. Use Order No .
R2A70585. Only $39.99, $150.00/41Shipped
via Truck Freight Collect. 40 pg. pictured cata­
log of surplus compter equipment available.
BNF Enterprises, 119 Foster Street, Pea­
body, MA 01960, (617) 531-5774.
CIRCLE 98 ON FREE INFORMATION CARD

SATELLITE TV SYSTEMS FROM $1,495.00
AMATEUR MICROWAVE SYSTEMS FROM
$60.00 T-3 Amateur Antenna-FULL PARA­
BOLIC DISH very high gain $60.00 4 lot,
$70.00 each. IMPROVED M-21 Antenna, fea­
tures grid style antenna and extra high gain­
low noise front end. $115.00 5 lot, $135.00
each. Amateur Systems not available to
Michigan residents. SATELLITE TV IN­
STALLATION MANUAL & CATALOG ONLY
$2.50. SATELLITE RECEIVER SYSTEMS,
33117Gratiot Ave., Mt. Clemens, MI 48043,
(313) 791-5551.

CIRCLE 95 ON FREE INFORMATION CARD

FREE! Ungar 's new #9100 Electronic Tem­
perature Controlled Soldering System with
each # 2000A or # 4000 Desoldering System
purchased Sept. 15 through Dec. 15, 1982.

For Mode l 2000A (for use with shop air)
and a free $91.00 System # 9100, order
#2091 at $365 .00 sugg.

For portable Model 4000 and a free $91.00
System # 9100, order # 4091 at $399.00
sugg . See your Ungar distributor or contact
Ungar Division of Eldon Industries, Inc.,
P.O. Box 6005, Compton, CA 90220, (213)
774-5950, (800) 421·1538.

CIRCLE 65 ON FREE INFORMATION CARD

AMATEUR MICROwAvE RECEIVER.
RegUlarly $99.50. Now liquidat inq at only
$59.95 + $5.00 S & H. (Dealer ten pack just
$499.00 F.O.B) Complete system includes
dish, probe/downconverter, coax cables,
power supply, and instructions. Top quality
units. Supply limited. Money order, VISA or
Mastercard ONLY. (No checks or C.O.D.)
T.V. PRODUCTS CO., 635 Park Ave., Dept.
222, Idaho Falls, Idaho 83402. DE­
SCRAMBLERS?? We stock all types. Send
$5.00 (REFUNDABLE WITH ORDER) for
new expanded catalog now includinq
schematics.
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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 with your check
for $1.90 par word (min imum 15 words) to :
Radio-E lectronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there Is a surcharge of $15.00.
( ~ Plans/Kits () Business Opportunities ( ) For Sale
~ ) Education/Instruction () Wanted () Satellite Television

Special Category: $15.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

FOR SALE
CABLE TV products: Wireless, corded & settop
converters. Send $3.00 for catalog ADDITIONAL
OUTLET CORP., 231 E. Commercial Blvd., Ft.
Lauderdale, FL 33334.

RESISTORS V.&'hW5%C.F. 3 cents. 1%M.F. All
values. No minimums. Volume discounts. Write JR
INDUSTRIES, 5834-B Swancreek, Toledo , OH
43614.

COLOR computer VIC-20 programs hardware Rtty
code EPROM Progammer RS-232 FRANK Ly.
MAN, Box 3091, Nashua, NH 03061.

RECORDS- tapes! Discounts to 73%; all labels;
no purchase obligations; newsletter; discount divi­
dend certificates; 100% guarantees. Free details.
DISCOUNT MUSIC CLUB, 650 Main Street, PO
Box 2000, Dept. 3-1083, New Rochelle, NY 10801.

~ WRITE FOR

~McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) a.2 509'l

1901MCGEE STREET KANSAS CITY, MO. ~1oa

XENON FLASH LAMPS

o

ASK FOR OUR NEW CATALOG.
CALL OR WRITE FOR INFORMATION.

DESCRAMBLERSl La rgest supply U.S .A.­
Catalog$3.00.TV PRODUCTS CO., 635 ParkAve.,
Idaho Falls, 10 83402.

COMPUTER cables, RS232 , VIC 20 and C64
cables, breakout boxes, and switch boxes. Morel
For free catalog, write COMPUCOMM, Box 211,
South Sioux City, NE 68776.

EPROM programmer programs 2716, 2732, 2764,
and 27128. For IBM PC $225.00 each. For Apple II,
ROM version $195 .00 each, diskett e vers ion
$225.00 each. Also 64k add-on RAM card for IBM
PC $140.00 each. $3.00 shiplhndlg. Check, money
order, no COD please. Quantity discount. Dealer
inquiries invited. LSG ELECTRONICS, INC., 3122
Hollowcreek Dr., Houston, TX 77082 (713) 558­
3613.

SATELLITE, microwave, video, audio components
and equipment. Send $1.00 for 1983 catalog.
DSCo, Department F, 3110 Evelyn Street, Rose­
ville, MN 55113.

ELECTRONIC survelllance l Incredible manual,
"Homebrew Bugging" outlines wire tap ping,
bugging, 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 an inventory of amaz­
ing electronic devices. Send $3.00 for catalog.
A.T .I.S., Dept. R, 61 Gatchell St., Buffalo, NY·
14212.

*************************
~ QUALITY MICROWAVE TV SYSTEMS ~
*************************
~ Complete Systems From $6995 ~

~ 1.9 to 2.5 ~

* GHz *
~ Antennas ~

* ** Galaxy *
~ Electronics ~
~ 6007 N.61stAve. ** Glendale, Az. *
* 85301 ** ** 1-602-247-1151 *
~ 1-800-247-1151 ~

~ C==DD'S/ Dealers Wanted ~

~ VIS4 ~

* ** *
~ [.l ~
* **************************

TEC/WFSf (USA) INC.
10889 WILSHIRE BLVD., SUITE 7iO

LOS ANGELES, CA 90024-4299
CA: 213/208-5529 • OUTSIDE CA: 1-800-421-7215

2 3 4 5

PRINTED-ci rcuit boards: single side, prototype,
and quantity, quick delivery. Send positive, free
quotes. FABTRON, Box 925, Dept. C, Columbia,
TN 38401 (615) 381-1143.

6 7 8 9 10

RADIO West - still the best for SW/MW DX receiv­
ers and receiver modifications! Catalog 50 cents.
RADIO WEST, 3417 Purer Road, Dept RE, Es­
condido, CA 92025 (619) 741-2891.

11 12 13 14 15

SCANNER/monitor accessories-kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520.

16 17 18 19 20

FAST, dependable mall-orderl Prime semicon­
ductors, parts, supplies. Free 55 page catalog.
THE PARTSTORE, Dept. 165, 999 44th St., Mar­
ion, IA 52302 (319) 373-1803.

21 22 23 24 25

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).
$1.90 per word prepaid (no charge for zip code) ...MINIMUM 15 WORDS. 5% discount for 6 issues,
10% for 12 issues within one year, if prepaid.
NON·COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.25 per word
prepaid...no minimum.
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 15¢
per word. All copy subject to publisher'Sapproval. ADVERTISEMENTS USING P.O. BOX ADDRESS
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS AND PHONE NUMBER. Copy to be inour hands on the 20th of the third month preceding 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.

35

30

34

29

33

28

32

27

31

26

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacramento. CA95841
(916) 486-9071
SPECIAL QUANTITY PRICING
Dealers Wanted · CDD'S
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MOST comprehensive video book and manua l on
the market. 150 pages. All types, UHF, cable , sat­
ellite . Comp lete troubleshooting for Zenith systems.
24-hour COD hotline for orders . 301-668-7099 or
send $21 .95 plu s $1 .50 shipping to TELE·
PUBLICATIONS, Dept. RE-10 , PO Box 16693 ,
Baltimore, MD 21206 .

SATELLITE TV VIEWERS
Get the most comp lete w eekly listings.

Send $1 for Simple copy. ®

!!dttQ~'t':: 0
P,O. Box 30B, Fortuna, California 9 5540
lOO.UI.9tf7 (u .S.) .100.516·1717 (C.Uf .)

707.715.1476 (all oth~.)

SATELLITE TELEVISION

SEIKO TV watch- Watch TV or listen to FM
stereo . imported direct from Japan-limited supp ly.
$498.00 for standa rd model. Money back guaran­
tee. Send check or money order or use Visa, Mas­
terCard. Allow 4 to 6 weeks . THE MEUN IER COM·
PANY, Dept. R, PO Box 4235 , Federal Way, WA
98003 .

HOME ROBOTS

UHF types, ali delux , cab le units, dealers ~enith
units) exce llent quantity pricing. Call (301 882­
9362~ Send $2.00 for catalog. SATELLITE LEC·
TRONICS, Dept. R-10, PO Box 9534 , Baltimore,
MD 21237.

FREEl Information on 100 sate llite television chan­
nels plus free catalog of prove n do-it -yourse lf plans/
kits for easy , low-cost, attractive satellite antennas .
Who lesa le electronics components. GFI·5, Box
9108, Missoula, MT 59807 . .

THE original Howard/Coleman TVRO receiver! in­
structions, schematics , layouts, pr inted-circuit
boards: ROBERT COLEMAN, Rt. 3, Box 58-ARE ,
Trave lers Rest, SC 29690.

RECEIVE 80 cha nne ls sate ll ite system on ly
$1299.00 . Complete information and order forms
send $3 .00 to REMINGTON'S SATELLITE
SALES, RR2, Box 124, Noblesvi lle, IN 46060.

SURPRISING news about sate llite television: time
to know the facts ! Send $1 .50 SASE to INFINITY
ELECTRONICS, 1378 Norvella, San Jose, CA
95122.

INTERESTED in home sate llite televtslon-cdon't
buy anyth ing until you've read Homesat Handbook
& Buyer's Guide. Our book tells everything about
home satellite TV and may save you hundreds,
even thousands of dollars in your selection and
installation of a system . $10 .00: H & G HOMESAT
SERVICES, Box 422, Seaford , NY 11783 .

WORLD'S largest supplier of Home Robot kits/
parts. Motors , seeing/hear ing sensors, batteries,
robot mounted computer for programming contro ls
and playing video games . Inexpensive, easy con­
st ruction . Complete kits $99 .95. Send $3 .00
(refundable with order) for informa tion package ,
photos, catalog , club membership to: ROBOT
SHACK, Department 10, PO Box 583, EI Toro, CA
92630 .

SATELLITE antennas; build or buy 8-10-12 foot
wood or metal from $43 .00 send $2 .00 PRO·
TOTYPE ENGINEERS, Box 1812 Deming, NM
88030.

SATELLITE TV receiver breakthrough I Build
your own commercial quality recerver nowl
Complete Instruction manual $8.001XANDI, Box
25647, Dept. 21P, Tempe, AZ 85282.

DESCRAMBLERSI Larg est supply U.S .A­
catalog $3.00. TV PRODUCTS CO., 635 Park Ave.,
Idaho Falls, 1083402.

SATELLITE TV system $1295 completeI 8 ' an­
tenna, polar mount, 120 LNA, receiver. Handbook
and buyer's gu ide , $10 .00 . Dealers wanted.
MICROWAVE SYSTEMS, 1101 E. Chestnut, Santa
Ana, CA 92701 .

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC

ROBOTIC BOOKS

CB radio books , kits, mod ifications, catalog $1.00
refundab le. APS, PO 263RE, Newport, RI 02840 .

EPROM PROGRAMMER

ROBOTICS books--build your own robot. Write
now for free cata log. H. D. KOHN CO., RE2, Box
16265, Alexa ndria, VA 22302.

DESCRAMBLERTROUBLES

PRINTED-circuit boards: Your artwork, quick de liv­
ery, reaso nable . Quant ity discounts. ATLAS CIR·
CUlTS, Dept. A, Box 892 , Lincolnton, NC 28092
(704) 753-3943.

SINE wave descrambler problems? Manual in­
cludes troub le shooting , alignment, an ten na
hookup, improvements, theory . $15 .00. SIGNAL,
Box 2512 -R, Culver City, CA 90230 .

CB EQUIPMENT

MAKE additional income and have tax write-ofts.
Free info. Contact DEPT . A, PO Box 222 , Harbor
City, CA 90710.

CONVERT sm KIT TO CABLE
CABLE slnewave descrambler from over-alr. In­
structions including deluxe, scrambled microwave,
opt ional over -air, $8 .00 . Manual in descrambler
troubles class ification , instructions, $20 .00. SIG·
NAL, Box 2512 -R, Culver City , CA 90230.

FOOLPROOF. Programs 27 16 th rough 27128;
2508 throug h 2564; 2815 /16 eeproms ! Others tool
Features : Stand alone sing le board design . Zif
eprom sockets. Auto matic duplication . Program
verify. Regulated power supply-requires oniy pow­
er t ransformer. Complete documentation .AIT
$149.00 CompareI Why pay more? Manual $2.00,
refundable first order . LUBOMIR CORPORATION,
PO Box 511, Rensse laer, NY 12144.

ME CHANICALLY incli ned indi vidu als des iring
ow nership of small electronics man ufactu ring
bus iness-with ou t investment. Wnte: BUSI·
NESSES, 92-R, Brighton 11th, Brook lyn, NY 11235.

LCD watc hes $2.50, penwatch $3.60, cata log $1.00.
RELIANT ENGINEERING COMPANY, PO Box
33610, Sheungwan , Hongkong.

SECURITY ala rm industry booming . Tremndous
demand. Employment-business terr ific . E-Z
learn. Informatio n package $2 .00. SECURITY
ELECTRONICS INTERNATIONAL, PO Box 1456­
NE, Grand Rapids, MI 4950 1.

PROJECTION TV... Make $$$ assembling 8ro­
jectors... Easy... Results comparable to $250 .00
projectors... Your tota l cost less than $20.00 . ...
Plans, lens & deale rs information $17.50.... illus­
trated in form at ion free ... MACROCOM·GBX,
Wash ington Cross ing, PA 189n.Credit card orde rs
24 hours. (215) 736-2880.

DESCRAMBLERSI Largest sup ply U.S .A.­
catalog $3.00. TV PRODUCTS CO., 635 Park Ave. ,
Idaho Falls, 1083402.

Investment unnecessary. know ledge not re­
qu ired. sales handled by pro fessio nals. Ideal
hom e business . Write today for ' fa cts '

Postcard will do, Barta-RE·X, Box 248,
Walnut Creek,'CA 94597.

WHOLESALE MATV/CATVNCR equipment, an­
tenn as , a ud io cab les , adaptors, o rig i na l/
replacement cartridges & styli , telephone accesso r­
ies, radios , cassette recorders, speakers , etc., send
letterhead for free cata log (212) 897-0509 D&WR,
66-19 Booth, Flushing, NY 11374.

BUSINESS OPPORTUNITIES

DESCRAMBLERS for downconverters , high gain.
Free information. RB ELECTRONICS, PO Box 643,
Kalamazoo, MI 49005 .

( MONEY broker, commercial busi ness loans to
start, expa nd, etc. $50,000 to millions . Send $2.00
LO REDO ENTERPRISES, Box 2243 APO NY
09009 .

145 Nonh M.in
Bou ntilul,U t. 84(110

(801) 295-1166

SPECIAL QUANTITY PRICING
DuIIl"1 Wlnlld • COD'S_=r=2 Year Warrant y

Parts & Labor

ANTIQUE radio catalog: 16 pages of tubes, parts,
and literature. Send $1.00 to ANTIQUE ELEC·
TRONIC SUPPLY, 1725 W. University, Suite No.2,
Tempe, AZ. 85281.

VIC·20 TV-tes t generator cassette . Cross hatch,
colorbars, dots, H&V- lines, w indow , 5 colored rast­
ers, 3 tones. $9.95 . JE RRY HILLIARD, 3223 Ellis
Way, Louisville, KY 40220 .

ALARMI Vic 20/ 64 CoCo Sinclair become $1000
burglar fire system . Cassette, docum~ntatiC?n (spe­
cify microprocessor) $29 .00 . Reta ilers mquire .
Catalog . SKIDMORE'S H'N'S, 7 16 Wa lker,
Gree nsboro, NC 27403. Sinclair piano , music pro­
gram cassette all hardware $9.00.

THE BEST PLACE to BUY. SELL or
TRADE NEW and USED EQUIPMENT

NUTS & VOLTS MAGAZINE
BOX III I ·E • PLACENTIA. CA 92670

(7 1~) 632·772 1 .
Join Thousands of Readers Nationwide

Every Month
ONE YEAR U.S. SUBSCRIPT IONS
$7.00 • 3rd OUI • $ 12.50 . 1st ·C la..

525.00 • UI.tlm. - lrd Clus i

UNUSUAL UHF subscri ption TV kits and other un­
its. Catalog 50 cents. TROJAN, 2920 Shelby, In­
dianapolis, IN 46203.

COLOR computer owners-free hardware andsoft­
ware cata log. SPECTRUM PROJECTS, 93-1586
Drive, Woodhaven, NY 11421 (212) 441-2807.

ADVENT and Kloss video Earls and service avail­
able from PROFESSIONA ELECTRONICS. Call
504-467 -1717 for further information.

TI·99/4A softwa re. Free price list plus newsletter.
GLEN DOBBS, Box 801 RE, Santa Maria, CA
93456.

TROUBLESHOOT des ign UHF converters video
accessories latest system info $2.00. New manual
$12.95 . A&R ELECTRONICS, PO Box 381, De­
dham , MA 02026.



All J & 0 prOducts are engineered. not copied. all are guaranteed
90days &wesl.1nd behindDUr productswhereotherstautc

J & DENGINEERING
P.O. Box 6099

Falmouth, Maine 04105

Dea/ers Wanted
Specia l Quant ity Pric ing

COD's -OK

FAL L
SPECIAL

Buy 1 kit
Get 2nd kit
at 1ftprice

Oller ends 10' 1'83

C-100 / JERROLD TYPE
Cable Descrambler for il1'bandgated
suppressed systems .

Ready to go C·100 119.95
Complete Kit C·100K 54.95

SEND $2 FOR COMPLETE INFORMA TlVE CA TALOG TO
DETERM IN E WHAT TYPE YOU NEED .

DESCRAMBLERS
AMERICAN-CANADIAN

C-1000 / ZENITH TYPE
Descrambles "over the air" and
"cable" sync suppressed active
video inversion signals

• Ready to go C·l000 379.95
:;;::.. .•Complete Kit C·1000K 274.95
. PrintedCircuit & Manual. 74.95

PLANS & KITS

NEW!... Repair any TV... Easy. Anyone can do it.
Write: RESEARCH, Box 5HE Brea, CA 92621.

MOST advanced sine converter descrambler
available. PCBandplans$15.JIM RHODES, 1025
Ransome Ln., Kingsport, TN 37660.

PROJECTION TV... Convert your TV to project 7
foot picture. Results comparable to $2,500 pro­
jector." total cost less than $30.00. Plans & lens
$19.95." Illustrated information free...Credit card
orders24 hours. (215)736·3979. MACROMA-GB,
Washington Crossing, PA 18977.
ELECTRONICtouch light control pad and other
products free brochure EXOTIC ELECTRONIC
IDEAS, PO Box 446, Lake Bluff, IL 60044.

PRINTED-circuit boards. Quick prototypes, pro­
duction,design, reflowsoldersendprintor descrip­
tion for quoteto KIT CIRCUITS, Box235 Clawson,
MI48017.

FUN kits-low cost. Easy to build'educational
electronics projects. Handbook /catalog $1.00.
TRIANGLE ELECTRONICS, 89 Arkay Drive,
Hauppauge, NY 11788.

CATALOGI 40 pagesof neat electronics partsand
kits. Send 50 cents refundable first order. BEC
ELECTRONICS, Box 401244R, Garland, TX
75046.

EDUCATION & INSTRUCTION

YOUR own radio stat ion I AM, FM,cable, licensed,
unlicensed. Low cost transmitter kits. Free info.
BROADCASTING, Box 130-F10, Paradise, CA
95969.

F.C.C. commercial radiotelephone license.
Homestudy. Fast, inexpensivel Freedetails. COM­
MAND, 0-91,Box2223, SanFrancisco, CA94126.

EARNyour university degree through evaluation
assessment, of existing education, experience,
achievements. Call, (614) 863-1791, or write,
ASSESSMENT, Box 13130 R, Columbus, OH
43213.

COMPUTERS

UNIVERSITY degreesbymail! Bachelors, Masters,
Ph.D's., Free revealing details. COUNSELING,
Box 317-RE1 0, Tustin, CA 92680.

TI-99/4Aowners. Sendfor freelistof newandexcit­
ing, low cost software. DYNA,Box 124, Hicksville,
NY 11801.

MAX. Z. tech Timex hi-tech to-price educational
programs. Dataaquis. Hardware upcoming. For
samples mail $2.00 to: CASH PROG., PO Box
318R, Nfld., NJ 07435.

REEL TO REEL TAPES
TRUCKLOAD sale Ampex high quality open reel
tape,1800' or2400' on7" reels,usedonce.Caseof
40, $45.00. Cassettesavaiiable.VALTECHELEC·
TRONICS, Box 6·RE, Richboro, PA 18954.

Mixer., Equ. llzer., Limiter. , Pre-Amp.,VCA'. ,
Power . upp lle. , p.rt., . nd more .... . CATALOG

TOP-quallty imported, domestic kits, surplus elec­
tronics, IC's, free catalog. TEKTRASONIX, 175
Fifth Ave., Suite 3194, NY, NY 10010.

200 electron ics kits, projects, plans. Send stamp
for list. MATCOELECTRONICS, Box316R, Cadil·
lac, MI 49601.
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CABLE TV
CHANNEL 3- 65dB super notch filter. 63.5 mHz.
$29.00postpaid. TV PRODUCTS, 635 Park Ave.,
Idaho Falls, 10 83402.

DEALERS wanted: Channel 3 notch filters, send
$15 for samEle and quantity price list. Moneyback
!juarantee. EEKURTZ,235SW87thTer.,Planta­
tion, FL 33324.

LSR UHF CONVERTERS WITH
AGC

GATED pulse wave (speaker box type), parts
$125.00. Soundoutof theTVtype: Deluxe liB slne­
wave, parts $125.00. Digital Z·type FV-4, parts
$225.00. Quantitydiscounts.Plans: large SASE(54
centspostage). FreeshippinQlhandling. 1-312/267­
3455. LSR ENGINEERING, Dept, RE, Box 8075,
Chicago, IL 60680-6075.

DESCRAMBLERS - CABLE ­
UHF-TVRO

DESCRAMBLERSI Largest supply U.S.A.­
catalog$3.00 TV PRODUCTS CO., 635ParkAve.,
Idaho Falls, 1083402.

WANTED
WANTED: old Western Electric, RCA, tubes,
speakers, amplif iers. 713 7284343. MAURY
CORB, 11122 Atwell, Houston, TX 77096.

TRANSFORMERS rewound specialist will rewind
yourhard to replaceradiotransformers, chokecoils,
series colis, etc. Any type. Send name and phone
number to: A.T.S., PO Box 13773, Orlando, FL
32859.

RADARequipment anytype, anycondition needed
for experimental use. Contact A. WEINER, 207-
764-6022. .

~

2 nrH.'-rtNI6._
W TOOLS-TOOL KITS

FREE CATALOG
CALL (215)825-4990
EXPERIENCE · QUALITY· VARIETY

~

CABLE_TV convertersand equipment. Plans and
parts. Build orbuy. Forinformationsend$2.00. C &
oELECTRONICS,PO Box21 , Jenison, M149428.

SUBSCRIPTIONTVoutof set UHFsinewavetype,
PCBandplans$16.50. In set UHFNHF type, F'CB
and plans $12.50. RVB INDUSTRIES, Box 663,
Skokie, IL 60076.

DESCRAMBLERSI Largest supply U.S.A.­
catalog$3.00.TVPRODUCTS CO., 635ParkAve.,
Idaho Falls, 10 83402.

CBC INTERNATIONAL, P.O . BOX 31500RE.
PHOENIX. AZ 85046 (602) 996·8700

CABLE TV descrambler kits plans $4.00. For in­
formation send $2.00. DOMCANELECTRONICS,
PO Box 805, Downsview A Downsview, Ontario,
Canada M3M3A9.

UP-TO-DATEdesignelectronics kits. High quality.
Unbelievable low price.Absolutely freecatalog. IN­
TERNATIONAL POLYTECHNIQUES, PO Box
862R, New York, NY 10002.

SPIRIT lifeenergydetectorandseparatorcomplete
plans $4.00. PO 893, Torrance, Ca 90508.

SAVEl Buildyour own cable TV converter. Com­
pletemanual $3.00.JKA ENTERPRISES, Box234,
Lyman, SC 29365.

MICROWAVE televis ion "downconverters"• Ex·
clusive new five stage design. Easily assembled.
Catalog: $2.00 (refundable). NOS, Box 12652-R,
Dallas, TX 75225.

PROGRAM your own EPROMS. Build a corn­
puterlzed thermostat. SendSASEforfreedetails.
GLOVATRON, POBox559, EastDetroit,M148021.

" IN band" descrambler for cable ready television
sets (except Zenith) $139.95. Kits $99.95. Info?
SASE. ALLSEN ELECTRONICS, Box 2125, Vero
Beach, FL 32960.

RF MODULATORS ~
for the video Industry4 \

hltlllto _liotors """ .1Ianna1 Zltl'ii UHFI
lib' IlInlH modll, for III "'croc~...lnchtdlnl'w nn
...l1li1.......slpld tlmount Inlillt COQ1KIttr. AlII all Ilttnllye
11M 01monltorl, Clmlt'll andt lta. FREE CATA LOG

~
/"b PHONE 11021 181-3111
m ~(] ATV Rosoarch

• ~ • ' I-RE BROADWAY
• OUOTACITY, NE11111

CABLETV descramblers. For planssend$3.00 +
SASE. ELECTRA, 610 BrastedPI., Wavkesha, WI
53186.

TELEPHONE recording control kit. Records
incomi,.,g/outgoing calls automatically. Connect to
your telephone and tape recorder. Easyassembly
with case. $16.95kit. $20.50 assembled. Includes
shipping. Guaranteed. CREATIVE ELECTRON·
ICS, PO Box 4253, Thousand Oaks, CA 91360.

BUILD this electronlc-tone circuit to replace that
harsh telephone ringer. Gives soft tones, chirps,
beeps, and buzzeswith simple dipswitch settings.
Fullyexplainedschematicandcreativesuggestions
included. Questions answered same day. PRO­
FESSIONAL CIRCUITS UNLIMITED, 3509 Park
Lane, Suite 1032,Midland, TX 79703. $5.30.

LEARN copying secrets Atari Vectrex game car­
tridges includes schematics $19.95. ATOMIC
COMPUTERS, PO Box 177, Dyer, IN 46311 .

HI-FI speakerkits, auto speakersystems and raw
drivers from the world's finest manufacturers. For
beginnersor experts. Freeiiterature. A&S SPEAK·
ERS, Box 7462R, Deniver, CO 80207 (303) 399­
8809.

LIGHTchaser/color organ kits, rack mountunits.
20%off sale. DESIGN SPECIALTV, POBox 1995,
Huntington Beach, CA 92647.

CATALOG: Hobby, CB, Broadcasting. Linears,
transmitters, bugging devices, scra mblers ,
downconverters, much more. $1.00 (refundable).
PANAXIS,Box 130·F10,Paradise, CA 95969.

STOP
LOOKI Nl) ' OR MS IS'TORS, CAP'AC I~, D IOCKS , " 'rEM
HAJItDW..... I , c::oH'ntOLS, P'OWEJt " " I STClftII , T1tAHS 1STClftII ,
I C ' S , TftANS ll''ORMIUtS , ,,1.8". , KITS , LED' . , CAS' '''''' .
.Etc) 11 .00 I ft l: I"UNDA. LE } I 'OR 0Uft CATALOCJ OP' 0V0t
11 0 0 I TEMS OR S END A S TAMP P'Oft CIllft , LYER. U ~

T1..ftH AJIIOUC) Ti re · LOW .-R ICO· t OO" OUAftAHTI':E

Daytapro Electronics, Inc.
3029 N. WILSHIRE LN., ARLINGTON HTS., ILL. 80004

312-870-0555



MAKE RADIO SHACK YOUR PARTS PLACETM

- -- -- -
-....cHC~~

~'fRSo'.L_~J .-. ~

This 2'/4X 6' /2" builder's board is mounted on a
7 x 4" " stay-put" steel base with rubber feet.
Accepts DIPs, discrete components and up to
22-\lauge wire. Total of 640 pluq-in tie POints.
3 binding posts for power hookup, etc.
276·169 19.95

Universal Breadboard

NEW!
1995

28·Pin DIP

AY-3-1350 Melody Synthesizer. 28 built-i n
tunes! NMOS device is ideal for doorbells and
musical funboxes. Pre-programmed with Torea­
dor, William Tell, Yankee Doodle, Blue Danube,
Star Wars. America, Beethoven's sth, other pop
and classical favorites. Or add a PROM and cre­
ate your own. Auto switch-off at end of tune. With
data. 276-1782 5.99

Reg.
59.95

3995

Reduced 33%1 Time-saving continuity function
"beeps" at less than 300 ohms circuit resistance.
" Diode check" allows testing of diodes and transis­
tors. Measures AC and DC voltage, AC and DC
current, and resistance up to 20 megohms. over­
load protect ed. 63 / . x 3'/2 x 13/ . ': With manual,
spare fuse, test leads. Requires two " AA" batter-
ies.22·191 Sale 39.95

Audible
Continuity
& Range·
Change
Indicator

$20
Off!

Save s807

Reg. 98817.95

Wide Selection! Low Prices! "Hometown" Shopping!
21-Range LCD Multimeter Melody Synthesizer

NEW!
599

Versatile New ICs
159

10X 10cm Solar Cell
Harness " Free" Power

That 's Available
Every Sunny Day

Cut 45%. Build a panel for charging batteries or
powering projects. This quality cell, approximately
4" square, produces 0.42VDC at 2 amps in full sun.
Wire several in series for more voltage.
276·128 Sale 9.88

Low
As

TCM5089 Telephone Tone-Dialing Generator.
Accurate dual-tone output with low THO. Micro­
processor addressable- ideal for use in an auto­
dial modem. Line or 9 VDC. 16-pin DIP with data.
276-1301 3.99
ICL7660 Voltage Coverter IC. Input: + 5 VDC.
Output: -5 VDC, up to 10 mAoIdeal for memory
circuits. 8-pin DIP with data. 276-2335 . . . . 3.79
MC3423 OvervoltaS;le Sensor IC. Protects sensi­
tive electron ic circuitr y by trigge rin~ an external
LED or crowbar SCR in the event of line transients
or loss of regulation. Usable from 4.5 to 40 VDC.
8-pin DIP with data. 276-1717 1.59

Ferrite Beads
NEW!
8ge

Pkg. of 10

For EMI/RFI Reduction
Install over Insulated wires or component
leads to reduce RFI and stabilize circuits.
Diameter of hole: 0.7mm. BF40 material.
273·098 Pkg. of 10/89c

Nylon type , mo unt PC
boards 3/." from chassis or
enclosure. Snap into place.
270·1391 Set, 69c

PC Board Spacers

NEW!
6ge

Pkg. of 8

Coax Stripper

NEW!
.995 ,

Cable Clips
NEW!
199

Pkg. of 10

Keeps cables up to 3/s" dia. in
place. Adhere to smooth, non-po­
rous surfaces, indoors or out.
278·1640 Pkg . of 10/1 .99

Understanding Communications
Syat ems. Covers the basics of
electronic communlcat lons-tele·
phone, television, fasclmlle, data
links and more. Illustrated. 256
pages. 82·2018 2.95

349
From
Texas

Instruments
Learning
Center

295

Sealant Tape

NEW!

249

Keep Up With New Developments

Undarstandlng Telephone Elec·
tronlca. Learn how your phone
works and read about the Impact
electronics Is making on telephone
systems. Illustrated. 256 pages.
62·1388 3.49

1a·Gauge 329
Two-conductor, color-coded cable
is ideal for many uses. 25 feet.
278·1250 3.29

Power Cable

Waterproof, non-corrosive. stays Adjustable blades for perfect strip­
flexible. Ideal for outdoor antenna ping of RG-6, RG58. RG8M, RG62
connections . 5 ft. x ' /2': and other cables from 311.to 511."
278·1645 2.49 dia. 278·240 9.95

149

Universal
PC Board

NEW!195

Lighted Switch

NEW! 495
120VAC SPOT Push·On/
Push·Off. Contacts : 3A at
120 VAC. Lamp requires 12
volts, AC or DC. Mounts in
' /2" diameter hole.
275·676 4.95

V8ZA1. This MOV (metai oxide varis­
tor) protects circuits operating at 5 VDC
and below. Absorbs potentially damag­
ing voltage transients.
276·569 1.49

Transient Protector

Accepts ICs up to 40 pins. Total of 750
indexed holes with solder rings, two
busses, one grounding strip. Mounting
holes at corners. 33/ . x 27/ . ':

276·168 1.95

Miniature 4PDT Relay

Cut 26%
Reg. 3494.69

Switches up to four circuitsl Contacts:
3A at 125 VAC. 120VAC coil. PC or
socket mou nting. 13/ . x 1' /. x 1311 . ':
275·212 Sale 3.49

ltadl8/haeK
A DIVISION OF TANDY CORPORATION • OVER 8600 LOCATIONS WORLDWIDE

Prices apply at participating Radio Shack storss and dsaler.
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74HC251 , .
74HC253 11
14HC251 11
74HC25t 11
14"C258 '4
74HC273 !II
74MC21O 1~
14HC373 n
74HC374 zt
1"Hcno · 1.
14HC3U 14
14HCS33 2fI
1""C534 ZG
14HC59S
14HC611
14HC4002 14
74HC4017 l'
74HCot020 11
74HC"024 14
74HCotG4(J l'
74HC4CleO 11
7"He4075 14
74HC401' 1 ~
14HC451111
74HC4S14 24
14HC4531 1.

1 MCl 311 11 1.411
14HC141 11 1.19
74HC151 11 1.19
74HC15311 99
14HC154 U 2 511
7"HC151 11 1.19
74HC151 11 19
14HCleo 11 1.1,
74MC1111 1. 1.79
74HC112 l' 2.J11
14MC1!3 11 2 3]
74HCl64 14 1.19
74HCl 115 11 2 39
74HC173 1. 1.59
74HC17" 11 1.39
14HC175 11 1.311
14"C192 11 1.39
74HC1II3 l' r.i s
14HC1 94 11 U 9
14HC1I5 11 1.411
14MC231 11 2 95
74HC2"0 ZfI 2.15
14MCW 21 3 15
14HC242 14 219
74HC243 14 2.19
14HC2.... n 3 75

~ : :75
14 75
14 .111
14 75

~ : ~ ~~
14 61
14 .' 5
14 15
14 ,75
14 .75
1. 1.31
14 .15
14 .75
14 .75" ..
tI "l' .75
11 2 11
14 .99
14 .15
11 1 3i
11 .75
14 .75
14 a9l' U5
11 ' ''11

I'Irt N• ..""". ".....' AL10Ma .. oeUl10·llIpulANo.QRGa.:, Nfly (H'91lOI.IIPloI)
PAU2 KII .. H,x12·l nJ)l.lt,V~D ·OAGlI.ArrIY( HIgIl0utp1.lt) .
PAlUH4 .. QuId 14·lnp",t AND·DRG:I:. Atrty (HlgllOutpul) ..•.
PAUOlI .. Detll10·lnput AND·DR·ln'/'trtGaltAmy(LowOuI/NIl
PAU2LII .. Hex12·I"pt,ltA/rjD·DR·I"V1.1 Gall Array(LewOulpull .
PAL1 4 L~ " Ollld 14·llIpvlAHO·DR·lnvll1Gal. Array(LewDutP\it)
PAL1 &1I " Detl I18·lnpvIAND-oR·ln...nG.allArray(LowOlltllVl).
PALll1f11 20 De lall l1 · l nP\i l R~lttr ANO ·DR G.a II,,"a y . . .•
PAL111RII .. H.x l l1·l rlpUIRrglslerAHQ·ORG,at.Amy•••..• ...
PAl16R4 20 OMad l l1'!" I Isl. r AN O·DRG.ltI Atra 50'
30012 1982 NATIONAL PAL Dat. BookI11lp.).. S5.95

,,"'" .31 74C221 tI '"14C02 31 I 74C24Q .. US
"CO< ... 1. 74C244 .. US
14Coe 31 " .. 74C313 .. 2 4V
74Cl0 ., 11 2411 74C374 .. H'74C14 ." .. 3,49 14CtCll " ..
14C20 31 tI US 74Cm " ...
" <:30 31 tI 1.11 " CtOI " ..
14C32 .39 tI 1.19 74CS'1 II '"74C42 1311 11 1.19 74CI12 II eo,
HC4, US tI 1.19 74C915 11 1.19
14C73 ... " 1.41 74C'11 .. U S
74C14 .. tI .10 74C1122 11 4.41
74C15 U S tI 1.19 74CIIl3 .. .""CIS 39 tI 1.Hl 74ct25 11 '"74ca9 515 tI 1.U 14C928 tI '"74Cgo 1.11 tI U i IOCt5 11 "14ct 3 " 1.11 tI 13 9 !OCt, tI "TLOl1CP I " lW 709~ " ..
n 012CP I '" l MI10H " ..
TL014CH " liS L" 340H ." LM711N " ."nOllCP I .. l M340T·12 ." l M723H " "nOl2C P I 1.11 l.,340T·15 10 LM733/11 " '00TL084CN " '" l"34IN " .. LU139N " '"l"301CH I " l M350K ." LJ,l14 1~ I 31
L"302H '" lF35SH I 1.10 LM747H " ..LM)04H '" lf35e~ I 1.10 LM7"8H I ..
l~30S" " L"370"f " HI lM131~ " 1.411
l~ 30 7CH .. L"373H " '" lM14sacH I ..
l"3OIC~ .. U,lJ77H " U S lM1411"1 " ..l M3(l9K US LO.... " " lM1419t1 " ..L"3 IOCH 1.15 LIrlI3I1H " 1,71 l.,14W1 "

,,,
LM311C/II .. UUI2/11 " 1.31 lMllOO't tI '"LM312H 24' lM3I4H " ' .11 LM1119N tI '"LU317T 1.111 LM3S8H·3 I " L.,1ft6lj " '"lM317K ." TL4t4C~ tI 215 l U2002T 141l"'3 1' CH I ,,, TL4MCP I 1.11 LM3 11i"l tI 1.51l U311/11 " 1.15 Jri ESlllA " ." LO""" " "l W320K·5 U 5 NE5211A " 21 5 LM390SCN I I ,l llM320K·12 '31 /rjES31V I 2.15
l"3201C·15 1 31 Of..... '"

L"3mN I "lM320J.S " NESotOH '"
LlIl391" Jrf tI '"LM320T·12 " " ESot4" " '"
LM3I1S~ 11 '"LIII320T· 1S " HE55CA " l.95 LU31J 1 &~ 11 H'

l"323K '" firlESS5V I 31 RC4138N 14 1.211
LM3Wl " ... Lt.l556N " ... ~41 51 "8 I U S
LU337T '" l" ~5~ " 1.19 NE5S32 I lo41
LU33IK '" LO_~ I 1.41 NES534 I 181
LM339N " " L" 5e7V I " ICI.8C38!1 " '"LM140K·5 U S hE570N tI '"

UI13080H I 1.19
lM340K· n 1.35 LM70)CH I 1.111 lMl3eOOH l ' 1.11
LM340K·15 ' 31 MOUAVAlW ll

I3D003 1982 N.t. Lln..r D.t. Book 11"' ''' ) .$11.95

P'~~:;C" 74HC High Speed CMOS....,.
7~HC02

14HC03
74HCG4
14HCOO4
14HC08
7"HC10
14MC11
14HC14
14HC20
14HC21
74MC32
74HC42
14MC51
7"HCsa
14MC73
7"HC14
14HC75
14MC16

. 14HCI5
14MCII
74HC101
14HC109
74HC112
14..Cl13
74HC132
7"HC131
74HC1!1

1. 1014xl (300m!.. . .. 99
11 4OHx1 (25OnIJ 2.41
1. 111,3&·hl (1501\I) 1 " -1I 1 4.9 ~
1. 111 ,3&4xl (2OOftS) 1 69· 1112.95
,. 111 ,3&h1125OIISI • 1.411- 1/ 101 5
11 1IS.536xl 15Ons . 7 15 · 1/ 51 15

:: ~i~1 1=1 ,.' •• 7. ' ~ ~g~~~,:~
22 204Ix 1 (3I5ft_) 41- IM .IS
11 "OiIIx1 (25O'1SIMIl;4096 495
n 4OIlIIx.l (2.OOns)2101 395l' 11.3&bl(15OnS) 1'11,111495
l' 111.31·hlIZOOns) 159 ·1 112 115
~: ~~i~Xl !~: • 1 _ 49 '1 1 1~~

DYN AMIC RAMS
. . ...., I'rtct

1101
2101
2102
21L02
2111
2112
2114
211"L
2114-2
2114L-2
2147
2141
TM541)44
TMS4045
5101
M"5257
H"1111I1p·3
MMlll111 '4
M"II11I1LP·4
1419
14C921
74cgn
74ct 30
74$119
745200
14$206
74S21'
12$10
82S25
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MICROPROCESSOR COMPONENTS ~I Digitalker"

LOW PROFILE SOLDERTAIL
(TIN) SOCKETS STANDARD (TIN),., 10 " f ·' 10 .. 1ao-up

1 pili LP .11 ." 14 pill I T ... .17 .n
'4 pill LP .17 .n 11 pift IT .11 .Il ."11 pill LP .11 .17 11 pillI T .11 .11 .11
1' "LP .n .U - n ,.'T ... .n ..... .. " .10 .17 UpittlT ... ... .nn ",,, ." .21 21 ",.T ... .11 .11
24 " L1 .13 .SO 4g 1MI T .11 .11 ...
t1 J'1LP .., .11 SO WIRE WRAP SOCKETS""''' ... ...
n,IIlLP ... ... (GOLD) LEVEL 13

SOLDERTAIL (GOLD) - f·. l Oll 100-up

STANDARD ' ''Iln ... ... ...
H 10" 1l)G.up 10INIIWW .IS .12 ...

ST u ,..ww ... .12 ....,. .. .10 .n .n 1' '''WW ... ... .11U,." ... .31 .11 ,.".ww .. ... .11
l' ,. 11 .., ... ...

iii
.. ... WW f ." f ." .11

1. pil lQ .11 ... .., 21,Ill .... 1.1. 1.1' 1.1.
U ,.III ... ... .11 Z4 ,.. YIW .... f .n 1.1'
n .1II .11 .11 .11 za ,.ww 1.111 f ." 1.45. ,.u I." f ." .11 WW II ... WW US f .1I 1.11... ,.. '0 1.21 1.14 f ." ",,"WW f .1I 1." .11

S10.00 Minimum Order - U.S. Fund. Only Spec Sheet. - 30C..ch
C.Ulornl. R••ldent. Add 8Y, % S.le. Tox r,rtES,'~ ~~~~~olgrlr":lOG
~~~J'~i.s.l1~r~~lt~~ ~~/~ 1~/~~~,nce Prl.... Subject to Ch.ng.

Ee JaineCO·1 VISA· I

1356 SHOREWAY ROAD, BELMONT, CA 94002
10183PHONE ORDERS WELCOME - (415) 592·8097 Telex: 176043

··NtIllIMf ".... "IIdlI.C.
......,IIWt~

hI1N• . u rtu P'rIte ~N• . · ·"" ",,"
5H10400tt 14 ." SJ!I7412t4 14 .. ~741!I6H 11 "SH7-401H 14 ." SH7473N 14 " SN74157N 11 .51
SH7-402frI 14 ... SN7"74N 14 " 5N741&ON 11 ..
5N7-403N 14 .. SH7475N 11 .. 5N741111N 11 ...
SN704 1i1 14 .. 5N747~ 11 as 5N7"162.N 11 ....,- 14 .. 5/11 7471/11 14 4 !iS 51i17"16Jt( 11 ..
51i17~ 14 .. 5/11 741OH 14 .. 5/117416411I 14 ..
5N70107111 14 ... 51117412H 14 1.11 5H7416~ 11 ..
.. t.... 14 .. " '4I3H 11 " 5Jrf74166li1 11 ..
SJrf1409H 14 " 5.lt148~ 11 " SN7"161/11 1. 2 7't
SN1410fi1 14 .. 51rl7486N 14 " 51rl 741701rl 11 U,
$)t14'1N 14 .. SN74aglrl l' 2~ 5N74112K U 4 95
5N1412.Jrf 14 " 51i174toN 14 39 S..74113111 11 ..
5H1413J11 14 " SN7491N 14 " 5111141Wt 11 ..
SNW 4111 14 .. $H7411 2/11 14 39 5 111 74 1~ 11 ..
SNWII/II 14 .. 5H1"lUIII 14 39 5H741111H 14 ..
5"7 41111I 14 .. 51rt7494N 14 .. S1i174177N 14 50
SH74lOH 14 ." SN7"1I5N 14 ... 5H7417'tN 11 '"511I142.11( 14 31 5N7"96H 11 ... SN741aoat 14 ...
5N1422H 14 .. 51rl7491N 11 2,75 SIII 741"" 24 1.95
SN742J.H 11 " $N14100N .. 1.49 51i114 1az. 11 ..
5N142SH 14 .. 5N74104N 14 ... $N141J.4Jrf 11 r s
SH7426N 14 .. $N14105N 14 .. 5N7411!lo\1 11 US
5H7427" 14 ... SH74107N 14 .20 5..141toH 11 ..
$J111421oll 14 .., SN74101N 18 ... SN74191"1 11 ..
5H10 1W 14 " 511114 116H U 1.49 5/(14192.H 11 ..
$H10 2.H 14 .. S1C14 121H 14 39 SH741SJH 11 ..
Slrf10 1H 14 15 5,.14122N 14 55 5H741!P4H 11 ..
5H74~ 14 rs S1C14123"1 11 ., 5H7419!lH 11 ..
S"'709H 14 .ss 5"174125/11 14 .. 5N74196H 14 ...
$H1....OH 14 ." SH7412'5N 14 .. 5H741971rt 14 ..
SN1"'l H 11 .. S/II74132/11 14 .. 5/1114 198N .. 1.19
5N1442H 11 ... 5N141361'1 14 " 5N14 1~ .. 1.11
5N7443H 11 ... SN14141N 11 .. 5H74221 H 11 1.19
5H1444H 11 ... 5/11 74142H 1. US $H74251H 11 ."5H7....S1l 11 .5O 5/11 14143/11 242.IS 51rl74216N .. U S
51(74411/11 11 ... 5/1174144/11 24 2 1S 5/11742.19N 11 ."SH1....7H 11 ... 5/11 74145/11 11 .ss S1rl74283111 11 1.49
5H744'H 11 ... SH74147N 11 1.49 5/1114284N l' U S
5/11 7450/11 14 ." 5/11741411/11 1. 1.19 51rl7421SN l' U5
5H7451N 14 ." 5N74~ .. 1.19 5/1174J&5H 11 .55
5N7453H 14 ." 5H74151/11 11 .. 5N14366H 11 .55
51rl14S4N 14 .ts 5H741!l21rl 14 ... 5H743&7N 11 .55
5N14~OA 14 ." 5N14153N 11 .. 5H1"368/11 11 .55
5H146Otl 14 .ts 5N741S4N .. 1.25 5N7439OH 11 1.49
SH1470N 14 .. 5/1114'5$N 11 .5O 5H74393H 14 1.49

14lSOO 14 ." 74lSm 11
74lS01 14 " 74lS1" 11
74lS02 14 " 741 112 14 .55 14l5'114 11
74lS03 14 " 14L5113 14 .55 74lS1i5 11
74lS04 14 .. 14lS95 14 ." 14L5197 14
14lS05 14 .. 74lSH 11 .ss 14L5221 11
14LS08 14 .. 74LS101 14 ." 74lS240 ..
14lS09 14 ... 74L510ll 11

." 74lS241 ..
14LS10 14 .. 14L5112 11 .ss 74L5242 14
74LS11 14 31 14L5113 14 .39 7415243 14
14L$12 14 31 74LSI14 14 " 141S2U lD
14LS13 14 .ss 7415122 14 .. 14LS245 ..
14LS14 14 ." 14lS123 11 ... 14lS241 11
14LS15 14 .31 14LSI25 14 ... 14LS241 11
74LS20 14 ... 74l512.11 14 ... 74LS2411 11
741521 14 ... 1415132 14 ss 74LS2.51 11
741S22 14 .21 14lS 133 11 .ss 74lSlSJ 11
74LS26 14 ... 14L51JII 14 " 74LS251 11
14lS27 14 " 74L513t 11 . ~I 14LS258 11
14lS21 14 31 1415139 11 .ss 14lS 2&O 14
74LSXI 14 ." 1415151 11 ... 14LSZ66 14
14lS32 14 31 74LS153 11 " 14LS213 ..
141533 14 55 74LS1S4 .. ... 74LS27't 11
14LS31 14 .31 14LS155 11 50 14LSU3 11
14LSJa 14 .31 14LSlsa 11 .. 14l S2lIO 14
14LS40 14 .. 14LS157 11 " 74L52113 14
7"LS42 11 " 14L5158 11 ." 74LS2111 11
14LS41 11 15 14l S160 11 .. 74lS352 11
14LS4I 11 .15 14L5111 1 11 .es 74l Sl 53 11
74lS41 14 .15 74LS1 &2 11 .. 14lS3&5 11
14LSSl 14 " 74L51!3 11 " " lSlOO 11
14l5Sot 14 .15 14LS164 14 50 1"lS361 11
14l S5S 14 .. 14l S1115 11 1.11 14l S311 11
14LS73 14 39 14LS161 11 1.11 1415373 ..
14LS14 14 .39 14l5 111i 11 1.11 74l$374 ..
14lS75 11 39 14lS170 11 1.49 74LS315 11
74LS71 11 39 74LS113 11 50 14l5 Jae 14
74LS7' 14 39 14lS114 11 " 14l S39J 14
74lSIJ 11 " 1415115 11 " 14LS399 11
74lst5 11 ... 74l 51' l .. 2.49 14lS&1O 11
14l S&e 14 .39 14l5 1tC1 11 " I 1U I5 ..
14LSto 14 .55 74lS111 11 " I tLSI7 ..
14S00 14 .31 745243 14 2.49
14S02 14 ." 14S244 .. ,..
..503 14 .as 14S124 11 '" 74S251 11 1.111..... 14 ... 745133 11 ... 145253 11 \ .19
14S05 14 ... 74S134 11 ." 74S257 11 1.111
"'oo 14 .39 74S135 11 ... 74S2SI 11 1.19"'.. 14 .39 74S1311 14 1311 14S2eo 14 .rs
14S10 14 .•s 7~S131 11 ... 745280 " 1.95
14S11 " .., 74S1311 11 ... 145211" 11 195
74515 " .35 14S'40 14 .55 145211' 11 195
14S20 " .35 74S151 11 .. 74$373 .. 249
74522 " .35 74S153 11 .. 14S374 " 2.49
HS 30 " 35 14S151 11 ... 74S3I1' 11 195
74532 " ... 145158 11 .. 145m ' " '"14538 " ... 7451eo 11 2.411 14S472' .. '"74$.40 " ." 145m 11 ... 14S473' .. 495
14551 " .35 145175 11 ... 14S414" .. 495
74S&4 " ... 145111' 11 1.49 145475' .. 4.115
74545 14 .. 14S1U 11 1.49 745510· 11 '"14S74 " .55 745115 11 1.41 74S571· 11 '"14530 14 55 14S1ge 14 1.41 14S512' 11 U5
145112 11 .55 145240 .. ,.. 14S513· 11 .."14S113 " .55 745241 .. '" 74S~ .. '"74S114 " 55 7~S242 " 2.49 74$941 .. '"CA301iH ." CA308iH 11 '"CA3013H 2,15 e...... 11 1.11
CA3023H '" OO'3OE I 1.41
CA3035H U5 00''''' I ..
CA3O'" 1.35 CA31110H u s
CA304.. " ... CA3401 H " ...
CA30Si~ " '" CA3eOiH " U S

eD400ll " ... e..... 11 U 5
CD. ... 11 1.19CD<OQf " .20 e,..., 11 .n. CG4S07 " ..eD4002 " ... CD"" " ." e.. ... .. '"e..... " .. "'"" 11 ... CG4510 11 ..e04OO' " ... .,..... 11 .n CG4511 11 ..C...... 11 ... "'"'. 11 .n CG4512 11 ..

C004010 11 39 C04048 11 ... CD4514 .. 1.78C04011 " .. eM" " .. COolS 1S U , n
CD4012 " .1. C04. .. 11 " C045111 11 "C04013 " " C..... 11 .3t C04S1' 11 """''' 11 .n e..", 11 ." C0451' 11 ."CD40lI 11 .3t eM" 11 .n C04520 11 ."CD04018 " ." C04052 11 ." C0452e 11 1.11en COolO17 11 .15 e.. .., 11 ... C04521 11 1.11

U ClM01, 11 .n e.."" 11 u s C045211 11 1.1'

Z ""''' 11 39 C04059 .. 1.15 C04543 11 1.t.
eM" 11 .15 e.. .., 11 ... C045e2 " eo,

0 eM" 11 .n C04... " .39 C04S30 11 "ta: C04022 11 .n e.. ... " .39 C04513 11 2.411

t;
C04023 " .. e.. ... " ... C04... " ...
C04024 " .. C04010 " ." C04723 11 1.11

""''' " ." CD407 1 " ... C04124 11 1.11W CD402e 11 2,411 C04072 " .. IIIC 14409 l' 131 5..J CD4027 11 ... C04073 " .. IIIC14410 l' 1315
W C0402' 11 .It ""'75 " ... lIIe1441 I u 11,15

6 eM" 11 .n CD4071 11 ." IIIC14412 1. ""C04030 " .. ""'" " ... "' C14411 11 7.15

0 co.,.. U 1.15 CO<OIf " ... MC14433 U 131 5

~
C04035 11 ... e....' " ... MC14SH , . 1.11

(MIfI IlICtt....J · C04013 " .. MC1454 1 14 1.11
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.. $14.15
$14.15

. $1U 5

. $14.15

"' otorw
Intet
TI
Httatt\l(21V)

JE664 EPROM PROGRAMMER
SKTO 64K EPROMS - 24 AND 28 PIN PACKAGES

EPROM JUMPER MODULES Till JE6&4 's JUMfl£AMODULE( Per~b'y

~od[Wo'~ al~;~u~.~E~Rb~ r~k~~t~EnE:,~s ~~~ar~=nl~~' to
PIN EPROM EPROM MANUFACTURER PRICE

J"' OSA 2108 A..-O. Melornl.1. ~atlON. l . Inlel. TI • ••••. $14.15
J"'l 6A 2718.TI.I52516 Inltl , lcIotOf otl , Nat~J . N EC . T1 . $14.15
JM16e 1..-52116 lcIotorota,T1(+5 .-12, +12) . . . $14.15
J J2A 11.152532 MotOfol.l. I l $1U 5
JU32e 2132 AI.lO. FUj'ISu. NEC. Hfl.l:thl. Inl.1 $1U 5
Jl,lJ2C 2732A(21V) FUJltsu. lnt. 1 $14.15
JI,l6.4A I.lCM6I16.4.

MCl,l68l1 6.4
Jt.l6.4B 216.4
JMMC Tl,lS2564
J"'M D HN.(8216-4G · ~

~7:XO'::·.'~i':~. c'Il~"in-:~:I:t.~'lr:'Zd:r:~fd~~~:~d:u~~:~~
lilts RAIlII by kt'(bOlird • Cb ngn dIU In RAIlII by bybHrd • Lllds RAIlII fnm III
E~IlII· C..". rn EPIIOMl fortontlntdltl. r.ncn · C""s fPIIOMI · ""' IIt·

~
: 115YAC.H Hz. ....10WpOWlf elfln.-plll• • h cllsur.: C_ -eoordlut . d.

IIIIII p.rIII. w/ lIlIIcI.dIMCUbrewn II1d pilus . 11lI: 15-5/ 1"L x . 1j,"0 x
:J "H .WIIg "t:51J.1tI• .

JE664·A EPROM Programmer 5995.00
Assemblld & Tuted {ll'l(ludts J"' l 6A I.lodule)

.•. 116U5

. .

,
" J

•• ', _ " i

"...

Cooling Fan for APPLE II,
11 + and lie·

JEI&4 AtMmbltd ,lid r., ttd

_ _-....._.. .... botft .. ou...._ .,... ~ • """" N......... .,_

__ . .... _ .... --,. .~ . ... ,.. • • IO _
....,...,OO-""' .._A~l .. _ ' • • • _ .... . ".,. ,..... """JI" _ _ ...-1 ,..... _ _ .'0
~ , ... 1"'-"""._
'N'.." ..,... ..__ -""'._ .......~_

__ ~ ..._A~l llO_....

Sw itching Power Supply
for APPLE II, II+ and lie·

r .... [1 ' --.....~~' ... .......-1_· ' ..,....«»..."""_""" _ _ •
... n _' "..- '-_ I<_ ...~ '-,_: :::.z.~:::..~~:,.::::.:..-.:-~.~"':=__.. --..• • -.l ..._ _ -.s _ _ AH'l1 ..

_ o,e.·'-"""'_'"wro " _'''
-..... k«>oo' '-_ '''__ e-. e- .. I"""=..sc::~~Tdoe ... . lrt """"U. .-.lcro-.

JEa1.4 At teTl'Oled,ndT.'teel .••• ••• •••••• 11SI.1I5

: ~'=..~~~==:t::=o;::-~...... __"... +'~ ..,... .'1" 0I)A - S ~ OI "" .IN . SA. .......',"II"o\1 .._~ "'CtwOH · ... n'\ . J .. ..... .,,,... ......-;"" , ...
P. rt No. KHP4007 •• . . .• • • • • •• • • • • •• . S71i1.115 Pl rt No. APF·1. . . • . • • • • , • • .•• .• .•• . ."'US

·~lE" """,E n. ", ""''''''' Ir"",-",t '' UI'lE~- · ·VllK:tlc '- I ",,,'wM trMeMM M ~ Cor1J. IM.

CttlIllCf IllYMill_ if PtriP"-1lI I•• ' '" ;111/0,.,. - " " 1111;11 priftl. rl . u p·
port 1.......1 mlttKHlput. rl - 1111 !W. 1M' 1Il 1 pMt"'l I. upPll1 I .1IIglI
mIuK""puttr - IeUlla .1111 hill IllYII 1 'llllliuKNlpltllt1 - Idtal fw
d. ...I!rttllll ... t lMparlllllqlllplMM. Ttli Sttec:1l>-5I1ri1etlls If.dfllgll«l to
tIlmINI. ttlt unl\ltll U ry plugging& unplugging01tabllswhoctl connect prlnt., l .
IIMI'II N IS. or rnodems louriOuStomP\lflf s. B~USlng a StOtc tl>-Swtleh.)'O!.l ach.....
mort f'ffltllm sysllll'l opII' l bo!1. bI"1l'" ul'LZallon ~ PI~hlIalJ & computt l ports,
,III11INI. Itdu~nt Nr"ctwal' & ftdl ,IU WVlt. tans 5 yr. Iln\Iltd warranty onall
$a!K lo-5Mtt/'lts. Noporwtfrlqulrld . Stll (Inch" ): 10lx 7Wx 3H 2Vt Its

RS232 SERIAL SELECTO·SWITCH
• Switches all linesof asynchronousdata e Easy expansionof
serial ports e Connectors are female 0825 type
'AlII NO. DESC RIPTION PIIICE

GRS232·AB 2·Way Switch 5139.95
GRS232·ABC 3-Way Switch 5179.95

DB25 PARALLEL SELECTO·SWITCH
• TRS·80, Appl•. and IBMcompatlbl• • Swllches 24 lines (lin.
1 Is ground) e Connectors are female 0825 type
"ART ND. DESCR IPTION PIIICE

GP24·AB 2·Way Switch 5139.95
GP24·ABC 3·Way Switch , 5179.95

CENTRONICS·STYLE SELECTO·SWITCH
• Switchesall 36lines • Connectors arefemaleCentronics
' AlITNO. DESCRIPTION PIIICE

GCENT·AB 2·Way Switch 5199.95
GCENT·ABC 3·Way Switch 5229.95

a:w
a:l

g
185

IBM64K (Nlns 200ns 64KRAMs). . . . .$59.95

SAVE HUNDREDS OF SSg BY UPGRADING
MEMORY BOARDS YOURSELFI

Most ol lha popul. r m.mory board••110 111' you to I dd an Idd lUonal
&.4K, 121K, 1i2K. Of 25eK. Th. IBMM K Kit will popul.le th... boaN:l.
In $.4Kbyl . Incr. mant •• Th. kit Is . Imple 10 Inst ill - IUl t Inltrt the
nln. MK RAM chip. In the provided sochts I nd ..t 11'1. two grOlJp,
01swlt che•. Direction••re Inc lud.d.

TRS·80 to 16K, 32K, or 48K
· · M. d.l l. From 4K to 15KR.qulrll (1) One Kh

M.d.13 . From 4Kt. 45K R.qul," (3) Thrll Kit.
C.I" • From 4K I. 15K R.qulrll (1) One Kh

""MidI! 1 .qLtlpptd withhpanllon SlIr d up t. 4.K Two Kitsftlqulrtil
-OIll Kl ftlqalrld for Il CIl16K.lhpan. iIn-

TRS-15K3 ·200n. for Color & Model III .512.95
TRS·15K4 '25001 for Model I . . . . . ,510.95

ole"!""
~ ~ Shugart SOl R

compaUbla
• Slngle·Slded
e 77 Trick.
• 400/800K Byt..

Capacit y
• Induatry Standard

~lhn~I:~~~~~I:~:~:fre!R~~S~rd?~v'm~~~J\Z ,f~~r.d·Md~J':~~~:
d.nslly. Tran.ler rat.:~K blt s/, ac. , Ingl. denllty; &ooK blt sl lec.
dOubl. d.n,lty. Th, FD01Q0-8 II d.. lgntd to wonr.with the . Ingl .

r1~-:A~~ ~~~~~~V~~lt~7 ~~.~.• ~.~I~ ~:S8d&';'::'~
~.ab~.~t l~~:lli.'A'5~a~~:.~o:s.4~So"t~~W.~~:s1·2 ~'rn~~~~:
msnua l.
,.rtN o, Pric.

FDD1 00·8 .. $169.95 ea.

E..y to [nstaU kit come. complete wi th 8 II. .416.4·2 (2C()ns)s.tK
dynamic RAMs & cony"slon docum entaUon. Converts TRS-eocolor
comput ers with E circ uit board. , & all n. w color computers to 32K.
Mlnormodllicatlon s 01 32K memory will allow th. use of all th.e.4K of
the dynamic RAM proyldl ng you hlye a FLEX DOS op.ratlng system.

TRS·64K2 $54.95

IBM MEMORY EXPANSION KIT

: 1

EXPAND YOUR MEMORY

Ill's Black Hole
EPROM Eraser
I iii Chip. - I Mlnut.. I

TIM Black IMIIEttIlOIlllErn lt wmtomp'.etety andsaftl y ' IU . 9 EPROt,ls In l" slN n
8 rNnuln Ttli 811c.Hct. IS a lully aulomlt~ tilS""' 1Gl0ing , I, ur IUMlng
U'Sfl,lped ~OOO hr. UV lamps mlI\lnltd In I specl.ll AlZAK(UV r. lltcl lYlly 01 .1)
P.Ifl t>oliC"ghttunnll .ln oparat!on. th.uur , rpSln an anll·lt ahcBug8ox(3 u
Ind ) conll'ntng th. EPf!OMs 10 be erased Intoth. bld lngSlo(cnlNilrontpan,loI
BI",. HOI. Tilt lut I. M~ l ulomallc, TM B~k Ho', 'llelln [h. Bug Bollinlo
plKt . lurnson theUV'lmps arWsllrt sIlS,fu1!y SOiId sial. (CMOS) UVInlt;rallGn
C!OSI llrntr . T tlI PJfttnla~ .rn ur. tJm' lsmCnl\Oftdl nd d lSplj ,.ed on a lrontPinsl

lEDru O!KlI. At lhelrn! ol tlle eraltC)'c l• . ln'8Ilt k H o',,~slheBugBox con·

ll lnlng lh. 9.rufll EPRO...slnd lurnsol l po....er -
PART NO. PRICE

ULV·008 Rapl.e.m. nt Li mp lor EAS.QOI. .• . . • . . •$29.95
ERS,,008 Eraser, Auto EJ.ct I LED A..dout . . •• $249.95

DOUBLE·SIOEO:
· 48 1pl
• "0 Tracks
• 500Kbytes

double·.lded

• ~~nu~~ density
• Brushless DC

etrect-crtve motor '
• Power req.:

+ 12VDC 0 .75A
+ 5VDC 0 .7.1.

0 6 msec.lrlck to track
• Comp.U ble wit h

SA4OO1045O
. One YOl r wl rranty
o Size: 5.75"W x 1.63+H x 8~O

• Weight: 3.3 Ibs.

~ . - .
: t i l :' t • • .

. ~ . , . . . ~ . .. . \ .- . . .. . . " . . . .
- • • , + • • " • • -- -

fIIlA HD
HEWII

HI·TEK 14-KEY NUMERICKEY PAD
SPST ,riehlrll. CII. rtoal Qr.., ktytlp s. MIlIIlIId,ll priItl.d tlrt ull bNrd.

PartN•. K·14. .. , ... .. . .59.95IIch

POWER SUPPLY +5VDC@ 7.5 AMP, 12VDC@ 1.5 AMP SWITCHING

r~~.t111~'/l~Y:~C~H~~~~:Y~~::~~: ~in~~ ~~~J :'rli~'p~ ~:/b~:~~O:~~~~~~~~ ,~;II~
Part No. PS94VOS ... .. . . , .. ...... .. ", ...... 539.95 lOCh

POWERSUPPLY + 5VDC@1 AMP REGULATED 7ranllctlon r eel!

~~:~I;r~Ct~d~Ab~~'p~~~~i'I~~x1i'~~C2~~~ : ~~~' ~~~~~":c~lr:crClolid
Part N., PS51194S , .. .514.95 lOCh
POWER SUPPLY +5VDC @3 AMPREGULATED D.",,"
::~~~~~.5:~;~4l':~~~~1 ~~~~~ ,5:~~ :.dr./tl~lIl=.~"~·gllllU'rI~~~;. ! L~.~~iSl.~~~~~:b:. ,~r;
4...."Lx2·7111"H·wt. 21t11. 011.III..tntl.dld .

.1. .. 529.95I1ch

POWER SU PPLY 4·Ch",,1Swhchln9 • Appl. Comp.Ubl.
FOII UIEAIANEXTtIlNAL~lI$UmYFORAfItIlf

1lII:!~:~~rc T~~:~:.lIt:r, 1:f:~~Dr~~~~~;~:t~',"f;P1~~~l':f1~~maD~~' 1It
~n. rta.: * D.2%. Rlppll : 3D~ p·p. lllld r. g.: *1% . QYlrcurr.flt pratKlltn. Ad]:!V IIll n .ut·
plll*1D%. 1·3fl~l x 1-7/ 1"W x 4·1If1. "H. WI. 1..... Ibl ,
PartN•. FCS·504A , ,559.95 lOCh

• RF[ shl. kItd
o Cursor contrd.
• Numerk: k.yboa rd
• I·blt P. r.II.1
• SoIlds t.t. switches
• 10 ullt·programm.btl keys
• Pe.[tlva TI L Logic
• SLz.:17"l x SV.""W )( 21A1 ·H

FIT TWO DRIVES IN THE SAME SPACE AS ONE CONVENTIONAL 5'k " DRIVE

TEAC FD55A COMP~~~~ WITH SHUGART SA455
SINQLE·SIDED: IBM·PC
. 48 tp i
• .40Tricks
. 2&lKby les

slngllHld&d

• ~~~~ denSity
• Brushills OC

dlrect-drl'le meter
• Low 5W pow.r

consumption
• Power roq.:

+ 12VDC 0 .3A
+5VOC 0 .55A

16m ..c.trlcklotrlck
o One yllr warranty
• Size: 5rW x 1\ "H x S"O
• Weight: 3 Ibs. 5 oz.

••

FD55A $249.95 SA455 $259.95

Keytronics 90·Key Keyboard
WITH SECURITY KEYLOCK SWITCH

CIRCLE 20 ON FREE INFORMATION CARD

Mad. fOf VI. uII T.chnology. thl. k.ybOlrd 'OIt ur• • : a sICurlty k.ylock (Includ' l two keys) to guard Igalnst
unauthortzld u..; . n 11·k. y numeric keypld ; cursor control s; and 10 uter ·programmable k.y• . EI. ctrlcal reo
qulrt mants: + 5VDC. Color (cate) : Whit • . Color (k.ycaps): Black. Compl.te with c"', k. yboard ....mbly.
.4Q.inch Intlriac. cabl. , Ind .c h.ma tlcs, Weig ht: 7 lb• .

Part No. KB270 $79.95 each
MICROSWITCH 85·KEY KEYSOARO

510.00 Minimum Ordar - U.S. Funda Only Spac Shoot. - 30C OIch
Calif ornia Ralld.nta Add 8'1.'10 SalOl Tax S. nd 51.00 PDltag. for your
Shl':l'l n~ - Add 5% plua 51.50 Inauranca FREE 1983 JAMECO CATALOG

[EBjJ;;'e~~T:· I

1355 SHOREWAY ROAD, BELMONT, CA 94002
101S3 PHO NE ORDERS WELCOME - (415) 592·8097 Telex: 176043

.su s

. . . •$11.ll5

TV GAME SWITCH
Used on Aterl. Cosmet·
Icell y bl eml.hed. 100%
functional.

TGS·1 .. .$1.95 ea.

ATARI PADDLES
JSP (2) $2.95 pai r

ATARI DRIVER
JSD(1) $2.95 ea.

3000ll Int.rsIl D. I. Book (11113) . . •
(1356 p.ges) Comp lete li ne.

30010 N. tlon .1 Audlo/ R. dlo Handbook (11110) . . . . . 55.15
(2.40 p.gn ) Pre-Amps. AM. FM & FM ster eo. Power Amps

30003 N. tl on.1Lln..r 0.1. Book (UI2) . . . . . •.
(1378 p. ge. ) LM, LF, ADC, OAC. LH SerIes

30001 N. tlon. 1M.mory 0 . 1. Book (1110) • • • . • . • . . . . . . . . . Sa.1I 5
(4&4 p.ges) RAMs, ROMs, PROMs, EPROM. SI rles

30001 Natl on.1 CMOS D.t. Book (1111) . . . • , • • .• • .• , • . • . .SUS
(640 p.ges) 7.4C,CD4000, and AID Conyeriers

BOOKS

Digital Thermometer Kit
Oual ..nsor s - . switch
cont rols for Indoorloutdoor
or dual monito ring - can be
.xt. ndtd to 500 I. at. Con·
tl nuous lEO .8 " ht. displ ay,
R.ng.: •.40°F10 1og°F. ·.40·C
to 100°C. Accur.cy :t-1°
nomin al. Calibra te lor
F. hr .n he l t ICe l llu • .
Simul.ttd w.lnut c... . AC
wall adapt" Included . SIZt :
8' - l x 3,, "H x 1" °0 .

30013 ZIIo9 Oat. Book (11113) •.•.. .. . . . . .. • •.... . . •• • ..• S7.llS
~1 p.ges) Mic roprocessor . and Support Chips

2101)0 Int. 1M.mory Compon. nts H.ndboo k (10 3) , . • • .• . . 514.15
(798 pages) Cont.lns all Applic ation Notes, Artic le
Reprl,..t s, O. ta Shel1s, and other design inlorm. ll on
on Intel's RAM. , EPROMs, E'PROMs & Bubble MemorIes.

21()14.t Int.1 M[croprOC...Of I Ptrlph.ral H.ndbock (1I!13) ... 114.15
(1027 pages) Contains Oat. Sheets on I II of
Inl .I's Microp roc essors aoo Perlpher.ls.

30011 N.tlon.1 L1nt . r Applicatio n Htndbook (U IO) S15.'5
r73e p.get) App llc . tlon Notes, U ne. r Brlel s, etc.

30012 Natlon.1PAL D. t l Book (1liII 2) . . .. .. . . ..•.. •.. .SUS
(17& p.ges) AppHcIUon Notes, Llne. r Briel . , elc.

• Fully (ltcOCSI<I (1111· lnsll nlaCt:.n • 2·sldtd . lotall~ compr./IInSIVt . (;orrIpacl
8'full In. dur,bll trtdrt til rd pintle . PIf1tct lor progr, mmers & , nOI","II
• ClNr & tonel.. llbles for; "'~ Inslructl()l\"t. dlunembl~ . ASCII, basi tonffi­
lion, .lltcl 01I\Igs. tomjWI ~S , jump. lnllfTl/Pl structuFl. pinout. cycJ. Ilmts.
dlligraml.~ I'IOlIS,4om1,lth mors ...
,AIfTNO. Rf ft llEHCE "RICE

ML·ZSO ZSO CPU .. .. .. .. .. .55.95
ML·8080A 8080Al80B5A 55.95
ML·B502 S502 (S5XX) . . .55.95
ML·8048 8048,Relatlyaa 55.95
ML·7400 540017400 TTL Pln·Oula 55.95

Computer KeyboardEnclosurBs
" DTE" B:.Ink OIt. ·TO\I£nctosurn

1,,~nlg ntCl lor us~ l'l'IOdl1iCi'

\ lIOn. High , tr. nglh ,PQ:(~ moIdld

'.Lo.~ sbd~':r'::J'rJ;~~:r::.r::i
... COITlOO'\I nt ltt:tu', TOCI /DOtl . ~l'Itls .oeo'"

~~ ~~~~'l~~tr:d7:~~~Nr:~~~~
q VI'ItIllI~tiOIIom PlntlJ !or toOll~ 'fflcltrq .

·J,4I":-' .N _ / \ AlOld cons tion=~:'f=rJ:.

DTE·S Panal Width 7.5' . . . . . . . . .. . . • . . . .524.95
DTE·ll Pan.1 Width 10.13' ..... .• .. . , . . • .527.95
DTE·14 Pan.1 Width 13.5' 529.95

DTE·20 Pan.1 Width 19.25' 534.95



POCKET LIGHT
Complete with 5" flourescent tube, powe rful bulb and
handy strap. Run s on 3 pes 1.5V "C" size batteries
(not inc luded ). It's a practica l, conveni ent , powerful
spo tlight and flour escent light. Its supe rior q uality is
ideal for indoo r or outd oor use .

LOW PRICE $6.50

Brilliant flourescent lantern
with 9" 6 watt uccr escent
tube . Fe atur es in clude .
Poweriul direct bea m spot­
light with 9V pre-focus bulb ;
Buzzer horn - either con­
stan t or tim e intervals of
sonic alarm ; Twin blinker ~

red amber flashing or red &
ambe r fla shing on tim e
inte rvals ; FUlly adju stable
nylon strap. Ope rates from
o size batt e ries or plugs
into ve hicle cigar light er
socke t.

SPECIAL $11.95

6-WAY Ale ADAPTOR
Input: 1'OVAC. OUtput: 3V. 4.5V, 6V, 7.5V and
12VDC. Current: 300mA

OUR LOW PRICE
$5.50 ea.

Charges 9V, AA, CorD size Ni·CD batteries all at one
time.

Part No . 05lHll90 $11.50 ea.

SUPER FM WIRELESS MIC KIT
This new designed circuit uses high FREQ FET
tran sistor s with 2 stage pre-amp. Transmits FM
range (88-120M Hz) up to 2 blocks away and with the
ultra sensitive condenser microphone that come s
with the kit allows you to pick up any sound with in 15
ft. away. Kit includes all electronic parts, OSC coils
and PC Board. Power supply 9VDC. .

FMC· 105 $11.50 per Kit

PROFESSIONAL FM WIRELESS
MICROPHONE

• Employs Hitach i low noise I.C. for pre-amp . Max.
outpu t 16 V p.p (non distortion) ' With hi·low flher, and
tone defeat circuit · Rear power amp with short circuit
protection· Giant heal slnk formaximum resuhs· Tone
controls~ 14dB· AUcomponents (except pots for vol·
ume, and tone controls) are pre-assembled, the quality
is guarantt3ed. • Power suppty OC=35V-SOV

MODEL: SA802C
Part # 37lH134O• • . • • $85.00

POWER TRANSFORMER
(68V-80V CT 6 AMP)

Part # 67lHl22O • • . • . $24.50

I -'~- l.
• m+<o" . :J

l • .. ..·f
~

MARK IV -15 STEP
LED POWER LEVEL INDICATOR KIT
This new stereo Indicator kit consists of 36 4-co lor
LED's (15 per channel) to indlcata the sound level
output of your amplifier from - 36dB to +3dB .
Comeswith a wendesigned silk screen printedplas­
tic panel andhas a selector switchto allowfloatingor
gradual outputindicating. Power supply Is 6-12VDC
withTHGonboard input sensitivitycontrols.This unit
can work with any amplifier from 1W to 2OOW. Kit
Includes 70 pes driver transistors, 38 pes matched
4-oolorLED's, all electroniccomponents, PC Board
and front panel. MARK IV KIT 531.50

NoFCC L1e, nll
R, qulred

OUR PRICE S49.50
AddlllonllMluophonl
(T"ncmItlttJ A.. II"~

' 1128,00 II. I
MURA WMS·49

MODEL: SA-4520
Part # 371).0350 •• ••• 539.95 .1.

1 Trlnllormer Plrt # 57lHl230•• • S22.l5O 81.
2 Flltlr Clplcltor 47oo",F 70V

$8.50 I I .

MAGNETIC HEAD EQUALIZER
•StandardRIAAcurvetorallkindsof magnetichead.·3
stegescrossover circuit torbest relUlta· OutputvoItega
guaranteed to be stablewithoutany oacHIaUon • Power
Supply: 24 V.D.C.

MODEL: MX205
Plrt # 371).0360 •• •• • $29.95 81.

MODEL: MA·142
Plrt # 3700370 ••• • • $8.95 81.

STEREO MIC. AND ECHO MIXER
FOR STEREO AMPLIFIER SYSTEM
The circuitryemploys all Inlegratedclrculta,SBD type
echo circuit, echo tIme can be adjusted (max. ,30
Msec.) AlIO with a microphone preampontheboard.
Fully....mbled.

20 STEPS BAR/DOT
AUDIO LEVEL DISPLAY KIT

Thl. new de. ignad audiolovel dllpiay unltIs ullng I
newIntegratadcircuitfrom National Semiconductor to
drive20piece. of CQIcrLED. (green,yellOw I ndrad)on
eachchannel. It provld81 twotype. ofdllpi l Ymolhodl
toraelocllon 'bar or 'dot·. The dllpily rango I. from
- 57dBtoOdB. Kit It good foranyampllflerfrom2Wltl
to200wl t1t1 Power, upplyrequires 12VACorDC.So"
II gr••t fOl" cars .1wI"1KJt come. with pt1nlercircuit
bol rd, I IILED., eloctronlc oomponenll, .wltche., and
II lk ocr_ prlntadprofeSlionlI frontponel.

Mod el TR88A
0015VDC (u 2A

Model TR88B
0030VDC (u 1A

Model 001-0076

$12.50

$59.50 per Kit

* SPECIAL *
Excellent Prl c.1

Mod.1 001-0034
$29.50 per Kit
Tr lnlformlr

$10.50 .1.
TA·322 30 WAnS TOTAL

15W + 15W STEREO AMP KIT
This Is a solid atate all transistor circuitry with on
boI rdatereopre·amp for most mlcrophono or phone
Input. Power output emplOYI a heavy duty Power
Hybrid IC. Four built on board centrots for,
volume, belanoa, treble and bass. Power l upply
requires 4SVCT 2.5A transformer. THDof leas than
0.1% between 1OOHz·1OKHz at fullpower (15 Wat1a
• 15 WaUs loaejed Into 811).

A GOOD BUY
at $65.00

TA·800

WHISTLE ACTIVATED SWITCH BOARD
All boards are p re-assembled and tested , You
whistle to Its FET conde nser microphon e from a
distance , as far as 30 feet away (sensitivity can be
easily adjusted), and It will turn the switch on. If you
whlstie again II will turn otl. Ideal for remote control
toys, electrical appliance auch as lights, cotlee pots.
TV, HI-FI, radio or other projec1S. Unit works on
9VDC.

Mod el 968 •••• • • • •• •$2.50 ea.

120W PURE DCPOWER STEREO AMP KfT
Gettingpowerhungryfromyour small amp?Here's a
goodsolutionITheTA·800Is apureDCampllflerwith ~-................- - ........;.__""""....-~
abullt-lnpre-amp.All couplingcapacitors are ellmln·
ated to give you a true reproduct ion of the music . On
board tone and volume controls combined with built ­
Inpower supplymake the TA·800 the most compact
stereo amp available. Specifications: SOW x 2 Into
811. Freq Range: OHz·100KHz :3dB. THD: .01% or
better. SiN Ratio: BOdB. Sensltlvtty: 3mV Into 47K.
Power Requirem ent: :24·40 Volts.

LOW TIM DC STEREO PRE-AMP KIT TA·1020
Incorporates brand·new DC design thet gives a Ire· ... -1
quency response from 0·100KHz : 0.5dB. Added
features like tone defea t and loudn ess control let you
tailor your own frequency 8uppHesto eliminate power
lIuctuatlonsl
Specifications: 0 THDiTlM less than .005% 0 Fre·
quency response DC to 100KHz : O.5dB 0 RIAA
deViation : 0.2dB 0 SiN ratio better than 70dB 0
Sensitivity:Phone 2mV 47KO,Aux 1DOmV 100Kllo
Output level1 .3V0 Maxoutput 15V0 Tone controls:
Bass e 1OdB (" 50Hz, Treble : 1OdB «' 15Hz 0
Power supply : 24VDC (" 0.5A. Kit comes with
reguleted power supply. All you need I. a 4SVCT
transform er (0 a.SA.

r -_ ..........

_~:-J--..: i ---:: _-'-1_ _.. _-_ .
...~. • ., i P ' • • ----------_.__ ._--- - - _.-

-- , ' --. . .----_._-.. .. ~ . . .. ..-... ........._..-..-

"FISHER" 30 WAn STEREO AMP
MAIN AMP (15W x 2). Kit Includes2 pea. Fisher PA
301 Hybrid IC, all electronic parts with PC Board
Power supply : 16VDC (not Included). Voltage gain
33dB, 2OHz·20KHz.

Super Buy

1 WAn AUDIO AMP
All parts are pre·assembled on a mini PC Board.
Supply vo"age 6·9VDC . . . . .SpeCIII PricI SUS

6W AUDIO AMP KIT
TBA610 with Volum e Control. Power Supply

6-16VDC Only S7,SOII.

FLOURESCENT AUDIO LEVEL MONITOR
th is Is the kind of VU monitor thet Is being used by
most ampl1flermanufacturers. IC's areusedto simplify
circu" layout.Easytoassembleandcan beusedwith
all powerlevel ampl"iers. Power requirement 12VDC.

TE·221 KIT
For JUlt $28.50

(Limited Stock)

TA·l000
KIT

$51.95

Power
Tranlformer

$24.00 . a.

100W CLASS A
POWER AMP KIT
Dynamic Bias Class "A" circuit design makes this
unit uniqu e In Its class. Crys tal clear, 100 watts powe r
output will satisfy the most picky fans. A pertect

combination With the TA·1020 low TIM stereo pre- 1-----------------4amp. r
Specifications ' Output power 100W RMS Into 50 .
125W RMS Into 411 • Frequ ency res ponse
10Hz-100KHz' THD less than 0.01% • SiN ratio
betler than SOdB • Input sensitivity 1V max. • Power
supply :40V at SA.



AUTOTERM™
80 COLUMN CARD ~\~

nA~-e.,
11)"'"

_ 40/80 col um n auto-se lectable

- w ith NORMAL/RE V ERSE and
H IGH L IGH T f unction s

- capab le to run PASCA L & CP/M
- SH IFT function as typewrite r

Introductory Offer '99""

GREAT INPUT.
Introducing the KoalaPad'" Touch Tablet
• Under $121 with Micro ll lustrator" software. >Paddle.
[ovstick. kevboard "nd mouse in one.> PerfecI for com­
puter gr"ph i, ; , g"n w ; , education.> Fri"'nd lip;t contro ller
avaiI,lb l",-ppri",ct for youngsters. • For Apple ". Atari ",
Co m rnod o re " . and IBM ' persona1 computers.• C OIll ­

pauh !e with 1110 ",t gd me dod educational software.

ANTI-STATIC PLASTIC
MINI-FLOPPY DISK

STORAGE CASE
Holdsup to 75 5 l~ " diskettes

wi th 4 dividers
color : smoke clear on top
with light bro wn bottom

MODEL : M INI-FILE
$19.95 EACH

$75.00

PA RT :;I:

900-0080

EPROM
PROGRAMER CARD AP-64e
Program any 2716, 2732 or 2764 EPROMS
- Plug to any slo t of your apple" compute r.
- No ext ra equ ipment needed, completely rel iable
- Auto blankcheck, compare, read, copy,

monitor functions.
- Auto mat ic verify .
- Errors indi cated on screen,
- Burn ing voltage adjustable.
- Dip switc h fo r diffe rent EPROMS
- No jum pers required.
- Firmware included.

1t · NEW IMPROVED
~ pmeeom ™ BREAK THRU! KEYBOARD

No more copyr ight prob lems!! 100% Apple II Compatib le!

I Featu res:
- Upper/lower case - Full size key­
board with numeric key pad
- Auto repeat keys -25 Pre-programmed
funct ion keys -48K RAM user memor ies
can expand to 192K -2W Audio AMP wit!

volume contro l, - High resolut ion color
display with grap hics - 110/220V 5 AMP
switching power supp ly -G uarantee to run

on CP/M - Fully assemb led and tested

DIR ECT SALE $549.00
(Add 5% shipping and handling)

'A pple 1/ & A pple lle are registered trademarks O! A pple Computer, Inc . U.S.A .

Fully assembled
Special price

$519,00

THE MICRQ·II~
The Apple look-alike
and compatib le computer ,
48K RAM on boa rd wit h numeric key pad,
upper/lower case keyboard

SORRY ! ROM SET IS NOT INCLUDEDl

Apple II+ Compatible80 Column card for App le Ile®
SPECIA L $49.95 each

Model : 80C IIE
' T HIS CARD IS NOT

MADE BY
APPLE COMPUTER

MODEL : THE COMPATIBLE II $34.95

HEAVY DUTY JOYSTICK
FOR APPLE+ OR PINECOM COMPUTERS
Metal case wit h 2 fi re buttons, 360 degree

cursor cont rol, auto center ing and two fine
t r imer
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Our Isolators
eliminate
equipment
interaction .
clean up interference.
curb damaging power line spikes and
lightnin g bursts.

.§!gO) Electronic Speciallsts.lnc .
17 1 S . Main si ., Box 3B9. Natick, MA01760

Toll Free Order Desk 1 '800-225-4876

MasterCard. VISA, American Express

COMPONENTS SPECIALS
DB25P(RS232 Male) , $2.65 ea.
DB25S(RS232 Fem a le) $3.25 eo .
1 Piece Hood Shell Ca!. #H5-25 .. , . $1.75ea.

COMPUT ER/VIDEO GAME
Jo ystic ks C a t # CN·12 , . ,2/ $10,00
Paddles C a t # CN,11 . , $5,95/Set

CALL OUR HOT LINES
IN CALIF. (714) 527-2554

OUTSIDE CAL. (800) 854-8660

SCR ELECTRONICS CENTER
5303 lincoln Ave., Cypress, CA 90630

ISO-l Isolator
3 isolated sockets; quality spike
euppression; basic protection... 176.95

ISO-3 Super-Isolator
3 dual isolated sockets; Buppre880r;
commercia l protection 115.95

ISO-17 Magnum Isolator
4 quad isolated sockets; suppreseor;
laboratory grade protection. . . 200.95

PREVENT
HI-TECH
HEADACHES

\.h'" U.H.F./V.H.F.
V' CONVE RSION KIT

~~~ Genuine Mitsumi Tuner & Industrial
rIl - H'~ G rade Components

\B\~ Cat. #K1

3ormore$88 .95 $99.95
TOUCH TONE

TELEPHONE KEYPAD
XFormer Genera ted To n e $3 95
Ca t. #CN·23 •

Free Buyers Guide
pages of the latest in components, tools

and instruments - a must for DESIGNERS,
instruc tors and maintenance engi neers .

,. : " ..

SEND $15 FOR OUR CA TALOG
FEA TURING TRANSIST ORS &
RECTIFIERS 145 HA M PS HIRE
S T. C AM B RID GE . MASS 02 139

' f

TTLIC SER IES

7400 .24 7472 .40 7461 2 .60
7401 .24 7473 .45 74163 .60
7402 .24 7474 .50 74164 .60
7403 .24 7475 .50 74156 .50
7404 .24 74 76 .45 74166 .70
7405 .24 7480 .45 74 170 1.60
7406 .45 7483 .50 74173 .76
7407 .56 7485 .56 74174 .66
7406 .30 7486 .35 7417 5 .60
7409 .211 7489 1.90 74176 .75
7410 .24 7490 .35 741 80 1.90
741 1 .24 7491 .45 74182 .45
7412 .30 7492 .45 74 190 .70
7413 .35 7493 .35 74 191 .75
74 14 .45 7494 .60 74193 .79
741 6 .35 7496 .56 74194 .85
74 17 .35 7496 .60 74195 .45
7420 .24 74 107 .30 741 96 .75
7425 .25 74 116 1.50 7422 1 1.00
7426 .25 741 21 .45 74273 .85
7427 .25 74 122 .50 74279 .60
7430 .24 74123 .56 742S1l .66
7432 .32 74 126 .45 74366 .66
7437 .32 74145 .60 7431r7 .66
7438 .32 74 148 1. 10 74390 .90
7440 .24 74 150 1.10 75325 1.50
7441 .75 74 151 .50 75492 1.05
7442 .60 741 53 .40 9601 .75
7445 .66 75154 1.10 9602 .75
7446 .66 741 56 .50 RT25 1.00
7447 .66 741 57 .50 8T28 1.25
7448 .66 74 100 .85 8T97 .90
7450 .24 74161 .66 ~98 .90

M ULTI TU RN TR IM POTS

500HM 5 K

~g~~ 3/$2.00 ~~
1000O HM 500K

.35 7oilS l09 55 7oilS2-4Q 1.10

.35 7oilS l12 50 7oil S2oil 1.10

.33 7oilS 113 eo 7oil S242 1.10

.33 7oil S ll . 65 7oilS2C 1.10

..40 7oilSl 23 .85 7oilS2404 1.30

.38 7oilS l25 .60 7oil S2oi5 1.75

.«l 7oilS12fj .60 7oilS446 .95
40 7oil S132 .75 7oilS2oi7 .90
040 7oilSl 36 .55 7oilS20i8 1.10
40 74l S 137 ~ 7oilS251 .70
40 7oilS l 38 .95 74l S25J .70
56 7oilS l 33 .70 7oil S257 .70
50 7oilSl oi7 1.95 7oilS 258 80
50 7oil S 151 .70 7oilS 759 1.00

.40 7oilS l 53 .70 7oilS266 .7'0

.40 7.lS 1!5J, 2."0 7oilS273 1.15
40 7oilSl!S6 .80 7oil S279 .00
55 74lS 156 .80 7oil S280 1.80
040 7oilS l57 80 7oil S28J .80
50 7oil S l 58 80 7oil S290 .90

.40 7oil5 160 .90 7oil S293 .90
.0 7oil S 161 90 7oil S29Il .90
40 7. l S 162 .90 7oil S320 200
40 7. lS 163 .90 7oil S323 J 50

.40 7.lS164 .90 7oil S165 .70

.55 7oil Sl 65 .90 7oilS J66 .70
80 7oilS l66 1.90 7oilS367 .70
,.40 7oilS l 69 2.50 7oilS368 .70
.40 7oilS l70 1.90 7.lS37J 1.20
.505 7oil S l73 .90 7. l S37oi 1.20
80 7oiLS17oi .90 70il SJn 1.50
55 7. l S175 .90 7oil S386 .60
55 7oil S 181 1.95 7oilS390 1.10
00 7oil S l 90 90 7.lsm 1.10
90 7. lS19 1 .90 7oilS398 2.50
00 7.lS192 .90 7oilSl525 1.75
55 7.lS 193 0.90 7. lS668 HiO

.7'0 7. l S1904 90 7oilS~7'O 1.20

10 7oil S l 95 .90 81lS97 1.20
00 7041.5 196 .90 81lS 98 1.20
55 7.lS197 90

7.L~221 1.10

1116- tl'\lCk WIth 1110 ' lpacing

4 Y," X 6 Y," . .... $ 1. 95

TRANSISTOR SPECIALS
2N1Xl7 PNP GETO·5 .. .• .'10
2N«)4A PNP GETO·5 .. • ... •..• •• • • . . . •31' 1.00
HEP GOOloi - PNP GETO·3 85
TIP 111 . . • • •. • .. •.50 TIP 145 $1.36
2Ne2J3. NPN SWITCHING POWER . .. • .. $1.95
MRF-«X>4 CM RFTRA.NSISTORNPN•••• • • .75
2N3772 N PN 5i1 0 ·3 $1.00
2N-4OO1l PNPSi TQ·3 1.00
TIP 2ge;6PNP Si 70
2N2222NPN 50TO·18 7JU .co
2N29J7 PNP Sl10·18 7/$1.00
2NXI66NPNSi 1 0 ·3 00
2NJ004NPN SiT092 .•• . .• • ••••••••••.• 7/$1.00
2N3906PN P 5110 ·92 , 7/ . 1.00
2Nel00 PNP 5110 ·220 5&
T1P31BNPN SiTO·22Q 040
Ttl' 328 PNP5 i TO·220 . .. .. . .. . . . • . .. 040
TIP 34 PNP S I ••••••••• • • ••• •••.•• ••• .. .e .~
TIP 121 PNP SI U84 ••• •• • • ••• •••• •• •••••• •• .eo
TIP W NPN Si U97•• • ••••• •• ••••• •••• •••• • 1.00
BU205 1.75
OPSXOO- DUAL POWEROARl •.• .••••• . $396
MJE3055T 00

14.PIN HEADERS 3/$ 1.00
l!PIN HEADERS .40
24 PIN HEADERS .. .. .. .. .. .. . .75
40 PIN HEADERS .. .. .. .. .. 1.10
50 PIN EDGEBOARD CONN.. 3.95
26 PIN EDGEBOARD CONN 2.50
50 PIN ANGLECONN ~ 3.95_

S .P. 1200 ohm coil
.75

D.P. 4OO ohmcoil
.96

323 Kl LAl405l .. . $1.75
LM305G.. ..$ .75
340 T·5 , 6. 8. 9, 12 ,

15, 18 or 24V .. • $ .75
LAS1 412 + 12V

3A. . . , .. .. . $3 .95

TERM S FO B CAM BRIDGE . MASS S END CHECl(,
OR MONEY ORD ER MINIMUM TEl EPHONE.
CO D pu RCH ASE OR DER OR CHA RG E $10 00

MINIMU M MAi l OR DER $500

PRV lA 3A 12A 50A 125A 24 0A

100 .05 .14 .35 90 ~ 25 600
200 06 . 17 .50 1.30 525 9 00

400 .09 26 65 150 650 '12:00
600 .n .30 00 2.00 8 50 15 00

800 .' 3 .35 1.00 2.50 10 .50 1800
1000 20 45 1 25 300 12 .50 -2600

PRV 2A 6A I 25A
' 00 , 40
2DO 80 , 30 2 20
4DO 'DO ''- 3 30
6DO 130 , 90 1 4 40

LM338 K . . •• • • • . . $5. 75
LM317T .. •$1.35
78 L05. 78 L12 $ .40
723 $ .50
320T 5. 12. 15 or 24 " .85
LM337T • . •. . . . . . $1.95

SILICON POWER RECTIFIERS

747 - .50
CA 758 - 1.75
LM1310 - 1.60
1466 - .eo
1468 - .60
LM1 80B - 1.75
LM2901 - .96
CAJ018 - 1.95
CA3078AT - 1.50
CA3086 - .75
CA3089E - 1.75
A D27'OOLD - 4.95
CA3140 - 1.00
3900 - .50
LM J9I)9 - .80
4136 - .85
N5696A - 1.50
D6303B - 1.75
8038CC - 3.90
LMl 3080 - .95
8700CJ - 5.95

FULL WAVE BRIDGE ,2VOCRELAYS
TTL SIZE

REG U LATO R S

LINEAR CIRCUITS

TANTALUM CAPACITORS
.22 U F35V 5 / $1.00 15UF 16V 3/$ 1.00
.47U F35V 5 / $1.00 3OU F 6V 5/ $1.00
.68 U F 35V 5 / $1 .00 33 U F 15V $.50

lUF 20 V 5 /$ 1.00 47 UF20V $.85
2.2 UF20V 5 / $1 .00 68 U F 16V $1 .00
3.3UF20V 4 / $ 1.00 120 UF6V $ .75

4 .7U F 35V 4/$ 1.00 200 UF 20V $1.75
6 .8 UF20V 4 / $1 .00 150U F 16V $ 1.30
10U F 20V - $.40 33OU F 10V $ 1.75
22 U F 10V - $ .30

$5.50
100/$500.00
100/$90.00
100/$100.00

8251 450 SCR's TRIAC's
82S3 6 96
8279-5 6.96

1.5A 6A 35A 110A P RV 1A 10A 25A
82S6 4.50
8257tAM96171 7.96 100 .35 AO l AO 100 .35 .60 l AO
8259 5.96 200 AO .50 1.00 9.00 200 .50 .00 1.00
ll366 12.96
6602 5.75 400 .60 .70 2.40 12.00 400 .70 1.00 2.60
ZOOA CPU 4.75 eoo 1.00 3 .60 15.00 eoo 1.00 1.20· 3.60
Z8JB CPU 12.95
ZJ!J)AS10 10.95
ZOOA Pl 0 4.96
ZOOA CTC 6.75
TMS 9927NL 9.96
8275 16,95 4001 25 <lO43 - .. ..., - ..,
"""L 12.95 4002 - 25 .... - 50 .... .75

6645 13.95 """ - 50 "'" - 10 74COO .27
4007 - 27 ..., - .. " CO2 - .27

6009 6.96 1.... 1.50 """ - 70 ..., - .... , «:04 .,.
6810 2.50 1489 1.50 .... - " -- ,. 74C01 - .30.." - .e "" - 10 74C 10 .276821 2.96 8130 2.50 .." .30 4062 - .75 74C 14 ...
6860 2.96 8830 2.50 .." - .30 4062 - .75 74C20 .27
6875 4.50 8833 2.50 .." - ,. ..., 10 "C32 .39

68XXl1.8 39,~ 8834 2.00 .." - .70 .... - .. , 4<:<2 - 1.00.." - .as .... - ,. " 4C74 .60
D ISC 8837 2.00 .." - .. ..., - 25 74C 76 .70

Cont rollers MM5307 7.96 .." - 60 ..70 - " "CIS - ' .-40

BRl941L 8.96 .." - 60 .." - 25 , <Call - .39
ln1 . • 16.00 CRT5037 18.95 .." - 60 ..n .25 74CSJ .60
1791 . . 25.00 4020 - .70 .." - .. 74C1S4 - 2,50

1793. . 35.00 MM5300 2.50 4021 - .. .. n - "
7.C l57 - 1.7'15

TRl602B 3.96 - - .75
4081 - 25 74C l50 - 1.20

1796•• 46.00 "'" .22 7oiC1Sl - 1.15
1797 .• 45.00

PT1472 6.96 402' .. .... - 25 7oiC153 - 1.15
AYS.l0 13A3 .75 - .25 ..., ... 7oiC173 - .7507EliC 16.95 AY536009.95 - - .. .... - 1.75 7oiC17oi - 1.15

4027 - .. ..., - .. 7oiC175 - 1.19
4028 - 50 oiS1O - 50 7oiCl 92 - 1.30

RAM 's .." ..'..,. - .75
oi51. - 1.25 7oiC90l - .39

2101A-4 1.50 - 36 7oiCllO.2 - .70
NO. 30 W IRE ..,. - 1.75 .." - , 60

7oiC91. - 1.715
21L02-3 .70 WRAP W IR E .... - .75 oiSl' - 75 7oiC921 - 3.915
21 11A 1.96 .... - .5O ..,. - .. 7. CIJ - 1.25
2114-2 1.40 SINGLE - - .5O 45" 70

STRANO 45" - '00
2147·3 2.50 4539 - 1.25
TMS3400 1.75 100 ' . • . $1.40

MK4027-3 1.75 74S S ER IE S 74585 1.25 745 163 1.40
TMS4000NL 2.96 74500 .30 745 86 .60 7451 69 1.75
MK4006- 11 1.25 CRYS TA LS 7450 2 .30 74589 1.00 745174 1.40
MK4002 6.96 74503 .30 745 112 .85 7451 75 1.40
41""" 1.60 2.000 6 .144 745 04 .40 7451 33 .50 745 182 1.75
4116-3 .96 3 000 8.000 745()5 .45 7451 35 1.10 7451 94 1.10
4116-15 1.50 3.579 10.()(X)

74508 .40 7451 38 1.25 745240 1.00
4"~ 6.50 4 .00:> 18 .00:> 745 10 .30 745 139 1.10 74524 1 1.50
5101E 2.96 5 .00:> 18 .432 74511 .35 7451 40 1.70 745257 1.30
28104-1 2.50 6.00:> 20 .00:>

7451 5 .40 7451 51 1.25 ' 745258 1.30
8116-4 5.50 745 20 .40 7451 53 .96 745260 1.50
4164- 15 5.50 2.95 ea. 74S30 .40 745 157 1.25 74S280 1.75
3242 6.00 74532 .40 7451 58 1.25 ' 745373 2.25

-'4574 .70 . 74516 1 1.75 74537 4 1.75

POSTA G E R ATES

ADO 10% FOR OR DER S UN DER $25 00
A D D 5 % FOR O RD ERS BETW EEN $25 .00 & $50 .00
A O D 3 Clb FOR OR DERS A BOv E $50 00

S HI FT
REG IST ERS

MM1402 1.75
MMl403 1.75
MMl404 1.75
MM5013 2.50
MM5C66 2.50
MM!'ai6 2.50
MM5C67 2.50
MM5000 2.50

ROM's
27aI 3.50
2716... 5V 4.96
Z732 6.50
2132A·2 9.00
2532 7.95
2764 9.96
MCM68'764C 16 .96
82523 1.96

16331' 1.96
825126 1.95
825 1:);) 1.95
36:28A·3 3.00
AM9214C 2.96
8256-5 1.25
74S387 1.75
745474 3.96

4164-2
4164-2
4116-2
2114-2

PR INTE D CIRC U IT BO A RD
4'"x 6" OOU BLE S IDED EPOXY BOARD ED 'I••" T HICK
$.OOea . . . . 5 /$ 2 .00

TOGGLE = :::: ~~g~ =1 :~
SW ITCHES 206P - OPOT - CENTEROFF . 1..40

IN4148 lINS14) 15/ 1.00
1141HR DETECTOR . .. 3/ $1.00
FP 100 PHOTO TRANS . .. ........ . $ .50
REDLED', .2' .. .. . .. .. . 8/$ 1.00
YEL, GREEN0( AMBER LARGE LED', .2' .. 6 /$ 1.00
RED·GREENBIPOLAR LED $ .00
RED,YELLOW BIPOLAR LED $ .00
MLED92 IR LED.. .. .. .. .. $ .40
MRD14B PHOTO DARL. XTOR . . . $ .50
MCT2 OPTO ISOLATORS $ .60
4N260PTO ISOLATOR.. .. .. $ .40
1 WATT 2ENERS : 3.3, 4.7, 5.1, 5.6,6.8,

8.2.9.1, 10, 12, 15, 18. 0( 22V . . . . . . . . 6/$ 1.00

FLAT DIP SWITC H ES
R IBBON CTS 2()6. 4 4 POSITION .75
CABLE CTS 206· 7 7 POSITION .96
G R A Y CTS 206· 8 8 POSITION .95

28 gauge CTS 206·10 10 POS ITION 1.25

26conductor D IP
.60/ f t SOCKETS

40conductor 8 PIN .10
.90/ ft 14 P IN .12

50conductor 16PIN .15
' .00 18 PIN .20

2N3820 P FET . .. $ .45
2N5457 N FET . . $ .45
2 N2546 UJT. . . $ .45
ER 900 T RIG GER DIODE S 4/$ 1.00
2 N 6028 PR O G. UJT . . . . $ .65

DIS C CAPACITORS
.1UF 16V .... .... 10 / $1.00 .. . 100/ $8.00
.0 1U F 3 5V ••••• . . 16 / $1.oo ... 100/ $5.00

CPU'S &
SUPPORT

C H IP S
0035 4,96
am 6.96
OCBJA 2.75
8HiA 5.75
AM029:) l 8.95
8202 19.95
8212 1.8)
8214 3.00
8216 1.75
8224 2.25
8226 1.00
8228 3.50
8156 s.so
8156 8.95
8237 14.00
8238 3,95
8748 19,95
8756 19,95
8250 10.96

W IRE W RA P

S O C KETS

1 : ~:~ :~~~~~~...............-1
18PI N .66
20 PIN .00
24 PIN 1.10
2BPIN 1.25
40 PIN 1.50(J)

U
Zo
t
w
...J
W

6
is
~
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. ' ., ... . , .
WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING!

oo
b
OJ
m
:D

1" x 518" CIA.
451 EACH .. .
10 FOR $4.00

1 7 0 MFD 330 VOLT
1 1/8 " x 7/8"

2 FOR $1.50 10 FOR $7.00

~
750 MFD 3 3 0 VOLT

2" HIGH x 1 1/4" OIA.
$1.25EACH 10FOR $11.oo

SWITCHES
MINI·PUSH BUTTON

S.P.S.T. MOMENT ARY
NORMALLY OPEN
1/4 ' BUSHING

351 EACH
10 FOR $3.25

100 FOR $30.00

SPECIFY COLOR:
RED. BLACK , WHITE ,
GREEN. YELLOW.

PHOTO-FLASH
CAPACITORS

35 MFD 330 VOLT

L.E.D.'S
STANDARD JUMBO

DIFFUSED ~
RED 10 FOR $1.50

GREEN 10 FOR $2.00
YELLOW 10 FOR $2.00

FLASHER LED

JI. 5 VOLT OPERATION~
,., RED JUMBO SIZE

~
$1.00 EACH

BI POLAR LED
2 FOR $1.70

SUIWtIIINI LED

.07S" II .098'~
RED 10 FOR $1.00

200 FOR $18.00
GREEN 10 FOR $1.50

LED HOLDERS

TWO PIECE HOLDER e 1ft
FOR JUMBO LED g
10 FOR 551 200 FOR $10.00

THIS UNI T CONSISTS OF A 12 VOLT 2 AM P
TRANSFORMER. 1 AMP CIRCUIT BREAKER,
4 PRONG CINCH JONES SOCKET AND A ~

,vIRE A.C. CORD ALL MOUNTED IN AN
ATT RACT IVE 4\+' x 5\+" x 3" CHASSIS BOX.
GOOD FOR PARTS OR A NICE START FOR
D.C. POWER SUPPLY. $8.50 PER UNIT

METERS
0-20 V.D.C.

~~:.:'WITCH~
4 AMPS @ 125 VAC
KEY REMOVES BOTH
POSITIONS

$3.50 EA

tl LIGHTED

~~~~~~ PUSHBUTTON

RED LIGH TED 120 VAC
10 AMP. S.P.S.T.

"POWER" PRINTED ON
FACE. MOUNTS IN
7/8 " SQUARE HOLE .

$1.50 EA 10 FOR $13.50

ALL ARE .158' SPACING

EDGE
CONNECTORS

~.!f.::::::::=.\i}

SOLDERING
IRON STAND

SPRING STEEL IRON HOLDER
ON WEIGHTED BASE.

$5.00 EACH

12 VOLT A.C. POWER UNIT

SOLID STATE
RELAy . . . ..

CONTR OL:
3-32VDC

LOAD: 10AMP
140 VAC $8.50 EACH

o-20 VOC FULL SCALE

to FACEPLATE

-:: I BA;;-i-~~:e;T
INDIC':ATOR
$$.50 EACH

1 MA

25/16 " SQUAR E 'S.
PANEL METER .
MOUNTS IN •
2 1/8" HOLE
$5.50 EACH

0 -15 V.D.C.

15 PIN GOLD
SOLDER EYELET $1.75 EACH

15/30 GOLD
SOLDER EYELET $2.00 EACH

18/36 GOLD
SOLDER EYELET $2.00 EACH

22/44 TIN
P.C. STYLE; NO MOUNTING EARS.

$2.00 EACH 10 FOR $18.00

T1- 3/4 SI~E~

WITH~
WIRE LEADS

'NEON INDIC ATORRATED
120 V 1/3 W. MOU NTS IN
5116' HOLE .. . RED LENS.

751 EACH
10 FOR $7.00

100 FOR $65.00

T1SIZE~
WITH WIRE LEADS

3 101 VOLT I 2 lor $1.00
Roled: 55m. @ 5 VOLTS

11012 VOLTS 2 lor $1.00
R. ted : SSm. @ 6 VOLTS

12 to 24 VOLTI 2 lor $1.00
R. ted: 45m. @ 14 VOLTS

.183 " DlA . (4.14mm)

3 10 1 VOLT I 2 lor $1.00
ROled: ~5m. @ 6 VOLTS

11012 VOLTS 2 lor $1.00
Roled: SSm. @ 8 VOLTS

1210 24 VOLTS 2 lor $1.00
R.led: ~5mo @ 14 VOLTS

LIGHTS
GRAIN OF WHEAT

T1SIZE ~
.125' DIA. (3.1smm)

3 10 1 VOLT I 3 lor $1.00
RaIOO: SSmo @ 5 VOLTS

1 10 12 VOLTS 3 lor $1.00
R'IOO: 5smo @ 6 VOLT S

12 10 24 VOLTS 3 lor $1.00
R. ted: 45mo @ 14 VOLTS

<!!II e=
7 lor $1.00

" 120V INDICATOR
SaI l ...... e;:

5 lor $1.00
4 lor $1.00
I lor $1.00
4 lor $1.00
4 lor $1.00
4 lor $1.00

$2.50
$1.00
$1.00

5 lor $1.00
5 lor $1,00
5 lor $1.00
5 lor $1.00

$1.50
2 for $1.00

.75

.75

.75

.75

.75

MIKE
CONNECTOR

. ~
5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK.
TWIST LOCK STYLE. SAMEAS
SWITCHCRAFT 12CL5M.
$2.50 PER SET

[j CRYSTALIT. CASE STYLE HC33IU
2 MHZ $3.50 EACH

TRANSISTORS

MICROWAVE V
TRANSISTOR ~

MRF 901 REDUCED TO
N.P.N. SILI CON

MINIATURE

6 VDC RELAY

~
' SUPER SMALL

SPOT RELAY;
GOLD COBALT
CONTACTS .

RATED 1 AMP AT 30 VOC;
HIGHLY SENSITIVE. TT L
DIRECT DRIVE POSSIBLE .
OPERATES FROM 4.3 TO
6 V, COIL RES. 220 OHM .

1 3116" )( 13/3 2" )(7116"
AROMAT • RSCHlV

$1.50 EACH
10 FOR $13.50

"

1:0~~A~T~;~~.
10 AMP @ 120 VAC
ENERGIZE COIL TO
OPEN CONTACT ...

COIL : 13 VOC 650 OHMS
SPECIAL PRICE $1.00 EACH

MINIATURE D.P.D.T:
3 AMP CONTACTS
FUJUITSU • FBR3210006
$1.75 EA 10 /16.00

4 P DT RELAY

• 14 pin styl. ,
• 3 amp contacts __
. 24 voltd c.or I

120 volt a C COil •
• Used but fUlly tested
$1.7 0 EACH
specify coil vo ltage
LARGE QUANTITIES AVAILABLE

SOCKETS P()fII .. I LAY'" Me"

WILL HOLD P.C. BOARO OR
OTHER SMALL ITEMS ANO

ALLOW BOTH YOUR HANDS
FREEOOM TO WORK.

$8..50 EACH

HELPING HAND

MUIJ1­
SWITCHES

5 STATION

NON-lNTERLOCKING

SAME AS ABOVE, EXCEPT
EACH SWITCH OPERATES

INDEPENDENTLY.
S2.5O EACH

5 STATION

INTERLOCKING

MADE BY ALPS. •
3-2PDT AND
2 ·6PDT
SWITCHES ON FULLY
INTERLOCKING ASSEMBLY.

3WBETWEEN
MOUNTING CENTERS.

12.50 EACH

3 STATION

NON-lNTEnLOCKING

•

3 - 2PDT SWITCHES.
EACH OPERATES
INDEPENDENTLY.

H4' BETWEEN
t.IOIJNTING CENTERS.

$1.75 EACH

LINE CORDS
:>= ~

TWO WIRE
6' l ago TWO WIRE

3 FOR $1.00

THREE WIRE
18 INCH lag. THREE WIRE

2 lor $1.00

8 FOOT lag. THREE WIRE
$2,00 EACH

DUAL 100K

audio taper
3 1/2" LONG
2 1/2 ' TRAVEL. $1.50 EACH

500K linear taper
2 716" LONG
1 3/4' TRAVEL 751 EA CH

SLlDd,PO:S

100K linear tape
2" LONG
1 5/6" TRAVEL 751 EACH

VARACTOR
DIODE

BB-103 3 lor $1.00.
33 PF . 100 FOR $30.00

2K10TURN
MULTI-TURN POT

~
SPECTROL

• . 1.40 0534-7161
$5.00 EACH

2 CHANNEL LIGHT ORGAN
EASIL Y HOOKS INTO STEREO SPEAKERS~
AND ALLOWS 110 VAC LIGHTS TO DANCE
WITH MUSIC . TWO SEPARATE 110 VAC
OUTPUTS FOR HIG H AND LOW FREQUENCY
AUDIO SIGNALS. USE TWO ORGANS FOR
STEREO .. .

$8.50 PER UNIT

COLOR LIGHT STRING AVAILA BLE $1,75 EA

DC WALL
TRANSFORMER

@-'~M'''''~PLUG IN

4 VDC ot 70 MA $2.50
I VDC 01225 MA $3.00
11.5 VAC 01 10 VA $3.50
17 VAC 01500 MA $4.00
22 VDC 01SOMA 12.50

POWER SUPPLY WI PRE-AMP

•

THIS SUPPLY WAS USED TO POWER
AN 8 TRACK/CASSETTE UNIT . IT

WILL SUPPLY APPROX. 18 VDC AND
INC LUDES A SMALL PRE·AMP TO
BOOST SIGNA L LEVEL.
RCA PLUGS FOR LINE IN/OUT.

. $4 .50 EACH

6 KEY

~~~~
CONTAINS 6 SINGLE-POLE

NORMALLY OPEN SWITCHES.
MEASURES 4 1/4" LONG.

KEY
ASSEMBLY

5 KEY

~ $1.00
~ EACH

CONTAINS 5 SINGLE·POLE
NORM ALLY OPEN SWITCHES .

MEASURES 3 3/4 ' LONG

TRANSFORMERS
1200011 ~

primoriM~

5.1 VOLTI 01710 MA $3.00
I VOLTS at 110 MA $1.25
11.5 V• • 1 3 AM PS $8.50
11 V at 150MA $3.10
11 VOLTS at 1 AMP $4.50
11 V.C.T. at 2 AMP $$.50
24 VOLTS 01210 MA $2.50
24 VCT 011 AMP ....10
42 V.c.T. at 1.2 AMP $4.50

POWER SUPPLY

~
~REGULATED •

FULLYADJUSTABLE
5 VDC AT 3 AMPS.

$11.50 EACH
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City State_ _ Zip Shlp _

Mail Order Only. Send check or moneyorder to: Total _
GllCO INTERNATIONAL, INC.

P.O. Box 8817, Coral Gables, Florida 33124
CALL (305) 823-5891 lor COD orders PLEASE WRITE FOR OUR FREE CATALOG

_ ~~'!!.ni 2,!e~ !!..~~~!dE. .!E~,..9~e.!:~~!~~-:>~!.!:. ~!:!.~ts_~~.!:.~_

Computer WAREHOUSE . 18 Gr arut e 51 . Haverhill. Mass . 0 1830

r~ducts & MAIL ORDER6; 07/372:S63,:;shore 03858

U~n.Phera IS ~ Sorry No Coll ect Call s ~
nlimlted ~ . MasterC ard & VISA Accep ted ~

• READY TO USE NOW ONL Y
Limited supply, while they last 9-
• used, refurbished, tested & !!!!JYjl~rational! $54
• capableof metal Q!plastic wheel operation!
• 35characters per second!
'1 0pilch,12pitch &proportlona. Ispace plusplotting!
• usesstandard"Diablo" Daisy Wheels !
• wehave MANY spare parts In stock!
• Interface (RS232 &Centronics)available too! Please add $25 for packaging &handling
'This printerrequires ±15VDC and +5VDC to operate.

:n~i8~~fr~~~~~~?6 \~t:~:I~:bY~~~~ f~~..~.~~~~ , , $29500
External Diablo power supply for theabove: $7900

We Offe, Ne. &usee FLOPPYORIVES. DISKDRIVES. PRiNTERS. &MORE.1BARGAINPRICES'!
Write or Call for Our Latest Flyer NOW!!!

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ • $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
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I~~;;: OUTSTANDING
SURPLUS
BARGAINI

Total _

Tax _

Name _

Address _

SATISFACTION GUARANTEED
Frequency Range470-899 MHzChannels
14-83. Output Channel 3. Ch 2or 4 Avail.

DP;;ipMorJ--S:::> PART #B20 $1500

-....:..:::::::::,..I\~--- WHAT'S IN IT? ------
To make a regular UHF tuner intoa GILCOHIGH GAINTUNER, eachandevery one of

the following steps is painstakingly taken by a certified technician: •
1. The first thing GILCO does is change the standard diode to a hotcarrier diode .
2. The tuner's output is thenmeasuredonourJERROLO field strength meterand com­
pared to a computer derived chart from which wedetermine the correct value coil toadd
across the IFoutput for maximum pili-peaked gain .
3. Thetuner is thenfedastandard 1Odb300ohmantennainput and whilemonitoringthe
output on ourHEWLETT PACKARDspectrum analyzer, the tuner is tuned to the desired
channel and its oscillator is offset for the desiredoutput frequencyas follows:

Channei 2: 58 Mhz, Channel 3: 63 Mhz, Channel 4: 68 Hhz
We call this step peaking because the tuner's output looks likea peak on ourspectrum
analyzer and the highest point of that peak is actually adjusted for thedesired output.
4. Thelast step isonemoremeasurement onthefield strengthmeter whichisagaincom­
paredto our perfomnance chart tocalcuiate thecorrect valueof the second coli which is
added to the tuners internal connections.

This procedure was developed by GILCOand it is our computer derived pertormance
charts thatmakeourtunerbetter, that's because almost every luner gets adiffelllntvalue
coli before it 's peaked andagainadifferentvalue coii after it 'speaked. Thecombinations
are endless and the way we determinethe values Is our seclllt...

GILCO PARTS KIT &
PRINTED CIRCUIT BOARD
• Use with GILCO

High Gain Tuner

• Requires NO Modlficallon to
Your Television

• Individually Packaged and
LabeledParts Save
Guesswork

• The only tools required for
assembly are: screwdriver, solder- .1-- ..l. _ ...LL
ing iron, voltmeter, No drilling is re-
quired to the PIC board. Pili-drilled, plll-sclllened, plated through the
• This kit was designed to take ad- holes PICboard.All hardwalll , connectors, 22
vantage of the GILCOhighgaintuner pafle Illustrated Instruction!1'~nual, & Gllco Hy-
which means its circuitry is slmplar Gam tuner. Kit assemblas tnlust 4 hours.
and mOIll afficlant than those circuits that require inferior varactor tuners.

.FREE 22 Page InstructiOn Book included witheach PIC Board or Parts Kit. This in­
struction book will guide the builder through everystep of the assembly. Nearly avary
pagals illustrated. With this Instruction Book, es1imated assembly time is 4 hours.

PartNo. 821 prin~~~~;c~i~~:r~""~~. ~~~ .~I.l,~~ , .. . .$1700
1, This Printed Circuit Board uses onlyone resist. This preventssolderbridges .
jumper, others usa nina. 4. Newest Addition: thePICboard Isplated
2. Tha component layout is screen printed through the holes. This allows for easier
on the component sideof the PIC board. andmorepositivesolderedcontact between
3. The solder side of the PIC board is the parts and the PIC board.
covered with high temperature solder $8000
PartNo. 822 Complete Electronic PartsKit .
All resistors (30), Potentiometers (1-5K,3-1 0K), PanelMountPotentiometer (10K), Elec­
trolytic Capacitors (6), Ceramicand MylarDisc Capacitors (35), Variable Capacitors (4),
All Integrated Circuits (7), Voltage RegUlator, Heat Sink, Diodes (4), ICSockets (4-8 pin,
3-14 pin), Power Transfomner (24V. 1A), Coil Kit with No. 26 wire (4), Speaker (4" ,
30z .), Standoffs , Coaxial Cable, All MiscellaneousHarware, Etc. All parts are individually
packaged and labeled.

All components includingtheWire,Hardware , Coaxial Cableand HeatSinksare includ­
ed in theparts kit. This meansyour assembly time from start to finish is just 4 hours.

--- G1lCO ACCESSORIES & AMPLIFIER KITS ---
#A02 New 2 stage, low noise, 28db gain, RF AmplifierKit Kit 518°0

#A03 New 1 stage, low noise, 14dbgain, RFAmplifier Kil... Kit 51050

- - - - - - -- - - - - - GllCO ORDER FORM-------------
#B20 GILCO Hy-Galn Modified Tuner . . . . . . . . . . . . . . . . . . .. 515°° _
#B21 GILCO Predrilled , ScreenPrinted, Circuit Board 517°° _
#B22 GILCO Parts Kit(Less PICBoard) . . . . . . . . . . . . . . . . . . 580°0

#B20, B21, B22 Completll PICBoard and Parts Kit(all three) . . 5110°0 _

#A02 Two stage, 28dbgain, Amplifier Kit . . . . . . . . . . . . . . .. 5185° _
#A03 One stage, 14db gain, Amplifier Kit. . . . . . . . . . . . . . . . . 5105° _
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r~rnstllJ the first name in Counters !

Power:

The CT-90 is the most versati le, feature packed counter available for less
than $3oo .oo! Advanced design features include; three selectab le gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed Also, a IOmHz TCX O time
base is used which enab les easy zero beat calibration checks against WWV.
Optionally; an intema lnicad battery pack,ex temal time base input and Micro­
power high stability crystal oven time base are availab le. Th e CT-9O,

performance you can count on!

9 DIGITS 600 MHz $129 95
SPECI F ICATI O N S: WIRED
Range: 20 Hz to 600 MHz
Sensitivity: Less than 10 MY to ISO MHz

Less than 50 MY to 500 MH z
Resolution: 0. 1 Hz (10 MHz range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

Display: 9 digits 0.4" LED
Time base: Standard-IO.OOO mHz, 1.0 ppm 20-40°C.

Optional Micro-power oveIHl.1 ppm 20-40 °C
8-15 YAC @ 250 ma

llli:ll
CT·9(lwtreei,lyrar'... rnnty $129.9S
CT·90 Kll.90 day ~rUwlf'

TanIr 109.95
AC· 1 AC adlpt U ). 9S
BP· 1 Nlcld pack + AC
Ad'pl~r'Ch . rl(r 12.95
OV· I, ).,fM:ro.powcr Onn
DIMbate 49.9S
E~tcm.l\lm. balti Input 14.9$

7 DIGITS 525 MHz
S PECIFICATIONS;

84 .95
3.95

12.95

$99.95

PRICES;
CT-70 wired, I year warranty
CT-70 Kit, 90 day parts war­
ranty
AC-l AC adapter
BP-I N icad pack + AC
adapter/charger

The CT-70 breaks the price barrier on lab quali ty frequency counters,
D eluxe feat ures such as;thr ee frequency ranges - eac h with pre-amplification.
dual selectable gate times, and gate ac tivity indication make meas ure ments a
snap . The wide frequ enc y range ena bles you to accurately meas ure signals

from audio thru UHF with 1.0 ppm accuracy - that' s .000 I%! The CT-70 is
the answer to all your measurement needs, in the field, lab or harn shack.

20 Hz to 525 MH z
Less than 50 MY to ISO MHz
Less than ISO MY to 500 MHz
1.0 Hz (5 MHz range)
10.0 Hz (50 MHz range)
100 .0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TCXO 20-40°C
12 YAC @ 250 ma

D isplay:
Time base:
Power.'

Reso lution:

Range:
Sen sitivity:

7 DIGITS 500 MHz $79 95
I WIRED

Disp lay:
Time base:
Powe r.

PR ICES:
MIN!-Ioo wired, I year
warranty $79 .95
AC; Z Ac adapte r for MIN I-
100 3.95
BP-Z N icad pack and AC
adapter/charger 12.95

Here's a handy, general purpose counter that provides most counter
functions at an unbelieva ble price. Th e MI!"I-Ioo doesn't have the full

frequency range or input impedance qual ities found in higher price units, but
for bas ic RF signal measurements, it can't bebeat! Accurate measurements
can be made from I MHz all the way up to 500 MHz with excellent sens itivity
throughout the range, and the two gate times let you select the resolution
desired Add the nicad pack option and the MINI - I00 makes an ideal addition
to your tool box for "i n-the-fie ld" frequency checks and repairs,

S PEC IF IC ATIONS:
Range: I MHz to 500 MHz
Sensitivity: Less than 25 MY
Reso lution: 100 Hz (slow gate)

1.0 KHz (fas t gate)
7 digits, 0.4" LED
2.0 ppm 20-40° C
5 VDC @ 200 ma

DIGITAL MULTIMETER $99 ~IRED

29.95

119.95
14.95

$159.95

10 Megohms, DC! AC volts
0.1% basic DC volts
4'C cells

PRICES;
CT-50 wired, I year warranty
CT-50 Kit, 90 day parts
warranty
RA-l , receiver adapter kit
RA-I wiredandpre-program­
med (send copy of receiver
schema tic)

SPEC IFICATI O NS;
DC!AC volts: ioocv to I KY, 5 ranges
DC!AC
current 0.1 uA to 2.0 Amps, 5 ranges
Resistance: 0. 1 ohms to 20 Megohms, 6 ranges
Input
impedance:
Acc uracy:
Power.

Th e DM~700 offers professiona l qu ality performance at 3. hobbyist price.

Features include; 26 different ranges and 5 fu nct ions, all arranged in a
convenient, easy to use format. Meas urements arc displayed on a large 3 1,1
dicit, Y.! inch LED read ou t wit h automatic decimal placement, automatic
po larity , overrange ind ication andoveeloed protection up to 1250 volts on all

ranges, making it virtually goof-proof T he DM~700 loo ks great , a ha ndso me,
jet black, rugged ABS case with convenien t retr actable tilt bail makes it an

ideal addition to any sho p.19.95
2.95

$99.95

79.95
3.95

Display:
Time base:
Power.

SPECIFICATIONS;
Range: 20 Hz to 600 MHz The CT-50 is a versati le lab bench counter that will meas ure up t0600 MHz
Sensitivity: Less than 25 mv to I SO MH z with 8 digit precision. And, one of its best features is the Receive Frequency

Less than ISO mv to 600 MHz Adapter which turns the CT-50 into a digita l readout for any receiver The

:~oH~~~~:~~~~~ge) adap ter is easily.prograrn~ed fo.r any receiver ~d a simple ~onnection ;?the
8 digits 0.4" LED receiver' s YFO lS all th at is required for use. Addi ng the receiver adapter in no
2.0 ppm 20-40° C way limits the opera tion of the CT-50 , the adapter can be conveniently
110 YAC or 12 VDC switched on or of! The CT-50, a counte r that can work double-duty!

8 DIGITS 600 MHz

PR ICE S:
DM-7oowired, I yearwarrsnty
DM-7oo Kit, 90 day parts
warranty
AC-l, AC adaptor
BP-3, Nicad pack +AC
adapter/ charger
MP-l , Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

I r"ll£' (~ I ! '~ l rJI .•,r("I.· .• • ' ." ' 1 ~ · --=- A~ II I{ \ !\ Sa, ,, la" 'an gu a. a n'; . d ..am ,no 10' 10 d o ,. ,I no ' p l.a.od
~. I i. JI [. ~ t. [ i l . • l_ lJl III . - . a::.:::t.:I ~~ tofu rn In Otl9 ,nol fot m fo r t . fund Add .s~ for lh ,p p l" g •

. Pl lO Nl i OR D~RS I"s uto nceto o mo xlmum of SI O Overl.oseJdd l Soo COO odd
2575 BAIRD RD,. PENFI ELD , NY 14526 CA I.L 7 i 6-586-3950 \2 O .d o.. und• • S I O a ddS I so NV •• " don ho o dd 7." '0'

For high resolution audio measu rements, multiplies
UP in frequenc y.

• Gre at for PL tones
• Multiplies by 10 or 100
• 0 .01 Hz resolution!

$29 95 Kit $39 95 Wired

Te lescopic whip antenna- BNC plug $ 7.95
High impedance probe, light loading ... .. . .. . . .. . . . .. 15.95
Low pass probe, for audio measurements. ..... .. .. .. . . . . . .. . .. 15.95
Direct probe, general purpose usage . . .. . . . . . . . .. . 12.95
Ti lt bail, for CT 70,90, MINI- loo .. ... .... .... .. 3.95
Color burst ca librat ion unit, calibrates counter

against color TV signal .. . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . 14.95

For measuring extremely weak signals from 10 to 1.000
MHz. Small size, powered by plug tran sformer-inc luded .

• F lat 25 db gain
• BNC Connectors
• Great for sniffing RF with pick-up loop

$34 95 Kit $44 95 W ired

o
§
IJl
m
:D
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The 0tQ.hy wokItN d'\CllUf!f cod S. rvlC. chargn au' "mpl. to appl y Mou ,tm, ,o&cI by 0 '9' K. , may t>. combtnH for 0 'f'QIum.d'U;OlJI'II 11m, Thot ort noTd,U;OImlgtllP or.ld."tlf ed by I~ SERVIC E CHARGES VOLUME DISCOUNT
w flu. NOfolhlwtnglhe pori numb.r Aft., ¥IIl' lhllljlyour ord., . 10101all of t~ dl U; OUfllobl. rt~ond apply the opproPflot.d ''-COImI To thi, 'ublOtol odd the non d,\Counloble 'I~ ThHl odd $ 0 .00. $ 9 .9 9 ••• . . Add $2 .0 0 $ 0 .00. $ 99.99 .• . • • . . . N ET
tn. hbhdll, chotlil' W. POY a ll ,hpp'ng o"CIll'lWtcnce 10 odd""" In the U SA . (aroda ond .ok.oeo ",h, " pa,ment occompo...., ord., $ 10 .0 0 .$ 2 5. 0 0 •• . . . Ad d $0 .75' 100.00. $2 49.99 •••. Lo n 10 ••

WHOIOROlli NG IT '"ONI. CAll i 1 100 3.. 5144 1M H,.• ~U 211 ..1 " 74) I, lIIoil ' t " 1I,'lIr o,II,r to. OtGllfY. Hit lt,,., 32 S' lItll. 'B"f R.. " foil • • MN SU01 $ 2 5 .0 0 .$49. 9 9 • •.•• Ad d $0.50 , 250.00.$499.99 Lo n " ••
You may pOyby chee l . morwy ordH. Mo,t l"l'Chorg• • VfU, at (0 0 DIGI-KEY GUARANTEE: Any port, 01 product, purcho' ed hom [)ig, K., lhol pro.... to Iwd.l,, " .... w,Ube $ 50 .00·$99. 9 9 . • • . . Add $0 .2 5 $ 50 0 .0 0 .$ 9 9 9 .9 9 l o n 20 · .
rtPb;ed 01 ,.fundld " ,.Iurnl'd wlth n 90 do" from 'K.,pt With a cop, of ,OUt' m'f'OltC' $ 10 0 .0 0 & Up • ••••• • No Cho rg o '1000.00 & Up ••••••• LCl'Sl 2 S · .
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Receive movies. spec ial prese ntatio ns and ed uca ­
ti o nal broad casts- AL L FREE- wi th the SKY FOX
deep frin ge microwave receiver fo r ho meowners
o uts ide the service area of mic rowave TV stat io ns .
SKY FOX rece ives up to a di stan ce of 55 mi les .
From microwave tr ansmitters located on bui ld ings
or towers In almost all med ium and large size
Cities . SKY FO X does not rece ive Cab le TV or
satellite transmissions.
SKYFO X I S 79.95 (nOI prc tu reo . 25 mile line 0 1 site)
SKY FOX II 5109.95 las shown. 55 mile line 01 5 1te )

OR D ERS ONLY: Toll Free 1-800- 323/ 1327
For Into rm ali on Call: 1-3121564- 0104

Visa . Mastercharge accepted. CO D. cash or Money Order
only When ordermq hy mall, Money Orders or Cashrer s
Checks on ly Personal checks. w a l t 4 weeks lor check
clea rance

90 day Wtlflcf /lf V • Crnuunonet mon ey back gua rantee

S.E./. Inc. Available by
657 Academ y Drive Mal l Or der Only

No rthbr oo k. ttttno is 60062

CIRCLE 55 ON FREE INFORMATION CARD

OROER TODAY! VISA, MASTERCARa " coo accepted for
phone orders. Pleaseadd$3.00 for UPS ground. Satistac­
tion guaranteed . Call or write for your FREE CATALOG!

TECHNICAL ELECTRONICS
Dept. L P.O. Box 2361

Woburn , MA 01888 (617) 935-1717

TECHNICAL ELECTRONICS
YOUR SUPPLY SOURCE WITH
ASSORTMENTS LIKE THESE:

LED ASSORTMENT 25 LEOS ata priceeveryone
can afford! Red. Green. Yellow. Amber in all shapes
and sizes.
Stock No. 10·1501 $2.95pkg.
SWITCH ASSORTMENT 8 generalpurpose
toggleswitches. Includes single. double. and three pole
switches from top manufacturers suchasCutler-Hammer
andothers!
Stock No. 12·2230 $6.95pkg.
FOOT. ASSORTMENT Plastic, rubber. snap-fit.
felt bottom, stud mount, you name it- it's in this
assortment of approx. 100 feet.
Stock No. 49·2398 $2.95pkg.
SLIDE SWITCH ASSORTMENT Includes
SPOT and OPOT slides. 10pieces per package. .
Stock No. 12·1400 $1.50pkg.
ODDS-N-ENDS BARGAIN BOX 5 pound
Random assortment of good quality components and
parts. Includes itemssuchascapacitors, diodes, motors,
transformers, printed circuit boards, and much
much more!
Stock No. 49·3041 $10.00pkg.
TERMINAL STRIP ASSORTMENTHalfpound
of approx. 100 pieces. Random assortment of sizes and
lengths.
Stock No. 49·2400 $2.95pkg.

MICROWAVE
TV SYSTEM

Variable from 1.9 to 2.5 GHz

·~=""'~The latest advance
in microwave

technology with a
SNOW·FREE

PICTURE.

Introductory
SPECIAL

$124~.
""""'"

THIS UNIT COMES COMPLETE WITH:

• 20 " Fiberglass Parabolic Dish
• Pre-Assembled Probe with

Down Converter
• Power Supply and Coax Switch
• 50' of RG·59/U Coax with Connector
• Transformer for 75 to 300 Ohms
• All Mounting Hardware for Fast

and Easy Installation

- Send Cashiers Chec k or Money Order to:
~ (Porsonal Checks, allow 2-5 weeks to clear)

THE SOLUTION COMPUTER
An Affordable 64K Assembled Computer With These Features:

CIRCLE 55 ON FREE INFORMATION CARD

• Fu lly compa tible w ith Apple® II +

• Original des ign!

• Fully assembled and test ed !

• Detachable keyboard for easy use.

• Uses 641< x 1 Dyn am ic Ram .

• 9 on board peripheral connec to rs for expansion.

• Us es 6502 mpu.

$6 7500 each (Monitor not included)
Add S110 for 12" Amber Monitor.
Add 5% shipping and handling.
We believe th e Solut ion Comput er w ill be the answer for
peopl e w ho rea lize a great product when they see one .
Man y other peripheral card prod uc ts are avai lable for
the Solu tion Compu ter. Send for a free color brochure
today.
For Information Ca ll [312J 564-0104
To Order Ca ll [800J 323-1 327
No t»: Due 10 Ilw dl:nwnd of Ihi s r;olllp tll l1r. ddiv/:r y wi ll vriry [rom 2-olwI:I1Hs .

VISA an d MASTERCARD acceptable.
Minimum ord er $1;' .00. Add 10% shipping on orders tinder $3;' .00. O rde rs
over $35 .00 add ·;'%. Illin ois res ide n ts ad d ()% Illinois S ta le Tax. .

, ~ , , I , , • •• , : ­

.. ..... ' .• . 6 ' .. _
100 • • • • ~ .. " • , r • •
_ ... c •••• ' l' , -

SEI, Inc.
657 Academy Drive
Northbrook, I/I inois 60062

enozoa:
t5
w
...J
W

6
is
ri

194



connECTORS
IDP-16 IDC DIP-PLUG
IDE-34 IDC EDGE-CARD
ICC-14 DIP "HEADER"
'CC-16 DIP "HEADER"
44P-ST PC EDGE-CARD
DB25PC/P VERTICAL

PC-MOUNT
DB25PC/S VERTICAL

PC· MOUNT

TRAnSISTORS
2N3904 TO-92 100/7.95
2N3906 TO-92 100/7.95
PN2222 TO·92 100/7.95

CERAMIC
MonOLITHIC CAPS

AT THE PRICE
OF DISCI

.1UF-M ONO 100/12 .00

.047UF-MONO 100/11 .00

.01UF-MONO 100/10.00

PRIME LED'S
JUMBO RED 100/ 8.00
JUMBO YELLOW 100/12.00
JUMBO GREEN 100/12.00
5082-7760 10/ 7.95
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Z-80 74LSOO
2.5 Mhz B035 5.95 68000 59.95 74LSOO .24 74LS173 .69

2101 256 .4 (450no) 1.95 Z80 ·CPU 3.95 8039 6.95 6800 3.95 74LSOl .25 74LS174 .55

5101 256.4 (450n5) (cmos) 3.95 Z80·CTC 4.49 INS·8060 17.95 6802 7.95 74LS02 .25 74LS175 .55

2102·1 1024.1 (450no) .89 Z80·DART 10.95 INS·B073 24.95 6808 13.90 74LS03 .25 74LS181 2.15

2102L·4 1024.1 (450no) (LP) .99 Z80·DMA 14.95 8080 3.95 6809E 19.95 74LS04 .24 74LS189 8.95

2102L·2 1024.1 (250no) (LP) 1.49 Z80·PIO 4.49 B085 5.95 6809 11.95 74LS05 .25 74LS190 .89

2111 256.4 (450no) 2.49 Z80·SIO /0 16.95 8085A·2 11.95 6810 2.95 74LS08 .28 74LS191 .89

2112 256.4 (450no) 2.99 Z80·SIO/l 16.95 B086 29.95 6820 4.35 74LS09 .29 74LS192 .79

21 14 1024.4 (450no) 8/9.95 Z80·SIO/2 16.95 B087 CALL 6821 3.25 74LS10 .25 74LS193 .79

2114·25 1024.4 (250no) 8/10 .95 Z80·SIO/9 16.95 8088 39.95 6828 14.95 74LSll .35 74LS194 .69

2114L·4 1024.4 (450no) (LP) 8/12 .95 4.0 Mhz B089 89.95 6840 12.95 74LS12 .35 74LS195 .69

2114L·3 1024.4 (300no) (LP) 8/13 .45 8155 6.95 6843 34 .95 74LS13 .45 74LS196 .79
Z80A ·CPU 4.95

2114L·2 1024 • 4 (200no) (LP) 8/13 .95 8155·2 7.95 6844 25 .95 74LS14 .59 74LS197 .79
Z80A ·CTC 4.95

2147 4096 x 1 (55no) 4.95 8156 6.95 6845 14.95 74LS15 .35 74LS221 .89

TMS4044·4 4096.1 (450no) 3.49
Z80A·DART 11.95 8185 29.95 6847 11.95 74LS20 .25 74LS240 .95
Z80A·DMA 16.95

TMS4044·3 4096 x 1 (300no) 3.99 8185·2 39.95 6850 3.25 74LS21 .29 74LS241 .99
Z80A·PIO 4.95

TMS4044·2 4096 x 1 (200no) 4.49 8741 39.95 6852 5.75 74LS22 .25 74LS242 .99

MK4118 1024.8 (250no) 9.95
Z80A·SIO/0 16.95 8748 24.95 6860 9.95 74LS26 .29 74LS243 .99
Z80A ·SIO/l 16 .95

TMM2016·200 2048 • 8 (200no) 4.15 8755 24.95 6862 11.95 74LS27 .29 74LS244 1.29

TMM2016·150 2048.9 (150no) 4.95
Z80A ·SIO/2 16 .95 6875 6.95 74LS28 .35 74LS245 1.49
Z80A·S IO/9 16 .95

TMM2016·100 2049.8 (100no) 6.15 6.0 Mhz 8200
6880 2.25 74LS30 .25 74LS247 .75

HM6116·4 2048 • 8 (200no) (cmos) 4.75 6883 22.95 74LS32 .29 74LS248 .99

HM6116·3 2048.8 (150no) (cmos) 4.95 Z80B·CPU 11.95 8202 24.95 68047 24.95 74LS33 .55 74LS249 .99

HM6116·2 2048.8 (120no) (cmos) 8.95 Z80B·CTC 13.95 8203 39.95 68488 19.95 74LS37 .35 74LS251 .59
HM6116Lp·4 2048.8 (200no) (emoo)(LP) 5.95 Z80B·PIO 13.95 8205 3.50 6800 ' lMHZ 74LS38 .35 74LS253 .59
HM6116Lp·3 2048.8 (150no) (emoo)(LP) 6.95 Z80B·DART 19.95 8212 1.80 68BOO 10.95 74LS40 .25 74LS257 .59
HM6116Lp·2 2048.8 (120no) (emoo)(LP) 10 .95 ZILOG 8214 3.85 68B02 22.25 74LS42 .49 74LS258 .59

Z·6132 4096.8 (300no) (O otat) 34 .95 8216 1.75 68B09E 29 .95 74LS47 .75 74LS259 2.75
Z6132 34 .95 8224 2.25 68B09 29 .95 74LS48 .75 74LS260 .59

LP = Low Power asia I = Quasi -Stalic Z8671 39 .95 8226 1.80 68Bl0 6.95 74LS49 .75 74LS266 .55

8228 3.49 68B21 6.95 74LS51 .25 74LS273 1.49

DYNAMIC RAMS 8237 19.95 68B45 19.95 74LS54 .29 74LS275 3.35

8237·5 21.95 68B50 5.95 74LS55 .29 74LS279 .49

TMS4027 4096 x 1 (250no) 32 .768 khz 1.95 8238 4.49 68BOO ' 2 MHZ 74LS63 1.25 74LS280 1.98

UPD411 4096 x 1 (300no) 1.0 mhz 4.95 8243 4.45 74LS73 .39 74LS283 .69

MM5280 4096 x 1 (300no) 1.8432 4.95 8250 10.95 74LS74 .35 74LS290 .89

MK4108 8192.1 (200no) 2.0 3.95 8251 4.49 6500
74LS75 .39 74LS293 .89

MM5298 8192.1 (250no) 2.097152 3.95 8253 6.95 74LS76 .39 74LS295 .99

4116·300 16384.1 (300no) 2.4576 3.95 8253·5 7.95 1 MHZ 74LS78 .49 74LS298 .89

4116·250 16384.1 (250no) 3.2768 3.95 8255 • 4.49 6502 4.95 74LS83 .60 74LS299 1.75

4116·200 16384.1 (200no) 3.579535 3.95 8255·5 5.25 6504 6.95 74LS85 .69 74L5323 3.50

4116·150 16384 .1 (150no) 4.0 3.95 8257 7.95 6505 8.95 74LS86 .39 74LS324 1.75

4116·120 16384.1 (120no) 5.0 3.95 8257·5 8.95 6507 9.95 74LS90 .55 74LS352 1.29

2118 16384.1 (150no) (5v) 5.0688 3.95 8259 6.90 6520 4.35 74LS91 .89 74LS353 1.29

4164·200 65536 x 1 (200no) (5v) 5.185 3.95 8259·5 7.50 6522 7.95 74LS92 .55 74LS363 1.35

4164·150 65536 • 1 (150no) (5v) 5.7143 3.95 8271 39.95 6532 9.95 74LS93 .55 74LS364 1.95
6.0 3.95 8272 39.95 6545 22 .50 74LS95 .75 74LS365 .49

5V ' oingle 5 voll supply 6.144 3.95 8275 29.95 6551 11.85 74LS96 .89 74LS366 .49
6.5536 3.95 8279 8.95 2 MHZ 74LS107 .39 74LS367 .45

EPROMS
8.0 3.95 8279·5 10.00 6502A 6.95 74LS109 .39 74LS368 .45

10.0 3.95 8282 6.50 6522A 9.95 74LSl12 .39 74LS373 1.39

1702 256.8 (1uo) 10.738635 3.95 8283 6.50 6532A 11.95 74LSl13 .39 74LS374 1.39

2708 1024.8 (450no) 14.31818 3.95 8284 5.50 6545A 27 .95 74LSl14 .39 74LS377 1.39

2758 1024.8 (450no) (5Y) 15.0 3.95 8286 6.50 6551A 11.95 74LS122 .45 74LS378 1.18

2716 2048 x 8 (450no) (5Y) 16.0 3.95 8287 6.50 3 MHZ 74LS123 .79 74LS379 1.35

2716·1 2048 x 8 (350no) (5Y) 17.430 3.95 8288 25.00 65029 14.95 74LS124 2.90 74LS385 1.90

TMS2516 2048 x 8 (450no) (5Y) 18 .0 3.95 8289 49.95 74LS125 .49 74LS386 .45
TMS2716 2048 x 8 (450no) 18 .432 3.95 74LS126 .49 74LS390 1.19
TMS2532 4096 x 8 (450no) (5Y) 20.0 3.95 UARTS 74LS132 .59 74LS393 1.19
2732 4096.8 (450no) (5Y) 22.1184 3.95 DISC AY3·1014 6.95 74LS133 .59 74LS395 1.19
2732·250 4096 x 8 (250no) (5Y) 32.0 3.95 CONTROLLERS AY5·1013 3.95 74LS136 .39 74LS399 1.49

2732·200 4096 x 8 (200no) (5v) 1771 16.95 AY3·1015 6.95 74LS137 .99 74LS424 2.95

2764 8192.8 (450no) (5Y) CRT 1791 24.95 PT1472 9.95 74LS138 .55 74LS447 .37

2764·250 8192.8 (250no) (5Y) 1793 26.95 TR1602 3.95 74LS139 .55 74LS490 1.95

2764·200 8192.8 (200no) (5Y) CONTROLLERS 1795 49.95 2350 9.95 74LS145 1.20 74LS624 3.99

TMS2564 8192.8 (450no) (5Y) 6845 14.95 1797 49 .95 2651 8.95 74LS147 2.49 74LS640 2.20
MC68764 8192.8 (450no) (5Y)(24 pin) 68B45 19.95 2791 54.95 TMS6011 5.95 74LS148 1.35 74LS645 2.20

27128 16384.8 Call HD46505SP 15.95 2793 54 .95 IM6402 7.95 74LS151 .55 74LS668 1.69

sv , Single 5 Voll Supply
6847 11.95 2795 59.95 IM6403 8.95 74LS153 .55 74LS669 1.89
MC1372 6.95 2797 59.95 INS8250 10.95 74LS154 1.90 74LS670 1.49
68047 24 .95 6843 34.95 GENERATORS 74LS155 .69 74LS674 9.65

EPROM ERASERS 8275 29 .95 8272 39 .95 BIT-RATE
74LS156 .69 74LS682 3.20

7220 99 .95 UPD765 39.95 MC14411 11.95
74LS157 .65 74LS683 3.20

CRT5027 39 .95 MB8876 29 .95 BR1941 11.95
74LS158 .59 74LS684 3.20

Timer CRT5037 49 .95 MB8877 34 .95 4702 12.95
74LS160 .69 74LS685 3.20

TMS9918A 39 .95 1691 17.95 COM5016 16.95
74LS161 .65 74LS688 2.40

DP8350 49 .95 2143 18.95 COM8116 10.95
74LS162 .69 74LS689 3.20
74LS163 .55 74LS783 24.95

MM5307 10.95 74LS164 .69 81LS95 1.49
KEYBOARD CONNECTORS FUNCTION 74LS165 .95 81LS96 1.49

CHIPS RS232 MALE 2.50 MC4024 3.95 74LS166 1.95 81LS97 1.49
AY5-2376 11.95 RS232 FEMALE 3.25 LM566 1.49 74LS168 1.75 81LS98 1.49
AY5·3600 11.95 RS232 HOOD 1.25 XR2206 3.75 74LS169 1.75 25LS2521 2.80
AY5·3600 PRO 11.95 S·100 ST 3.95 8038 3.95 74LS170 1.49 25LS2569 4.25
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RCA
7400 .18 74132 .45 lM301 .34 lM340 (... 7800) lM566 1.48 lM1600 2.37 CA 3023 2.75 CA 30a2 1.65 4000 .28 4527 1.85
7401 .18 74136 .50 lM301H .78 lM34a .88 lM567 .68 lM1812 a.25 CA 3038 1.28 CA 30a3 1.55 4001 .25 4526 1.18
7402 .18 74141 .65 lM307 .45 lM350K 4,85 NE570 3.95 lM1830 3.50 CA 3046 1.25 CA 30a6 .60 4002 .25 4531 .85
7403 .18 74142 2,85 lM306 .68 lM350T 4.50 NE571 2,85 lM1671 5.48 CA 3058 2.80 CA 30a8 2,88 4006 .a8 4532 1.85
7404 .18 74143 2,85 lM30aH 1.15 lM35a .68 NE582 2.75 lMla72 5.48 CA 3060 2,80 CA 3086 3.48 4007 .28 4536 1.85
7405 .25 74145 .60 lM308H 1.85 lM358 1.78 lM708 .58 lM1877 3.25 CA 3065 1.75 CA 3130 1.30 400a .85 4538 1.85 '
7406 .28 74147 1.75 lM308K 1.25 lM376 3.75 lM710 .75 lMlaa8 1.85 CA 30aO 1.10 CA 3140 1.15 4008 .38 4541 2.64
7407 .28 74146 1.20 lM310 1.75 lM377 1.85 lM711 .78 lM1886 1.75 CA 30al 1.65 CA 3146 1.65 4010 .45 4543 1.18
7406 .24 74150 1.35 lM311 .64 lM376 2.50 lM723 .48 UlN2003 2.48 CA 3160 1.18 4011 .25 4553 5.78
7408 .18 74151 .55 lM311H .a8 lM378 4.50 lM723H .55 lM2a77 2.05 4012 .25 4555 .85
7410 .18 74152 .65 lM312H 1.75 lM3aO .68 lM733 .86 lM267a 2.25 TI 4013 .36 4556 .85
7411 .25 78153 .55 lM317K 3.95 lM3aON·a 1.10 lM741 .35 lM2800 .es 4014 '.78 4561 1.85
7412 .30 74154 1.25 lM317T 1.18 lM3al 1.60 lM741N·14 .35 lM2801 1.00 TL484 4.20 75365 1.85 4015 .38 4562 1.85
7413 .35 74155 .75 lM3 1a 1.48 lM3a2 1.60 lM741H .40 lM3800 .58 Tl486 1.65 75450 .58 4016 .38 4564 .75
7414 .48 74156 .65 lM31aH 1.58 lM3a3 1.85 lM747 .68 lM3805 1.25 Tl487 3.25 75451 .38 4017 .68 4565 .75
7416 .25 74157 .55 lM318H 1.80 lM3a4 1.85 lM74a .58 lM3808 .86 75107 1.48 75452 .38 4018 .78 4702 12,85
7417 .25 74158 1.65 lM318 1.25 lM3a6 .a8 lMl014 1.18 lM3811 2.25 75110 1.85 75453 .38 4018 .38 74COO .35
7420 .18 74160 .a5 lM320 (... 7800) lM3a7 1.40 lM1303 1.85 lM3814 3.95 75150 1.85 75454 .38 4020 .75 74C02 .35
7421 .35 74161 .68 lM322 1.65 lM3a8 1.35 lM1310 1.48 lM3815 3,85 75154 1.85 75481 .78 4021 .78 74C04 .35
7422 .35 74162 .a5 lM323K 4,85 lM380 1.85 MC1330 1.68 lM3818 3,85 75188 1.25 75482 .78 4022 .78 74C06 .35
7423 .28 74163 .68 lM324 .58 lM382 .68 MC1348 1.68 MC4024 3,85 751a8 1.25 75483 .88 4023 .28 74Cl0 .35
7425 .28 74164 .a5 lM328 .65 lM384H 4.50 MC1350 , .18 MC4044 4.50 75484 .a8 4024 .65 74C14 .58
7426 .28 741a5 .a5 lM331 3,85 lM388H 5.00 MC1358 1.68 RC4136 1.25 4025 .28 74C20 .35
7427 .28 741a6 1.00 lM334 1.18 NE531 2,85 MC1372 U5 RC4151 3,85 81 FET 4026 1.65 74C30 .35
742a .45 74167 2,85 lM335 1.40 NES55 .34 lM1414 1.58 lM4250 1.75 4027 .45 74C32 .38
7430 .18 74170 1.65 lM336 1.75 NE556 .65 lM1456 .58 lM4500 3.25 TL071 .78 TL064 2.18 402a .68 74C42 1.21
7432 .28 74172 5,85 lM337K 3,85 NE55a 1.50 lM14aa .68 RC455a .68 TL072 1.18 lF347 2.18 4028 .78 74C46 1.88
7433 .45 74173 .75 lM337T 1.85 NE561 24,85 lM14a8 .68 lM13060 1.28 TL074 2.18 lF351 .60 4030 .38 74C73 .65
7437 .28 74174 .88 lM33aK 6.95 NE564 2,85 lM1486 .es lM13600 1.48 TLOal .78 lF353 1.00 4034 1.95 74C74 .65
7436 .28 74175 .a9 lM338 .89 lM565 .88 lM155aH 3.10 lM13700 1.48 TLOa2 1.18 lF355 1.10 4035 .85 74C76 .80
7440 .18 74176 .ss Tl083 1.18 lF356 1.10 4040 .75 74C63 1.85
7442 .49 74177 .75 H ' TO·5 CAN T 'TO-220 K 'TO-3 lF357 1.40 4041 .75 74C65 1.85
7443 .65 74176 1.15 4042 .69 74C86 .39
7444 .69 74178 1.75 4043 .85 74C69 4.50
7445 .69 74180 .75 74500 IC SOCKETS VOLTAGE 4044 .79 74C90 1.18
7446 .69 74181 2.25 1·88 100 4046 .85 74C93 1.75
7447 .69 74182 .75 74500 .32 745163 US 8 pin 5T .13 .11 REGULATORS 4047 .95' 74C95 .99
7446 .69 74184 2.00 74502 .35 745166 3,85 14 pin 5T .15 .12 4049 .35 74Cl07 .68
7450 .19 74185 2.00 74503 .35 745168 3,85 16 pin 5T .17 .13 7805T .75 7905T .85 4050 .35 74C150 '5.75
7451 .23 74190 1.15 74504 .35 745174 .85 18 pin 5T .20 .18 78M05C .35 7908T .85 4051 .79 74C151 2.25
7453 .23 74191 1.15 74505 .35 745175 .95 20 pin 5T .29 .27 7808T .75 7912T .65 4053 .79 74C154 3.25
7454 .23 74192 :79 74508 .35 745181 3.95 22 pin 5T .30 .27 7812T .75 7915T .65 4060 .69 74C157 1.75
7460 .23 74183 .79 74508 .40 745182 2,85 24 pin 5T .30 .27 7815T .75 7924T .65 4066 .39 74C160 1.19
7470 .35 74194 .85 74510 .35 745188 1.85 26 pin 5T .40 .32 7624T .75 4066 .39 74C161 1.19
7472 .28 74185 .85 74811 ;35 748188 6.95 40 pin 8T .48 .38 7905K 1.48 4068 .28 74C162 1.18
7473 .34 74186 .78 74815 .35 748184 1.48 64 pin 8T 4.25 c.1I

7a05K 1.38 7812K 1.48 4070 .35 74C163 1.18
7474 .33 74187 .75 74820 .35 748185 1.48 8T ' 50l0ERTAIl 7812K 1.38 7915K 1.48 4071 .28 74C164 1.38
7475 .45 74188 1.35 74822 .35 748186 1.48 8 pin WW .58 .48

7815K 1.38 7824K 1.48 4072 .28 74C165 2.00
7476 .35 74188 1.35 74830 .35 748187 1.48 14 pin WW .68 .52 7824K 1.38 78105 .78 4073 .28 74C173 .79
7480 .58 74221 1.35 74832 .40 748201 U5 16 pin WW .68 .58 7al05 .68 78112 .78 4075 .28 74C174 1.18
74al 1.10 74246 1.35 74837 .88 748225 7.85 la pin WW .88 .80 78112 .68 78115 .78 4076 .78 74C175 1.18
7482 .85 74247 1.25 74836 .85 748240 2.20 20 pin WW 1.08 .86 7al15 .68 4076 .28 74C182 1.48
74a3 .50 74246 1.85 74840 .35 748241 2.20 22 pin WW 1.38 1.2a

lM323K 4,85 4081 .28 74C183 1.48
7485 .58 74248 1.85 74851 .35 748244 2.20 24 pin WW 1.48 1.35

7aH05K 8.85 UA7a840 US 40a2 .28 74C185 1.38
74aa .35 74251 .75 74864 .40 748251 .85 2a pin WW 1.88 1.48

78H12K U5 40a5 .85 74C200 5.75
7488 2.15 74258 2.25 74865 .40 748253 .85 40 pin WW 1.88 1.aO C, T ' TO·220 K ·TO·3 406a .85 74C221 1.75
7480 .35 74265 1.35 74874 .50 748257 .85 WW • WIREWRAP l ·TO·82 4083 .48 74C373 2.45
7481 .40 74273 1.85 74865 1.88 74825a .85 16 pin ZIF a.75 c.1I 4086 2.48 74C374 2.45
7482 .50 74276 1.25 74888 .50 748260 .78 24 pin ZIF U5 c.1I DIP INTERFACE 4088 1.85 74C801 .38
7483 .35 74278 .75 748112 .50 748274 lU5 2a pin ZIF 10.85 c.1I 14408 12,85 74C802 .ss

· 7484 .85 74283 2.00 748113 .50 748275 lU5 ZIF • TEXTOOl SWITCHES ana 1.58 14410 12,85 74C803 .85
7485 .55 742a4 3.76 748114 .55 7482aO 1.85 (Z.ra In'lrllan FarcI)

ana 1.68 14411 11.85 74C805 10.85
748a .70 74265 3.75 748124 2.75 748287 1.80 4 P081TION .as 6n5 .88 14412 12,85 74C806 .85
7487 2.75 74280 .85 748132 1.24 748288 1.80 ana .88 14418 7.15 74C807 1.00
74100 1.75 74283 .75 748133 .45 748288- 8.88 5 P081TION .80 an7 .88 14433 4.1a 74C80a 2.00
74107 .30 7428a .85 748134 .50 748301 U5 ana .a8 4502 .85 74C808 2.75
74108 .45 74351 2.25 748135 .68 748373 2.45

6 P081TION .80 OM8131 2,85 4503 .65 74C810 U5
74110 .45 74365 .65 748138 .85 748374 2.45 7 P081TION

OP8304 2.28 450a 1.85 74C811 U5.8574111 .55 74366 .65 748138 .65 748381 7.85 088835 1.88 4510 .as 74C812 U5
74116 1.55 74367 .es 748140 .65 748387 1.85 a P081TION .85 088836 .88 4511 .es 74C814 1.85
74120 1.20 7436a .65 748151 .85 748412 ~.8a MISC. 4512 .es 74C915 1.18
74121 .28 74376 2.20 748153 .85 748471 4,86 UlN2003 4514 1.25 74C818 2.75
74122 .45 74380 1.75 748157 .85 748472 4,85 LED DISPLAYS 3242 4515 1.78 74C820 17.85
74123 .48 74383 1.35 745158 .85 748474 4,85 HP 5082·7780 .8" CC 1.28

3341 4516 1.55 74C821 15,85
74125 .45 74425 3.15 745181 US 748482 15.26 MC3470 451a .a8 740822 4.48
74128 .45 74426 .85 745162 US 748570 2,85 MAN72 .3" CA .88 MC34ao 4518 .38 74C823 4.85
74128 .55 74480 2.55 748571 2,85 MAN74 .3" CC .88 llC80 4520 .78 74C825 5,85

FNO·357 (358) .375" CC 1.25 85H80 4522 1.25 74C826 7.85
FNO·500 (503) .5" CC 1.48 2513·001 UP 4526 1.25 74C828 7.85

CLOCK INTERSIL ~FNO.507 (510) .5" CA 1.48 2513·002 lOW 74C828 lU5

CIRCUITS
DATA ACQUISITIONMM5314 4,85 SOUND CHIPS

MM5368 3,85 AOC0600 15.55 OAC0606 76477 3,85
MM5375 4,85 AOC0604 3.48 OAC1020 76469 US
MM58167 US AOC0808 4.48 OAC1022 AY3·8910 12.95
MM58174 11.95 AOC0817 9,85 MC1408l6 AY3·8812 12.95
M5M5832 US OAC0800 4,85 MC1408l8 MC3340 1.49
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.25

.25
25/1.00
10/1.00

.45

.55

.35

189.00

239.00

DIODES
5.1 Yolt zener
12.0 Yolt zener
(11'1914) switc hing
400PIV rectifier
200PIV 1.51mp bridge
400PIV 1.51mp bridge
Dip-Bridge

11'1751
11'1759
11'14148
1.1'14004
KBP02
KBP04
VM48

POWER SUPPLY
MODEL 2 53995

MOUNTED ON PC BOARD
MANUFACTURED BYCONVER

+5 VOLT 4 AMP
±12 VOLT 1 AMP

NOTE: Pl•••• Includ••ufflcl.nt . mount tor
.hlpplng on .bo•• It.m•.

DISK DRIVES
TANDON

TM10D-1 5Y." (FOR IBM)SS/DD 229.00
TM10D-2 W' (FOR IBM) DS/DD 295.00

SHUGART
SA 400L 5Y." (40 TRACK) SS/DD 199.95
SA 400 5Y." (35 TRACK) SS/DD 189.95

SIEMENS
FD10D-8 8" SSIDD

(SHUGARTeoi EQUIVALENT)

FD20D-8 8" DSIDD
(SHUGART851 EQUIVALENT)

PERTEC
FD-200 5Y.'· SS/DD 179.95
FD-250 5Y." DSIDD 199.95,

MPI
MP-52 5Y." (FOR IBM) DSIDD 295.00

NOTE: PIe••• Include .uHIclenI .mount
tor Ihlpplng on above It.m..

RIBBON CABLE

CONTAC TS
SINGL E COLOR COLO R CODED

l ' 10' l ' 10'

10 .50 4.40 .83 7.30
16 .55 4.80 1.00 8.80
20 .65 5.70 1.25 11.00
25 .75 6.60 1.32 11.60
26 .75 6.60 1.32 11.80
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

MPS3708 .15
2N3772 1.85
2N3903 .25
2N3904 .10
2N3908 .10
2N4122 .25
2N4123 .25
2N4249 .25
2N4304 .75
2N4401 .25
2N4402 .25
2N4403 .25
2N4857 1.00
PN4918 .25
2N5088 .25
PN5129 .25
PN5139 .25
2N5209 .25
2N6028 .35
2N6043 1.75
2N8045 1.75
MPS·A05 .25
MPS·A08 .25
MPS·A55 .25
TIP29 .65
TIP31 .75
TIP32 .79

2N918 .50
MPS918 .25
2N2102 .70·
2N2218 .50
2N2218A .50
2N2219 .50
2N2219A .50
2N2222 .25
PN2222 .10
MPS2389 .25
2N2484 .25
2N2905 .50
2N2907 .25
PN2907 .125
2N3055 .79
3055T .89
2N3393 .30
2N3414 .25
2N3563 .40
2N3585 .40
PN3565 .25
MPS3638 .25
MPS3640 .25
PN3643 .25
PN3844 .25
MPS3704 .15

HEAT SINKS
TO-38tyle
TO -220 style

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP - $14.95

Over 800 pages of manufactu rers data
sheets on mos t co mmo nly used IC's.
Inclu des:
* TTL - 74/74 LS and 74F
* CMOS
* Voltage Regulators
* Memory - RAM, ROM , EPROM
* CPU's - 6800, 6500, Z80, 8080,

8085, 8086/8
* MPU suppo rt & interf ace ­

6800, 6500, Z80, 8200, etc .

TRANSISTORS

4N26
4N27
4N28
4N33
4N35
4N37
MCT-2
MCT-6
MCA-7
MCA-255
IL-l
ILA-30
ILQ-74
Hll C5
ru-rn
TIL·11 3

MUFFIN
FANS

NEW UN-USED
4.&8" Squ.r. 14.95
3.125" Squ.r. 14.95

CONNECTORS
RS232 MALE 2.50
RS232 FEMALE 3.25
RS232 FEMALE

RIGHT ANGLE 5.25
RS232 HOOD 1.25
S-100 ST 3.95
S-100 WW 4.95
72 pin ST 8.95
72 pin WW 7.95
50 pin ST 4.95
44 pin ST 2.95
44 pin WW 4.95
72 pin SE 3.95

OPTO­
ISOLATORS

DESCRIPTION SOLDER HEADER RIGHT ANGLE 'NWHEADER RIGHT ANGLE RIBBO N RIBBON RIBBON
SOLDER HEADER WWHEADER HEADER SOCKET HEADER EDGE CARD

ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR IDSxx IOMxx IDExx

CON TACTS 10 .82 .65 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

SOLDER CUP RIGHT ANGLE IDC HOODS
DESCRIPTION PC SOLDER RIBBO N CAB LE

MALE FEMALE MALE FEMALE MALE FEMALE BLAC K GREY
ORDER BY DBxxP DBxxS DBxxPR DBxxSR IDBxxP IDBxxS HOOD·B HOOD

CONTACTS 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

RESISTORS
'I, WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VA LUE .025

100 PCS . SAME VALUE .02
1000 pes. SAME VALUE .015

For orde r instructions see "IDC Connectors" below.

CALL FOR MOUNTING HARDWARE

IDC CONNECTORS

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx " of the "order by" part number listed . Example: A 10 pin right angle solder style
header would be IDH10SR.

CABINETS FOR 5Wr

DISK DRIVES
CABINET #1 $29.95

* DIMENSIONS 8~ x 5' '1\'x 3' '1\ ' "
* COLOR MATCHES APPLE
* FITS STANDARD 5W' DRIVES, INCL.

SHUGART
* INCLUDES MOUNTING

HARDWARE AND FEET

CABINET #2 579.00
* COMPLETE WITH POWER SUPPLY,

SWITCH, LINE CORD, FUSE &
STANDAR D POWER CONNECTOR

* DIMENSIONS: 11'h X 5¥. X 3'0/1'"
* +5V @ 1 AMP, +12V @ 1.5 AMP
* FITS STANDARD 5'1." DRIVES
* PLEASE SPECIFY GRAY OR TAN
NOTE: Pl.... Includ ••ulllc/.nt .mount lor
.hlpplng on .bo•• It.m•.

BYPASS CAPS
.01 UF DISC 100/6.00
.1 UF DISC 100/8 .00
.1 UF MONOLITHIC 100/15.00



Ask about our full
line of Nashua diskettes

FD-35 DISK DRIVE
* Direct Replacement for

Apple Disk II
* Compatible with Apple

Controller or other Apple
compatib le control lers

* Specia lly designed electronics
with low power consumpllon

* DOS 3.3 and 3.2 compatib le
* Owner 's Manual and Warranty

Card Included

now
WITH onE YEAR $22995

WARRAnTY
CONTROLLER CARD 589.95

VIEWMAX·80
A Full Function

80 Column Card for Apple II"
* Soft Video Switch * Shift Key Support

2 YEAR WARRANTY

NOW ONLY $18995

5114" DISKETTES
VERBATIM DATALIFE

SS/DD SOFT SECTOR . .••••• 29.95
SS/DD 10 SECTOR HEAD ..•• 29.95

nASHUA
SS/DD SOFT SECTOR $1995

WITH HUB RING • • • •

BEST BUY

I
THOUSAnDS SOLD

JDR 16K RAMCARD
* Expand your 48K Apple to 84K
* Fully compatible with Apple

Language System - Use In
place of Apple Language card

* Provides extra memory for
Vlslcalc'·

* Run PASCAL, FORTRAN,
Integer Basic with appropriate
software

* Highest quality card features :
gold edge connector, sockets
for alllC's

WITH 2 YEAR WARRANTY
ASSEMBLED & TESTED $4495WITH WARRANTY ...•....

KIT - INCLUDES ALL $4095PARTS & INSTRUCTIONS

BARE PC CARD $1495WITH INSTRUCTIONS • .. .

APPLE COMPATIBLE
~B~pEL~ $99.95
* Compact Switching Design
* All Outputs regulated
* Short Ci rcuit and Overload

Protection
* Comp lete with App le-type '

plug-in power cord
* Apple Compatible - Yet higher

output allows more disk drives
and cards without overheating

* +5V @ 5A, +12V @ 3A,
, -5V @ .5A, -12V @ .5A
* Shie lded enclosure: 10'\',,' x 3'h"

x 2V,6"

nEW IMPROVED
JDR COOLING FAN

* Easy modification - no
modlflcal/on of Apple required

* Eliminates overheating
problems

* SWitch on front controls fan,
Apple, and extra outlet

* Rotron whisper fan Is the
quietest, most reliable on the
market

now WITH SURBE
SUPPRESSion

$88.85
WITHOUT SURGE

SUPPRESSION '59.95

MONITORS
MONOCHROME

NEe JB1201M· 20 MHZ GREEN $169
ZENITH ZUM·121-15 MHZ GREEN $99
TAXAN18MHzAMBER $139

COLOR
AMDEK COLOR I· COMPOSI~E $335

NO C.O.D. ORDERS PLEASE

ACCESSORIES FOR APPLE lilliE .··::-brR"SOFT
ALL WITH 1 YEAR WARRANTY BY .:~.~;:;""I;,

PRINTERLINK
CENTRONICS

PARALLEL INTERFACE
* Simple to use - No

configuring required
* Use w ith any centronics

printer - EPSON,
OKIDATA: etc .

* Includes Cable & Manual

MESSENGER
SERIAL

INTERFACE
* Connects to any RS-232

serial device
* 8 switch selectab le

drivers for printers,
terminals and modems

* Includes Cable & Manual

TIMELINK
REAL TIME

CLOCK
* App lications in fi le man ­

agement, word process ing,
communications, etc.

* Exclusive Alarm Clock
feature

* Battery recharges
automatically

NEW BUFFERLINK
ADD-ON

PRINTER BUFFER
* Saves T ime - No more

waiting for pr inted output
* Connects easi ly to any

para llel interface
* Expandable from 16K

to 64K
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KEEPUSINMINDfOR ALLYOURCABLETV EQUIPMENT REPAIRS
SYSTEMS CO MPLETELY REBUILT· 145.85

l ENDORCALL FORINFORMATION
The uniuthorlzed use 01CableTVequipment miYbeIllegal. check with
your 10Cii Cable Co beforeordering .

L.1. PUBLIC WHOLESALERS (516) 581·7232
270 ISLIPAVEN UE IRt 1111 1SLIP. N.Y. 11151 (516) 277·4232
1500 f t So of Sunrise Hwy I

HOURS: M·F 9 to 9 • SAT. 10:30 to 7:30

• Tlble Top
• Remota Control
• 60 Chlnntl Wlreltll

CABLE TV
EQUIPMENT
JERROLD· OAK· HAMMLIN

e

8 X8 TRIAXALI
AUOIOVOX 2i.00
CLARION 78.00
JENSENII 8U8
Imponed 2U8

...----'TO THE PUBLIC SPECIALS----..,
CAR ITEREOI AKAI HOME I TEREO

AM FM INOuh Cm . AM FM RIC.
AU OIOVOX 600 I 85.00 30Witt I 183.00
CLARION31 00 11.00 45Wi tt 241.00
Imponed ELITE 41.00 60Witt 314.00

EOUALIZERI BOOLBY Cm Deck In.OO
10BAN O150Wi tt 51.00 COOLBY Cm , Deck 180.00
7BAN O150Watt 41.00 TURN TAILEI
CLARION 500EQB 71 .00 BELTORIVE 73.00

OIRECTORIVE 1'.00
HOME ITEREO "'£AKERS

PIONEER 100 Watth ay 151.00
with 12" WOOFER PR ,
JVC100 Watt4way 181.00
with 12" WOOF ER PR ,
EGOB5Watt 3way 211.00

PR o
Ordlra lint UPS COO OR PREPAID. CREDIT CARD.
SEND FOR COMPLETE CATALOG.

WANTED: DEALERS· WHOLESALERS. PEDDLERS
Become a CABLE TV giant In your town and get Inon the Dig profits,
send orcall lor DEALER catalog Inlormatlonwithspecial OealerPricing
Limited TerritOries car stereos AUDIOVOX . CLARION, JENSEN and
maJor Impons

USE

YOUR

READER

SERVICE

CARD

DON'T
FORGET

CIRCLE 3 ON FREE INFORMATIONCARD CIRCLE 44 ON FREE INFORMATION CARD

Co~ponents is Our First NameOcall Vswith Your Requirements

• 9x7 Dot Matrix, 80 CPS,
Bi-Dlreetional Printing

• 2K Buffered Memory I
.80, 96, 132 COlumns , ~

Graphics and Block Printing

• Selectable Char Pitch, Line
Spacing and Feed PARALLEL .

COEX Interface Card to Apple .. $49.95 $27500Commodore Interface Card to
VIC, 64, PET $79.95 .

51/4"Floppy

DISKETTES
All CerllfiecH 00% Guaranteed

BOX of 100 . . . $14900
,

Above with
Hub Rings $169.00

APPLE lie
64K RAM CARD

80 column x 24 lines
64K RAM

Compat ible with
Apple lie Software

$149°0

CIRCLE 88 ON FREE INFORMATION CARD

1
l • i-VJS,4'

PARAllEL INTERFACE
EPSON TO APPLE .

New From $4995CABLE
COEX INCLUDED

VISION-80© $22900
BOx24 Video Display Card
Vista Oompu ter Companys newVision'80 board is a sophist icated
yet easy to use video display card for the Apple" computer.

NEW ROM for COEX 80 & DP8480
Allows Full Graphics Compatibility $2995
with All Commodore Computers . . . . .

"Have You Kissed Your Computer Lately"

Components Express I Inc.
1380 E. Edinger. Santa Ana, Calif. 92705 • 714/558-3972

TWX 910-595-1565. ADVACON SNA e lntematlonal Orders Welcome
Terms of Sale: Cash, Checks, Credit Cards, M.a., C.O.D. FOB Santa Ana. Calif. residents add 6% sales tax.

for APPLE

16K RAM CARD
Language Transparent

COEX FACTORY $6995
WARRANTY

EXTENDER CARDS
for APPLE $16.95
for I.B.M oo $19.95
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74111 s .88
74112 .lllI
74183 .87
7411<1 .87
74186 .87
74111 1.20
74187 1.; &
74170 Leg
74172 4.1&
74173 .79
74174 .0;
7417& .86
74176 .7&
74177 .7&
7417; 1.34
74180 .7&
74181 1.7&
74182 .7&
7411<1 2.2&
7418& 2.2&
74111 ; .;&
74111 ase
14lg() 1.1&
74191 1.1&
74192 .8&
74193 ,86
74194 .8&
741;& .&1
741;0 .8&
741;7 .86
741;8 1.S;
74199 1.S;
74221 1.1;
742&1 .; &
74273 1.08
74271 1.a;
7427; .7&
74283 1.010
1421<1 3.g()
7428& 3.g()
74280 1.2&
74280 .; &
74366 .ee
74366 .sa
74367 .&1
74388 .sa
74390 1.40
74383 1.g()
7ol4OO 1.g()

4089 S2.95
olO93 .99
4094 2.95
4006 2.29
<1099 2.25
14408 12.9&
14409 12.9B
14410 12.95
14412 12.95
14415 8.95
14419 4.95
4501 .39
4502 1.68
4503 .89
4S05 8 9&
4506 .7&
4507 .95
4506 3.7&
4510 1.19
4511 1.19
4512 1,39
4515 2.75
4516 1.45
4518 1.39
4520 1.2&
4555 4.95
4B06 .99
4566 2.25
OOC95 1.50
OOC97 1.2&

4037 $1.9B
4040 1.29
404 1 1.25
4042 .9B
4043 .8B
4044 .8 5
4046 1.7&
4047 1.25
4046 .99
4049 .45
4050 .89
4051 1.10
4052 1.10
4053 1.10
4055 3.95
4<l56 2.95
40&9 9.25
4080 1,39
4086 .7B
4009 .3&
4070 .49
407 1 ,35
4072 .35
4073 .35
407& .35
4078 1.29
40n .35
4078 .38
408 1 .35
4082 .35
4085 1.95

ED
747& S .38
7476 .34
7479 4.150
7480 .4;
7482 .; &
7483 .&&
7488 .8&
7486 .3&
74611 1.7&
7400 .39
7491 .&7
7492 .4&
7483 .4&
70184 .1;
748& .1&
7401 .0;
7497 2.g()
74100 2.g()
74107 .32
74109 .37
74118 1.;&
74121 ,2;
74122 .3;
74123 .&;
7412& .3;
74121 .01<1
74121 .S;
74132 .S;
74131 .7&
7413; .; &
74141 .7;
74142 2.9&
74143 2.9&
74101<1 2.9&
7414& .12
74147 1.9&
74146 1,20
741150 1.09
741&1 .17
741&2 .17
74183 .87
741&4 1,1;
741&& .78
741&0 ,78
741&7 .lllI
741&1 1.8&
741&; 2.4;
74180 .88

TERM S: MO. Cnh'-r'a Check. Bank Wife. P8f"Sonal
checkla"ow 2 weeks lor proce• • lng,Includ. Drivers
L~n.e and credit card • • Vil a. AMEX, CB add 3"tI
leNa charge ,Add~ ahlpplng& t\andllng or $2.50,
whichever I. gr.ater. Add 1O'llIIOf foreign ordera Of'
US P"rcel ~tl ncfucleT~nYmbe(. NOCOOL

Pnc•••ubject to chlnge WIthOutrenee . Some Item.
aubjecttoprior..la.Wereaervethertghltosubltltute
manufacturer. Retan price. may vary.

$9.95
3.95
3.95
&.99
1.99
1.99
4.95

2116.95

748244 $2.99
7482&1 1,38
7482&3 1.38
7482&7 1.29
7482&1 1.29
748260 .7&
748260 2.79
748287 2.99
748288 2.&&
748373 3.10
748374 3.10
748387 2.7&
748471 7.95
74847 2 7.95
748473 7.95
748474 9.95
74847& 9.95
748&70 &.7&
748&71 &.7&
748&72 8.95
748&73 8.95
74S940 2.00
74$94 1 2.00

5027 CRT
2901
8039
MM5320
9131 RAM
EMM4402
10415
8700 AID

7 Position $1.39
BPosition 1.49
9 Position 1.65

10 Position 1.69

$2.95
.7&

1.40
6.95
2.98
2.98

8/29 .95
8114.50

$8.9&
1,018
1.4;
2,;&

.911

.3&
1,;8
1,8;
3.2&

.2;

.1l8
1.018
1.2&
.a;

1,7&
1.70
1.018
1.2&
1.3&
1.3;
1,2&
4.;&
.;&

&.;&
I .g&

.9&
1.7&
1.21
1.2&
1,;&
1,20
MO
.1l8

1.4;
1,;&
3.7&
2.7&
1,2&
1.7;
1.g&
1,2&
1.010
1.;&
3.7&

.3;

.1l8
19.; &

1.2&
1,7&
1.150
2.7&
1.G;
.2;
.7&
.39

1,;&
.86
.1l8

1,1&
.33
.19
.7&
.39

2.9B
1,g()
1,9&
10gB
1.7&-748124 3.99
748133 .&4
748134 .ee
748138 1.1&
74813& 1,99
74813& 1,2;
748 139 1.29
748140 .73
7481 &1 1.29
748 1&3 1.29
7481&7 1,29
748 1!l8 1,29
748160 2.79
748174 1,49
74817& 1.49
748 1Be 2.99
748194 1,99
74819B 1,89
748 190 1.89
748240 2.7B
748241 2.7&
748242 2.99
748243 2.99

DIP
SWITCHES

2 Position $.99
4 Poslt lon 1.19
s Pos"1on 1,29
8 Pod lon 1,35

78HO&K
78MOS
78M.a.
LM10BAH
LM300H
LM301CN
LM300IH
LM306H
L.M3OSH
LM307CN
LM308CN
LM30llK
LM310CN
LM3110/CN
LM312H
LM317T
LM318CN
LM31;NiH
LM32OK·XX·
LM32OT·XX·
LMJ2OHoXX'
LM32JK
LM324N
LM337K
LM338K
LM33GN
l.M304OK·XX·
LM304OT·XX·
LM301OHoXX'
LM301<1H
L.M348N
LM3I5OK
LM358CN
LM3I5ON
LM372N
LM370N
LM3nN
LM380CNiN
L.M381N
LM383T
LM38SN
L.M387N
LM3g()N
NE631VIT
NES&SV
NES&SN
NEe01T
NES&SNIH
NEIOOHN
NEe07V/H
NEa; 2N
LM702H
LM7o;NiH
LM710N1H
LM711NiH
LM71&N
LM723Ni H
LM733NIH
LM739N
LM741CNIH
LM741CN·14
LM747NiH
LM7048N1H
LM700cN
LM1310N
MC1330
MC1350
MC13!l8

BOBOACPU
2102 RAM
4060 RAM
2732
UPD410
UP0411
2706 EPROM
2114

74800$ .39
74502 .43
74803 .45
74504 .&2
74805 .82
74808 .49
74809 .49
748 10 .42
748 11 .42
7481& .42
74820 .42
74822 .42
74830 .42
74832 .49
74838 1.19
74840 .49
748&1 .42
74894 46
7486& .46
74874 .99
74886 .72
748 112 .72
748 113 ,72
748114 .72

7.000' .1;
70101 .22
7402 .22
7403 .22
7404 .22
740& .23
740& .3&
7407 .3&
7408 .28
7408 .23
7410 .22
7411 .2;
7412 .2;
7413 .3;
7414 .&;
7418 .29
7417 .2;
7420 .22
7421 .3&
7422 .29
7423 .2;
742& .2;
7426 .2;
7427 .2&
742; .4&
7430 .23
7432 .28
7437 .2&
7438 .2;
7438 .29
70l<IO .1;
701<11 .79
701<12 .&7
70443 .; &
7040I<I .; &
701<1& .7;
701<1& .7;
701<17 .8&
7448 .7;
70100 .1;
704&1 .1;
70483 .1;
704So1 .1;
74&11 .2&
70400 .23
7470 .29
7472 .29
7473 .34
7474 .34

lIB
74L800S.2e 74L8113S.43 74L8204&12.2O
74l.80 1 .28 74L8 114 .43 74L8247 1.10
7<1L802 .28 74LSl22 .se 74L8246 1.10
74l.803 .28 74L8 12J 1.1; 74L8249 1.1;
74L8Oo1 .38 74L8124 1,38 74L82&1 1.010
74l.801l .28 74L812& .99 74L82&3 1,40
74L808 .28 74L8 128 .&2 74L82&7 .86
74L801l .38 74L8132 .79 74LS2&8 .9&
74L810 .28 74L813S .018 74L82S; 2.gs
74L811 .39 74L8 138 .8& 74L8280 .86
74L812 .33 74L8 139 .86 74L82el 2.49
74L813 .47 74LSl4& 1.2& 74LS2&8 .S;
74L8 14 .9& 74L8 146 1.49 74L8273 1.7&
74L81& .33 74L8 1&1 ,79 74L827& 4.40
74L82O .28 74LS1&3 .79 74L8279 .S;
74L821 .33 74LS11>l 1.70 74L8283 .99
74LS22 .33 74L8 1&& 1.19 74LS29O .99
74LS28 .33 74L8 1!l8 .99 74LS293 .911
74L827 .33 74LS1&7 .8& 74LS29B 1.10
74L828 .33 74L81!l8 .7& 74LS298 1.19
74LS30 .26 74LS100 1.00 74LS324 1.7&
74LS32 .33 74LS181 1.1B 74L8347 1.9&
74L833 .ee 74LS1B2 1.00 74LS348 1.9&
74L.S37 .4& 74LS1B3 1.00 74L83B2 1.19
74L838 .39 74LS11>l 1.1g 74LS3B3 1.19
74LS40 .26 74LS18& .89 74LS3B3 1.49
74LS42 .79 74LS1Be 2.46 74LS386 .99
74LS47 .79 74LS1Be 1.1& 74L8366 .99
74l.S48 .9& 74LS199 1.1& 74L8387 .99
741.&1 .26 74LS170 1.00 74L8366 .99
74l.S&4 .29 74LS173 .89 74LS373 1.99
7~ .29 74LS174 .99 74L.S374 1.89
74LS73 .45 74LS17B .99 74LS375 .99
74LS74 .42 74LS181 2.20 74LS3n t.ss
74LS7& .S; 74LS100 1.1& 74LS38B 1.9&
74LS76 .415 74LS191 1.1& 74LS388 .8&
74LS78 .415 74LS192 .98 74L8300 1.9&'
74l.S83A .79 74LS193 .90 7418393 1.9&
74lS81i 1.19 74LS194 1.1& 74lS395 1.70
74LS88 .4& 74LS195 .95 74LS399 2.38
74LS00 .&7 74LS198 .89 74LS424 2.9&
74lS92 .75 74lS197 .00 74LS668 1.75
74LS93 .75 74LS221 1.15 74lS670 2.29

t-------------""""' ~:t= :: ~~~ ~ :: ~~t= ~ ::
74LS107 .45 74LS243 1,99 81LSg7 1.99
74lS109 .45 74lS244 1.49 81LS98 1.69
74LS112 .43 VOLUME PRICIRB
~ CAll
~ TOLlFREE

.14

.18

.20

.27

.30

.24

.38

.43

.56

5MB
3.95
6.95
2.9B
8.95
4.95
6.95
5.95

.49

.56

.87

.70

.81

.99
1.23
1.14
1.38
1.89

50-100

50-100

I'

27OSI~SII&.7&

27OlliMOnSI &.2&
1702" 15.7&
MM5203AQ 1-4.50
MM&2040 g,as

.1&

.19

.21

.28

.32

.27

.37

.44

.59

.&4

.63

.73

.77

.00
1.08
1.38
1.28
1.53
2.09

25-49

25-49

CACOI 1015
OAC1DD 11 5
.031fl.nc:ll.~ Il.,.,Mor ~ 50
rr.te402H'CtI U5
LUS&eVCO US
XA2ZDeFunct:onGtnlr.tot5Z5
TA1ID2B(5V.12'V) 305
AY510U/5V.l:lV) 405
AY510UA/l112(5'14Vl US
AY61015N1863t5Vl US
IUS402 115
1~S403 115
23SOUSRT 005
11718....troI 2U5
MC 1«1 1 1U5
4702 lU 5
'I't'D li41 015
CO M5Ql I 1115
IJrlS.250 lU15
AVH311 1315
AYS·3IOO 1315
"'~514OAAC 115

.16

.20

.22

.29

.34

.29

.38

.45

.80

1-24

1·24

$7.95
311.99
2/1.99
2/1.99

6.95
2.9B

311.99
3.95

IiZ.tm
LOW PROFILE

SOCKETS (TIN)

3L W1REWRAP
SOCKETS (GOLD) MUFFIN ~ FAN

The dependable, low
cost, largest sellingfan
for commerclal cooling
applications,
• 105cfm free air delivery
• 4.68" sq. x 1.50" deeP.

Weight - 17 0%.

SPECIAL PURCHASE

...~ $9.50...

SUPER IC CLOSEOUT SPECIALS

Bpln WN .55
10 pin WW (TIn) .68
14pin WN .75
16 pin WN .80
1B pln WN .95
20 pin WW 1.1&
22 pin WW 1.45
24 pin WN 1.35
28pinWW 1.60
40pinWW 2.20

8 pin LP
14 pin LP
18 pin LP
18 pin LP
20 pin LP
22 pin LP
24 pin LP
28 pin LP
40 pin LP

14411
74 LS668
74 LS377
74L S241
8259
6BS1 RAM
LM733CN
LM323 K

2714IIKx8) TS aea.;&
273214Kx81TS 12,; &
2718/215115; &V

12Kx81T8 7.;&
TMS27H5,&V,12V H .G5
2768. &V,(o46OnS) 3,50

lam
2S13-001 (5'1) Up 18.10
25130005(5'1)lowIt lOIS
251H .DM3 (S'I)lowtt lUS
IllCM9110ASCnSllitldlZU
MCMU1~Dt.I.tIlSymbolI315

MCM681~~C«llrol13~5

111Hlll"lMfwfIowf2U5
11I1 D1111 f loll91 2915
1101·01Du11 FIoppy 380S
1101-DlDual FIoppy 440S
11i3DD, D5flDW1 «05
11010o.0S flOPPY 5415
11501Datl a.'. t« 1805
2143Clockll..-.tor 11 115
, 100 ' bllllinwy 13.50
.1DllDllI\ 8NIY ZUO
.100 I bltTS 1350
-.00 VcI1 toFftCI Corw. 1,2S
.1 50 3'1\0918CO 1305
UOILlht as
1401L1' bll Si S
OAC010lOA 515

CIRCLE 80 ON FREE INFORMATION CARD

SURGE
SUPPRESSOR
"Surgeonlcs"
Power Sentry

15 Am ps 25 0 Vo lts
transIent suppressIon

~:P11o. *39"

.-

INTEL CODEC IC
PIN2910A
For Digital

Voice
$9U

...
For Filter PIN 29 12A N' 14.815.a.

R8232 SIGNAL TESTER
COEX RS232

Line Tester
(7) LEOIndicators

only '248
&

Other Sty les Alto Available

INTE L 4\'1r,jJIC

~
SuperFastl

Super
Low Powen

Part No. 2 14 7 ...... $1.915 ea,

CONNECTORS
:en ,.

Opora to, by , pplylng
12VOC In one direc­
tion and then revel'l­
lng polarity (or squire
wav.~ Uses 12VDC,
Clock WI.e Rotation,

ACP ~.~.~~ W~h ~p~d~re:
PRICE Blopp lng anglo.

$3:9. 10 lor $34 .95

STEPPER MOTOR

64K CMOS

_~~r~~
Ul ee

LowPower$2690061 ~~oltC"
Singl e Supply

AII m and TIlled

16K Memory
Expansion Kits 1--------4

for Apple/TRS-80
8 pcs411616K

2OO/250nS $12 95
Specify computer I

CALL FORVOLUME PRICING

UV"EPROM"

~
ERASER

Model 1----- ----1
DE-4

$89.95
Holda 4 EPROM s

at a time.
Mode' 8-82T $328.00

32K STATIC RAM
I ar4 MHI
lxp ds II

UIIS
1114L's

11K H 1H, Kit ' 1&;.;&

;;~ : ~~: ~T .m.08~
• 32K H1H' AAT • 33;.00

BARE 80 ARO 3;.;&
BI"Bdw/aUpartal...mem. gg,Q6

REPEAT OF IELL-OUT
58 Key Un.ncad dKey!lalnl

_*1915
" .

Thlili . new ~8 klY terminal Keyboard
manufacturedby. majormanufacturer.
It I, uncoded with SPST keya unat·
tachld to any PC board. Solid molded ...-----------1
pllltle 11" x4" bll•.

PARALLEL ALPHA NUMERIC
PRINTER

19 Column Printer prints 16 numerical columns plus 3
columns which have math, alpha and other notatrons.
Each wheel has 12 positions with position 12 blank.

Position 11 on numerical columns have deci mal point or e. Utilizes 2,75"
wlde adding machine tape and a dual color Ink ribbon Input data parallel
withfourbl t BCDcomparator circuIt. Print rate.3 lines per sec ond.
Operating volta ge 22·2 8VOC with typica l cyc le tim e of
340 mS. Size8'h"Wx 3Y,"Hx ~'Dp. New. $8.95 ea. 31$25

'16 K Apple™ Ramcard
LIST 195

ACP

'59 95

• Full1 year warranty
• Topquality- gold fingers

• Expand Apple II48K to 64K
• Compatible with Z·BOSoftcard'

NOWAVAILABLE
Apple lie 64KAdd·ln Memory '14985with 80Columna

Unencoded
KeyPad _

1ekey KIYPld wIth
1·10 keya and tab,
return, (-I. (;1and I.).

h~ ·9"••



K"ts " , We oller OVCI 70 complete cteetrcmc kll sI . . . Send lor OU f nee cataton

~
$1.00

SOLID CARBIDE ,
PC DRILL BIT

* 65 .035
Standard slzelor
PC boards.
C4800 $M9 a•.

10 for $12.00

KESTER PCTYPESOLDER
6 toot coil of ultra thin diama"l~a;:.r----@~~qil
low melting temperature ......
60/40 rosinoora.
C4456

MICRO-MINIATURE
SPEAKER

Only \/,,' dla.~
mounlad on a
I ' squara PC
board.
C4832 $ 1.49 a•.

IEOUENTW. UD FLAaHER KIT ~.in.o. YJ:J
Thllkit comblnal lCcircuitry Ind10Jumbo rad . , d
LEOS toproduce.unlQu. vllulldllpley. LEOS 6
continu~ light IIQu.nll.lly Irom "&ht to11ft. E.IY 10
~1~1. 0n~~' from9V battlry. S • ot board: 5.25' x 1.5' .

~~mr8~~$tOd~~-:~~tultit~: ~~~fh~
thenextgroup of~OS light IndtlltnInotlltr lit 01
Ilghll until theouttredg.01theltar IIghll up. Th.
proCIII then rav.rlll 111.11. Op.rlt.llrom 9V bal·
t.ry. .C44U al0."

IIllYAC YARlAIU ITHOIE UOHT IUT ~
Compl.t. varlabll rate . trvb. light ~I product. brll·
lI.nt fll.h.. of IIghl. Oper.t.. Irom Illndlrd ~,4f
120VAC. A.lllbllclftlgn -thOll..ndloflh..ura r
Inuti throughout Ih. wo~d . Ovarall lilt of eem-Slid bolrd: 3'Lx2'W x3'H. .

011 lI,n

CIRCLE 13 ON FREEINFORMATION CARD CIRCLE 34 ON FREEINFORMATION CARD
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CIRCLE 9 ON FREE INFORMAnON CARD CIRCLE 83 ON FREEINFORMATION CARD



BETA
Electronics
1700 E. DESERT INN RD., SUITE 222 LAS VEGAS, NEV. 89109

TOLL FREE 800 - 782-2701

"LEADER IN THE BEST
VIDEO CIRCUITS FOR THE

EXPERIMENTERS.' ,

"The Deluxe II"
PC BOARD, PLANS, PARTS & ENCLOSURE $152.99

PLUS SHIPPING $4.115 EACH

PC BOARD I PLANS ONLY $30.00
PLUS SHIPPING '1 .50 EACH

The ultimate In UHF sine w v onverter techology with modulated audio.
:asy 'te build with fully Illustrated plans. Outstanding video clarity and stability.

TWO CHANNEL
SELECTOR SWITCH
PC BOARD, PLANS & PARTS $5.95

PLUS SHIPPING '1.50 EACH

#6044

FITS DIRECTLY INTO YOUR DELUXE "
FOR CONVENIENT CHANNEL SELECTION.

~
~~ NE 564 SUBSTITUTE CIRCUITS AVAILABLE
~ (PLUGS DIRECTLY INTO THE NE 564 POSITION)

$4.95 EACH PLUS $1.50 SHIPPING.

"THE Z BOARD"
PC BOARD, PLANS, PARTS & ENCLOSURE $119.95

PLUS SHIPPING $4.95 EACH

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

FREE POWER SUPPLY PC BOARD
WITH EVERY " Z BOARD" ORDER

QUANTITY DISCOUNTS AVAILABLE

A powerful circuit with a challenge.
The best in UHF "pulse suppressed" circuits.

Suppressed horizontal synchronization with video Inversion and
modulated audio that mates with your Zenith M1 module.

Fully illustrated plans for easy assembly.

PC BOARD ONLY $3.60
PARTS ONLY $14.50

REGULATED +24V & +12V

~

DUAL POWER SUPPLY
PC BOARD, PLANS & PARTS $17.50

PLUS SHIPPING 52.50 EACH

UHF AMPLIFIER KIT
PC BOARD, PLANS & PARTS $19.99

PLUS SHIPPING '1.50 EACH

EASY TO BUILD & NO SPECIAL EQUIPMENT REQUIRED.
IMPROVES RECEPTION WITH 12db GAIN.

CALIF. ORDERS ADD 6% SALES TAX
RKS GREAT WITH THE " Z BOARD," "FV4" OR "FV .. VISA/MST MONEY ORDERS NO PERSONAL CHECKS

CIRCLE 67 ON FREEINFORMATION CARD

ITS INCLUDE WH YOU SEE
FUSE, FUSE HOLDER, SWITCH,

INE CORD I STRAIN RELIEF

1001



Calculator

keyboard switch

$2 .25

ECKA.72 Mlni·axlal Kit

~$6.85t2
72

PCS':I~I~PER.

)
'KI T

ECKR-72 Minl·lytic Kit
$6.85

JAVANCO
YOUR PARTS SUPERMARKET

160 2nd Ave.5 .,
Nashvil le, TN 37201

SPK-100 PIEza TWEETER$6.75 each
or $4.65 with $15 orderl
This quality hi -fi horn Is easily Install ed
w ithout crossover.

ECK·251 $9.35 assorted miniature elec­
trolytlcs, all good useable values, in a

p lastic bag. 251 PCS.
. 1000 lo ng lead resistors , Y.z and Y.. watt

assortment $ 6 .75

CIRCLE 29 ON FREE INFORMATION CARD

UVE1·A Mitsumi
UHF!VHF combo
varactor tuner $9.75

,Barga ins I I I

ACAC.1 or ACPP.1 ,~

-"l\~........" ,~t
10ft. eudlo axtenslon

cable. $ 1.50

Out-of-state orders over $15 call To ll Free 1-800-251 ·5555
Tennessee residents and in formation req uest s call 1-615-2444444

MICROoCONTROLLER BOARD
(KItlS99.I5O)

Ha".lome 'un... 'un... 'unl
PROGRAMMABLE MESSAGES
IN SPACE. with SPACE WRITER

Kit t31l.50

IIlInalman MarkI Moct.m-I.
Directconnectmodem/RS·232C;Built in
Interfacecableandconnector,Light,com·
pact,Bell 103compatible Dala/VOlCe awtteh

BMeMU
12"a....n 'phosphor MonitorS99

L.MIJ YI(PfCIMF.,H Ot.IBE .. D) •• ••• •• • • •• 3/. 1
UlN ~OOI (UNTE STED) • •••••• •• • •• • 10 / tl
R.:;!3:'~ CCNNECTUR (D'-2elP~A 12;' l • • • • • • • ':S
l OOK TRI /'PDT •• • •• •• • • • • • • • • • • • • • • 4 /11
l ew TRII'I ,.OT • • ••••• •• • • • • • •• •• • ••• 4/ ' 1
RN74 4 ' • • • • • • • •• •• • • •• • • • • • • • • • • • • 2 /. 1
8N l 4.2 • •• •• • •• • • •••• •• • •• • • ••• • • • 31 ' I
BW938 2-P (DTL ) • •• • • •• • •• • •• • ••• • • S/ll
IIFCl 8 S UHF HWH BAt N AMPS•• • • • • •• 211 3
WlNEGARD KU4 2 0 UHfii' ANT, 4 BAY IOWTJ E'2 ei
L:ONNECTOf'< ,,"OR RI BBON CABLE 3 4 ,. I N• • '2
8 24 3 16 LINE 110 EXTENDER CHI ~ •• • •••~
1E1!):i , 1Dl~ , " 0 :1, 7 '12 MlX /MATCH• • • • 4/'~
('It'lIFM RAD! O I CHINTEITED) W/ SPECS 10113
f 'Ol~J -LlN TAP/ OSHCJ-WK , 10OK, I I"1 •• • • 3 " 2
tc [lOX (OTOR£8 " LABELS IC · S) • • • • • • 1 2
LHP' SWITCHlS -4,n , B " 10 POI • • • • • • • 2/';'
't v !' NODS••• • •• •• • • • • • • • • ••••• • • • t O/.1
' ''' ** AMDE~. COLOR I MONITER••• '30~U."
Val t a;_-Mat _ (a wl tc: hl nQ " "~ I,ll At O,. k 1t
WI ttl . d Ju. t ab l. OC/or: v n l t illQ. c on .... . ,..­
t on . Output 'o'nltillQII. ,-24 In " ::OYDC, J
u p. ftlOd.' ( Oj,t"p - up , l1n wn&l1nv. ra l on -II'
CHI P' CN'S( SE'T OF 4, 2EA CH 2 .11c3 .3p f) . 3
H 'A t04 I NFRA-R ED EMITT ER/ SENSOR • • •• • fJ
MIN I ATURE RF'FAl<ER (\ I n" l • •• • •• • 2/1 1
OKI DATA.Ef>SO N, CENTROtn CB P~INTlii:R9 1 TEL
CONVENIENCE PAPER PA~:B.CONT . ROI..'L
TEAR AWiW' RAZOR i::DGE,I K SHEllS • • • •• 16
lOWEDT PR i CES VERBATI M DJ SKHTES /CALL
TE:~:!TOUl.. ZERO IN5ER TIO N I C TEST SOC~­

l- ra- 14 ~ .I N ·· ''1' . . . .. .. ... .. • lb PIN -.I 0
4/pU. 4 70 p" u.v DISC S (N ICE 5 1 ZE ) :l0/ . 1
1.P1:sa o (lJl.N2280) •• • • • • ••• • • •• • •• • • 3/ ' \
UDN7lBO GAS DI SCHARGE DIHP / DRVR• • :S/ '~

UHF-TV PREAMP
!AI featured In Radio Electronlca Marchi
May artlclea. 1982)

:~ ~',i'':I~'~~r:~h~~n~e"it~u~le~fn1~
your .yatem, Lot.of.etl.fled cu.Pome"
~~1c':rn~uOJ:''':u'~~':o~~~ t~~~~
SD,C..e, PowerSupplyandSelun'34,eO
AuembledVe"/on.. . ,." ... .. . . , e 7.eO

APPL
H..rt ..... Monitor KIT-$39,9/J

TIIIII: MICRO-MART accepts Visa, MC and telep/lone COD's. Minirrum order 51 0.00.Shipplllll­
U.S. orders, 52.00. Canada and other tolIltries 53.50 (includes Ins.). Shipping rate adjusted whet'e
applicable. NJ res identsadd 5% sales tax.
.leRO·.ART • 508 CEIITRAL AVE., WESTFIELD. IJ 07Dan • (201) 115HOOII
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MICRO
ART

2N3osS C'''JHl:I •• •• • • •• • •••• " •• • , .2/1 1
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"Door" Bot.DI'R I NO IRON C20'd •• •• • • ••• .,
"IIOOT " BOLDER BUCKI l'U wor k a ;,.••t) . t 12
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CONDENSER HICROPHONE ••• •• 0 . 0 .0 • • • :5/ t 2
,v BATTEAI ! S •• • •• •••• • • •• 0 • •• • • 0 . 2 / t l
10 00 PI ECE RESI BTQIIt ASS'T 112 111 • • 0 • • 1'
CRVSTALB-ll'1Hz . 0 t 2-3.~z • •• 1/....-tz • • 12
2~bO.O KC • • • • • • o • ••• •• o •••• 0. 0 ••• • • '1
. 221JF sov BUB !'lINI EP OXV DI SC• • • 20/ ' 1
• ":SUF 1001,1 DIP MVLAR. 0.0 • •• • • •• • • 1 /11
47uF 2 :51,1 "'INI RADIAL • •• • • •• •• • • • 0 S ltl
4 . 7uF -401,1 1111'11 RADJAI..••• • • • •• o •• 10 /1 1
h. Sufii' 3 ' 1,1 BOL I D TANTAL.Uf1• • •• • • ••• :U I I
10 u F ~Ov D I~ TANTALlJf1• ••• •• •• • • • • 31t2
3 200uF :iOY TWiS T LOCK• • • • • • • • • • • • 3 / 1 2
11 0 00uF SOV (CQf1P BRADE MALLORY) • • •• 1 2
I OQOuF lhY TWiS T l.OCK•• • • •• • ••• •• 2 /11
V IN VL COATED (FI BERGlA S 9 REINfORCEDl
SL.EEVINO- I· L.ENOTH9 ,10 DIAMETERS • • • • 3
t...EDCHIOH I NTENS. RED EMITTER,WATER
Cl..EAR L.ENS) l Olli , 100117 .:5 0, 1000/" .
flAT TER Y SNAPS ••• • • • • • •• • • • • • • • • • • S ill
H£AVV DUTY ALl. I OATOR CUPS • • • • •• 10 /t3
L.IGHTER WEIGHT CLIPS ••• •• •• •• ••• 10/.2
14L!o1 7 4 (PRI ME TEXAS I NST) •• • • • • • :Vtl
VERY l.OUD 9UZZ EH• • • • • •• • •• • • • • • • • 2/1 1
SN1~324 IC • • • • •••• •• •• •• •• • • 0 • •• • 3/1 1

CIRCUIT SPECIALISTS YOUR SEMICONDUCTOR
SUPERMARKET

74LSOO SALE 7400 LINEAR IC'S
74LSOO .20 74LS123 .50 74LS249 1.25 7400 .20 7475 .50 LM301AN .48 LM3900 .75 MC1489P 1.10
74LS01 .24 74LS125A .50 74LS251 .60 7401 .29 7478 .38 LM307N .56 LM3909 1.00 MC1498P 1.48
74LS02 .24 74LS126A .50 74LS253 .60 7402 .29 7485 1.10 LM308N .71 LM3911 1.50 MC1723P .62
74LS03 .24 74LS132 .80 74LS256 1.50 7403 .29 7486 .35 LM310N 2.40 LF347 2.35 MC1741CP1 .58
74LS05 .24 74LS133 .80 74LS257A .60 7404 .31 7489 2.40 LM311N .89 LF351 .80 MC3301 .90
74LS08 .24 74LS136 .40 74LS258A .80 7405 .32 7490 .52 LM318N 2.50 LF353 .99 MC3302 .80
74LS09 .24 74LS137 1.00 74LS259 1.25 7406 .38 7492 .52 LM319N 2.40 LF357 1.10 MC3401 .90
74LS10 .24 74LS138 .80 74LS280 .55 7408 .31 7493 .52 LM324N .71 NE555 .42 MC3403P 1.30
74LS11 .24 74LS139 .80 74LS266 .55 7410 .30 7495 .67 LM325N 3.30 MC1306P 1.10 MC1646P 3.80
74LS12 .24 74LS145 1.30 74LS273 1.25 7411 .31 7496 .73 LM326N 3.30 MC1310 4.29 MC1656P 4.50
74LS13 74LS147 1.65 74LS279 .55 7413 .46 74107 .35 LM556N ' .93 MC1330A1P 1.50 MC4024P 4.49

.45 74LS148 1.65 74LS280 2.25 7414 .59 74121 .40 LM339N .69 MC1349P 1.17 MC4044P 4.49
74LS14 .60 74LS151 .55 74LS283 .90 7417 .32 74123 .58 LM383T 2.30 MC1350P .98 ICM7208 15.95
74LS15 .32 74LS153 .55 74LS290 .80 7420 .29 74125 .52 LM377N 2.40 MC1351P 1.70 ICM7207A 6.00
74LS20 .29 74LS155 .85 74LS293 .90 7425 .31 74145 ,75 LM378N 3.15 MC1357P 1.49 ICM7217A 9.95
74LS21 .32 74LS156 .80 74LS295A .95 7427 .32 74147 1.67 LM379N 4.60 MC1358P 1.30 ICM7205 12.95
74LS22 .32 74LS157 .80 74LS298 .90 7430 .30 74151 .75 LM380N .90 MC1372P 4.42 ICM7045 15.50
74LS26 .32 74LS158 .80 74LS299 2.60 7432 .31 74153 .75 LM381N 2.25 MC1373P 3.54 ICL803a 3.40
74LS27 .32 74LS160A .85 74LS322A 4.60 7437 .31 74154 1.17 LM381AN 3.60 MC1403U 2.71 ICM7555 1.20
74LS28 .32 74LS161 .85 74LS323 4.60 7438 .31 74157 .75 LM384N 2.00 MC1405L 9.70 MWA1 10 7.45
74LS30 .32 74LS162 .80 74LS348 1.75 7440 .29 74164 1.05 LM386N .99 MC1413P 1.20 MWA120 7.ao
74LS32 .32 74LS183A .80 74LS352 1.25 7441 1.00 74165 1.05 LM565N 1.35 MC1374P 2.81 MWA130 a.25
74LS33 .32 74LS164 .80 74LS353 1.25 7442 .60 74174 1.00 LM588N 2.30 MC1378P 2.08 MWA310 8.25
74LS37 .40 74LS165 1.25 74LS365A .55 7446 .83 74175 .83 LM567N 1.35 MC1458CP1 .77 MWA320 a.85
74LS40 .35 74LS168 1.25 74LS366A .55 7447 .83 74176 .80 LM1889 3.20 MC1488P 1.10 ZN414 2.00
74LS42 .60 74LS168 1.25 74LS367A .55 7448 .83 74177 .80
74LS47 .89 74LS169 1.25 74LS368A .55 7450 .29 74190 1.08 CMOS74LS48 1.00 74LS170 1.75 74LS373 1.35 7472 .35 74192 .99
74LS49 1.00 74LS173 .80 74LS374 1.25 7473 .35 74193 .99 CD4001 .30 CD4048 1.50 MC14000 .40 MC14023 1.22
74LSS1 .29 74LS174 .55 74LS37S .55 7474 .35 74196 .80 CD4007 .32 CD4047 1.40 MC14001 .40 MC14024 1.06
74LS54 .29 74LS175 .60 74LS377 1.25 CD4010 .55 CD4049 .45 MC14002 .40 MC14024 .40
74LS55 ,29 74LS181 2.25 74LS378 1.25 CD4011 .32 CD4050 .45 MC14006 1.42 MC14027 .72
74LS73A .42 74LS182 1.25 74LS379 1.25 CD4013 .45 CD4051 1.00 MC14007 .40 MC14028 1.02
74LS74A .42 74LS183 2.75 74LS385 3.50 VOLT-REGS CD4016 .50 CD4068 .65 MC14008 1.25 MC14032 1.93
74LS75 .45 74LS190 .85 74LS386 .55 CD4017 1.00 CD4069 .32 MC14012 .40 MC14034 3.50
74LS78A .45 74LS191 .85 74LS390 1.25 CD4020 1.17 CD4070 .45 MC14013 .72 MC14035 1.86
74LS77 .70 74LS192 .85 74LS393 1.25 7605 .80 LM317T 1.00 CD4023 .32 CD4071 .32 MC14014 1.25 MC14036 2.19
74LS76A .49 74LS193 .85 74LS395 1.25 7606 .80 LM317K 3.75 CD4024 .63 CD4081 .32 MC14015 1.47 MC14040 1.47
74LS83A .75 74LS194A .60 74LS398 2.25 7608 .80 LM323K 6.95 CD4025 .32 CD4093 .60 MC14018 .72 MC14042 1.06
74LS65 .90 74LS19SA .60 74LS399 1.25 7812 .80 LM350T 3.25 CD4027 .55 CD4510 1.1 7 MC14017 1.25 MC14043 .99
74LS86 .45 74LS196 1.00 74LS490 2.10 7815 .60 LM350K 5.50 CD4029 1.42 CD4511 1.20 MC14018 1.15 MC14044 .99
74LS90 .45 74LS197 1.00 74LS540 2.10 7816 .80 LM338K 7.60 CD4040 1.17 CD4515 2.80 MC14020 1.47 MC14046 1.57
74LS91 1.10 74LS221 1.25 74LS541 2.10 7824 .80 LM337T 1.90 CD4044 .60 CD4518 1.17 MC14021 1.25 MC14049 .72
74LS92 .55 74LS240 1.25 74LS568 3.99 7905 1.30 78L05 .40 MOSTMOTOROLA CMOS IN STOCK
74LS93 .55 74LS241 1.25 74LS569 3.99 7906 1.30 78L12 .40
74LS95B .65 74LS242 1.25 74LS620 2.00 7908 1.30 78L15 .40

CIRCUIT SPECIALISTS INC.74LS107A .45 74LS243 1.25 74LS621 2.00 7912 1.30 79L05 .80
74LS109A .45 74LS244 1.25 74LS622 2.00 7915 1.30 79L12 .60 738 S. Perry Lane, Tempe, AZ. 8528174LS112A .45 74LS245 1.75 74LS623 2.00 7918 1.30 79L15 .80
74LS113A .45 74LS247 1.25 74LS640 2.00 7924 1.30 78H05KC 9.25 Order Phone: 1-800-528-141774LS114A .60 74LS248 1.25 78H12KC 9.25
74LS122 .80 INCLUDE $1.25 SHIPPING
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Sefld20 u nt• • "'mpo<$.A.$,E.r .... InI_.lIon .ndlt,.r onotll«
HAL·TRONIX", odvc ll . To order bt pn-: 1·11:1215-1712.

CIRCLE 75 ON FREE INFORMATION CARD CIRCLE 36 ON FREE INFORMATION CARD

• PHASOR PAIN FIELD - Patented and recently developed
inour labs is being testedby Gov't forriotcontrol. Soon tocome
underweaponsrestrictions asaninfernal machine . Easily hand·
held . Hazardous IFNOT USEDWITH DI SCRETION .

• PPF·l PLANS(sold for animal control) $15.00
INVISIBLE PAIN FIELD GENERATOR - Producesa di·

• rectional field 01 moderately intense pain to back of headup to
50' . Cigarettepack sizeenclosureiseasily hidden.

• IPG·3 PLAN S . .. $7.00 IPG-3KKIT& PLAN S $44.50
IPG·30(assembled for animal control) $59.50
PHASOR STUN/BURNING WAND - Produces sufficient
electrical energy capableof burning flesh. Intended asaperson'
al defensecevice.
PSW-3 PLAN S .. $8.00 PSW·3KKIT & PLAN S .. $59.50

RUBY LASER RAY PISTOL - Intensevisible red . burns.
hazardous, With partssources.

• RUBY PLAN S(includesall part sources) $15.00
CARBON DIOXIDE LASER - Generates 20·40 watts of
continuouspower capable of burning . cutting, hazardous . (With
allpartsources) . . . . . . . . . . . . $15.00

• LASER RIFLE - Produces 200·3000 pulses of30 wattopti­
cal energy. Portable and easily hand-held.
LRG·3PLANS . .. . .. .. .. $10.00
LRG·3KKIT PLANS(minus diode) . . , $129.50
POCKET LASER - Forthe beginner. visible red " optical
version" . non-hazardous.
LHC-2 . .... $5.00 LHC·2KKIT& PLAN S . ... . $24.50
HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS - Explod -

~~S~;r~tA~~ck~$8~~tc . Mi~~~rleKs~~ & PLANS $49.50
PARTICLE BEAM WEAPON - PLANS . . $15.00

INFINITY XMTR - Uses telephone lines for selectivehome
oroffice listening whileaway onbusiness orvacation .
INF·l PLAN S: . .. . . . ... . . . . . $15.00
SEEIN DARK - Long range , total darkness.
SD-4PLANS $10.00
LONG RANGE WIRELESS MIKE - Crystal clear quality
- miniature.
FBT·7 PLANS. .. $7.00 FBT·7KPLANS& KIT... $34.50
WIRELESS TELEPHONE TRANSM ITTER - Long

~~~.~u~oL~~tS ·$10.00 VWPM-5KPLANS & KIT $34.50

Send forFREE catalog descripton at above plushundredsmore
plans , kits andcompleted items. Weaccept MC orVisaorwhen
ordering. sendcheck or money order. We pay shippingcharges
'onordersover $50.00. otherwise include 10%withremitlance.
SEN DTO : SCIENTIFIC SYSTEMS

DEPT. R8. BOX 716. AMHERST. N.H. 03031

HAL·TRONIX
P.O.Box 1101

Southgate . M14&193

~ ..~../, ..,. <,-, •.,
•. " -__ - io'loUOlD C ~

WUlUI

ORDERS OVEIt $2S.OOWILL I E SHIPPEO I"OSTI'A ID EXCE"T
SHIPPING ON ITEMS WHERE ADDtTlONAL CHARQES ARE REQUESTED

ON ORDERS LESS THAN U S 00 PLEASE INCLUDE ADDITION
IIol FO,,"MATICH , llol 5200 ' OR HA"I D LII~G AND l,Il"'ILI "IG CH""G ES

PRE AMPLIFIERS
HAL PA-19-1.5 mhz to 150 mhz. 19dbgain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.
HAL PA-l.4-3 mhz to 1.4 ghz. 10 to 12 db gain op­
erateson 8 to 18volts at 10 mao Complete un~ $12.95.

(The above units are ideal for receivers. counters. etc.). .

CompleteSets of P.C. BoardsAvailableFor: Unicorn
Robot Project and Heart-A-Matic Project.

MANY. MANY OTHER KITS AVAILABLE

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 COMPONENTS... . ....$39.95
12 LINE ENCODER KIT. COMPLETE WITH CASE.
PAD AND COMPONENTS $29.95

ELECTRONIC KITS
FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUENCY RANGE FROM 2000 MHZ TO 2500
MHZ. EASY TO CONSTRUCT AND COMES COM­
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
ALUM CASE AND COAX FITTINGS. REQUIRE A
VARIABLE POWERSUPLY AND ANTENNA (Antenna
can be a dish ", pe or coffee can type depending on the
signal strength in your area.)
2304 MOD 1 (Basic Kit) $19.95

(l ess case & Mllngs)

2304 MOD 2 (BasiC/Pre-amp) $29.95
(less case & hlhngS)

2304 MOD 3 (Hi-Gain Pre-amp) $39.95
(Includes case & litlin gs)

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS.
CASE. 'TRANSFORMER. ANTENNA SWITCH AND
CONNECTORS (Kit) $24.95
Assembled .. $34.95
Slotted Microwave Antenna For Above
Downverters . .. $39.95

ETCO ELECTRONICS (I
DEPT. 591 • I

I
Mailing List Control Center
Box 840 • •
Champlain, N.Y. 12919 I

I
'Enclose (cash OK);
Please rush postpaid

O $1 for 1 year subscription to the I
I

world famo us ETCO cata log.

O $3 Canadia n & Foreign 1 year
subscription to the ETCO catalog. I

O 304 page handbook "BUILD YOUR

I OWN EARTH STATION". (TA025) $10.00o 360 pages MASTER HANDBOOK OF
TELEPHONES. (TA001) $11.00 I

I
0 FREE· sample copy 01 the bargain

packed ETCO cata log . (USA on ly)

Name IIAddressCi ty _

State-== =--:-c::::-:---::-Zip I____ iiiiiiiiiiiii.I
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RF COIL
Same as #49A 537MPC

$1.50 ea. 10/$12.50

DB-25 S (FEMALE)
Th e most pop ular co mp ute r co nnector.
Mtg. by AMP.. 025" gold PC pins
with mfg. holes.
$1.95 r...r " .

r: ' (:::::::--\!'II!>\!)~~o o/ (';'
.....;...,J,""':'!'~~ '!"..,..,eoe>e> o<!>; ~ ~ ~

THUMBWHEEL SWITCH

$7 95 BCD 0-9
• WICOMPLIMENT

(EACH D IG IT ILLUM INATED
WI LED)

4 DIG IT

WIEND PLATES
FOR EASY MTG .

BRIDGE RECTIFIERS
35A 200 PIV $2.00 ::1 :0-

25A 100 PIV $1.50.;.,
3A 400 PIV $1.00 • •

DIP SWITCHES
High quality 01P switc hes mfg. by CTS.

Available in the fo llowing co nfigura tio ns.

4 POS-80C 6 POS-80C ~
5 POS-80C 7 POS-80C ~

4 TURN TRIM POTS
BOURNS #3339B

1K - 6K RIA - 10K
$1.49 EA.

NETWORK SALES, INC.

MINI COAX CABLE
RG-174 500hm .10000

10Ieet/$1.oo

THUMBWHEEL TRIMMER POTS
VERTICAL MOUNT
OHMS 500. 1K, 2K. 5K. 10K . 25K
50K. 100K, 200K. 500K. 1 MEG .
4/$1.00 100/$20.00

POWER TRANSFO~RMERS.

Pri : 115VAC
Sec: 24 vo lts @ .350 A .. ....
D im: 2Y. x 1 x 1 H ,

~

$1.95 ea . 10/$15.00 100/$125.00

SOLID CARBIDE PC DRILL
#55 1/8 in. SHANK FOR

USE WITH D REM EL TOOL
$1.00 ~

CIRCLE 90 ON FREE INFORMATION CARD

"4 Coli & Chokel
1 eac h of 15. 33. and 100
(uhj mrcr o he nne s
cho kes t -van able AF
CO li (same as
' 49A537MPC)

$3.25 each
1t5 IC'I. Socketl , & Seml 'l

1each of: NE564. LM565.t----------~=__--_I
MC1330. MC1350.
MC1496. LM1889. 7812.
7818. 2N2222A. MV2109.
heat l ink 2-MC1458. 4-
1N4002. 4-8pin. 2-14
pin. 1-16. & 1-18pin
locket.

$13.25each
lt6 Mllc. Hardware

LED & ho lder. fu se &
holder . lm e cord .
grommet. SPST switch .
DPDT SWitc h. 2·F61
co nn & lugs . kno b. 4­
spac er s. 6-sc rews &
nuts , 2'-RG- 174. mat ch­
Ing t ransform er w rnut

$5.95.ach

MITSUMI
UES A 55F
VARACTOR TUNER
CHAN. 14-83
400 o h m INPUT $17.95

TERMS: Visa. M.C.. Check.
Money Order or COD (add

$3.00). Min. Order $10.00. Add
$2.50 S&H for USA. III. add 7%

Tax. MAIL ORDER ONLY.
Prices SUbject to change

wit hout notice.
Phone Orders Welcome .

WRITE FOR OUR MONTHLY
UN-ADVERTISED SPECIALS

METAL BOX­
PRE -DRILLED

DIM: 10,""W x 4''' 0 x 3" High
HOLES: 4'""in back. 1,""in front

2 '/.' in fron t, 6 #6 on bottom
PAINTED $10.95 ea.. 10/$99.50
25/$223.75

DELUXE PARTS ASSORTMENTS

~
.--_:f:

Il '~' l 'I J

POPULAR CHIPS

CHOKES
.33 uh 33 uh
.47uh 100uh
15 uh 10 mh
18 uh 69¢ each

VARICAPS
10 - 60 pI 69¢ each
30 - 90 pt 69¢ each

©CO PYRIGHT 1983 NETWORK SALES. INC.

L M 30 1
L M 380
L M 386
NE 564
L M 565
MC 1330
MC 1350
MC 1358
MC 1458
MC 1496
L M 1889
7808
78 12
7815
7818
MV 2109
2N2222A
MC 1349

NETWORK SALES, INC.
2343 W. BELMONT AVE.

CHICAGO, IL. 60618
312-248-3202

. 1 Reilitorl & Trlmpotl
68 • watt . 5ll.o resist or s &
5 PT-15 10K tnrnoot s 1
each- 51 . 75. 100.470.
1.5K. 3 6K. 51K. 470K
13· 1 2K. 2·220. 3-100K.
6-330. 6-12K. 7-910. 9-
3 3K. & 14-4. 7K

$5.25••ch
lt2 Capacitor "A,.

Monolyttu cs - '-560pf . 7­
1mId. & 1- 22mId

SIlver Micas - 2- 10pf. & 1
each of 43pf. 110pf .
560pf. 1200pf. 3000or
3300pl

$5.95.ach

t------------I 1t3~y~~~Sc~~~~...2_ 047. 2S.

01 Radial lyncs 3-10
mId 16V. l-l000mld
50V. 1-2200 mId 35V
DISC Cap s 1 each of 5.
12.27. 36. 11 0. 330pf. 2­
12Opt. 3-39pl. 3-220pl.
and 1 Van Cap 5-35pf

$7.50 each

UHF AMP KIT
25 db gain

t------------I stripl ine PC board
using

(2) BFR·90's
$9.95

power supply
for above $3.49



$150

HOT
PLATES

Latching Relay

24V Coil
nov @ 15A D.P.S.T.

Items MC, VISA. COD via UPS~

(Plus ShippinglHandling) I.IJiiiII

Regulated
Supply 5V, 2A

w/Transformer and 4" x 2.3" Heat Sink

$5.50 each -or- 2/$10.00

$149 5

COMPLETE

CIRCLE 89 ON FREE INFORMATION CARD

MICROWAVE KIT

$100

10" FIBERGLASS
SCREW DRIVER
.with Plastic Handle

• p.v.c.
• PC Board
.2 - 2SC2369
.1- MRF911
• Resistors
• Capacitors
• "F" Connector
• Chip Cap

III

Carbide Drill & Router Bits

(602) 971-0990 (602) 971-0996

$ j.o"~ E1EC,,~ $
~ SURPLUS O~
~ Wholesale - Retail - Surplus ('

Electronic Parts
12627 N.Cave Creek Rd.• Phoenix. AZ 85022

x~ 1;190
WT 5 LB

POPULAR
MISCELLANEOUSPARTS

IN400 1 Olodes
15 lor .• .... . .. .$1.00

100 101',., . . . . •. . . 5,00
V.w 10K Thumbwt\M1 pots

1- 12 .39
13· Up . .. .. .. .29

Torolds ·T 3Q.12 . .046
2O- Up . . . . . . . . .25

Torokls·T37·2 .38
2O· Up .25

HOWl 4 fO(11.00

75 OHM CNASSIS
MOUNT CONNECTOR

F-I1 Fem.le connect or. Rear
cha ssi s mount wit h nu t.
Mates with male " F" ece nec.
tor s.

CABLE TV
Converter / Descrambler
TH ESE AE L CON\l U l'TERS ACCE P T

ANY two NON - AD J A CENT 1II1DB AND
OR SU P EIU AND CH " NtH LS , DE -

SI: RollIIlB LE TH EM AHD OU TP UT THE Iil
TO CH ANN E LS Z, 3 , Of! ~ (S ET TO 3
A S REC E IV ED) IN PUT IS IZ 6 'IU Ill HZ
OR Z16-264 MHZ , I NSERTION LOSS
16 DB MAX , IN PUT L E\l EL ' 15 TO
10 Z5 DBM \I, FOR USE ON 1 5 OH M
CABlE SY ST E MS WE PR OV IDE

SCH U .... rICS AN D OPERU ION NOH S
QUA NTI TI ES L1"" IT ED

.~~~, ,~
, CABLE T V

M id ba nd Converter
BRAJolO NtW PROD UC TION Af L U Jol IT
TAK ES THE 'HID DEN CHAN Nf LS' ON
11I10 " ......0 ......0 MO VES THEM TO
GH A ...Nf L S'1-13 'WI TCH SE LECT S
' HOilllM AV OR ' M I D8 A H O' JU ST PU T
IN LINE WI TH YOUR CAIILE A/rIlO
SW ITCH 8"CI( e. FORT H . 115 VA G WIT H
Ou TL ET FOR YQ UR TV , ON L Y TWO
CONNEC T ION S I N a Ou t ovUI AlL

SI Z E lS 6 X ~ '5/' X 2" HIGH

POPULAR IC',
TOPaUA~ITY
NO SECONDS

Z w.ll Audio Power Amp $1.-49 S.19
Low VoI l . ge A~o Amp 1.59 1.19
Pha.. Loc klld Loop 1.'1 .W
Vj~Amp 1.69 1M
VIdIIoOetec:lor 2.29 1.69
Video If Am p 2.CM5 1.!6
Vld4K)If Amp 1.15 1.19
Vtde>oIf Amp AGe 2.69 2,09
AudIo 1f Amp 1.9'5 1.&4
RF .Modl.ol ltOf 3.19 2.3a
Dual Comp oo s Amp .811 5i
8al.nc.cl ModIOIImodu l.tOf 1.7'9 1.J,t
\lI6eoModulator 2.19 1.9'5
UNlAIlYOl TAGEU; UU TOU

LM·780S 5V ottPi>stlt¥eVoI I.Reg 1.11 "
LM·71108 8V oltPQII ,t l¥ll Volt. RIIg 1.11 89
LlM812 12 Volt PolI t i... Volt. Reo 1.19 eg
lJ,l ·7815 15 Volt Poelt t¥eVolI. Reg 1.11 Il9
LlM818 1iSVotl Poslt tVeVoll.Reg 1.19 89
LM·782~ 2~ Voll f'cI<l'¥II Volt Reg 1.19 Il9

NE·5t4 New Plug·ln Replacement rtOW In stOCk. $5.15lIa
or $3.50 each wlth _ry $50.00 pureha Sll 01 othe<pert s

LMOOON
LM -3lMlN-3
LM·565N
Lh4-73JN
Me·1330
Me-1J.tll

"""""MC·l352

""-""Me-131.P

""-"50
Me-14eN
LM·1M9

UNITECH MODEL OUPH
TELEPNONE

Thishandsomeconlempor.ry
telephone II Touc h-to ne,
making II Ideal for Mel Of
Spl"lnl service, or bankIng by
phone. Deluxe Iwo piece de­
sign a ll o ws IOf wall Of desk
mount. Also on-off ri nger
switch . Almo nd In color,

HOW $29.95 ••,

PROJECT~
BOXES ~ .

WIodgraln L

Thi s box Is 1 1 ~ "W · 4W 'H­
6'Ya"D wit h a removable
aluminum U·sha~ ch.ssls
11'W - 3W 'H · 8"0 In,Id•.

$12.50 ••.
4 or more ' 10.95 ...

For L. rger OII.-nutles• CALL

4~IAMONDBACK

iELECTRONICS COMPANY
PO BOX 12095 Dept 102
SARASOTA. FLA. 33578

Phone Orders (813) 953-2829
CONTINENTAL us ADO $ 1.60 FOR THE FIRST LB III
AND 50 . FOR EACH ADDITIONAL LB.
WEST COAST ADO $ L80 FOR THE FIRST POUND 6
50 c FOR EACH ADDITIONAL POUND
COO 8 MAIL ORDERJ' AtINIMUItl, CREDIT CARDS $15 II/N.

/ ELECTRONIC BARGAINS ",
IF YOU'RE NOT ONOUR MAILI NGLIST, YOU'RE MISSING OUT­
STANDING BUYS ON THE FINEST IN ElECTRONIC PARTS FOR
THE BUILDER I N 8 YEARS OVER 250,000 HOBBYISTS HAVE
DISCOVERED WHERE TO FIND USEFUL, UNIQUE OR DOWNRIGHT
STRANGE ELECTRONICS AT GIVEAWAY PRICES
WHY NOT SEND FOR OUR CATALOGTODAY - -- IT' S FREE!1

AC LINE CORDS

' ·D'-\· · < - -:~
~ .:..- . ~...~ : ~~

18 ga uge wire \{ ~t':'
6 It. long cable

Prestr lpped and Il nned ends
for easy Insl. llallon .

49~ .
39~ .

Cl ick Sto p Oet enl Tu n e
model. Excellent lor replac e­
ment use or experlmenlal
work build ing UHF recei vers
lor ham or TV.

WHILE THEY LAST

' 3.95 ...
10 or mort $3.25 ••.

UHF TUNERS

,":i.iUi. p -- 45 MHz
OtJlput

x-~

~_.
10/ $8 90

99 C

POPULAR
MICROWAVE

PARTS
IoII RF.QI01 $Z.3'iI

9 · Up , . " 1 .~

MRF-411 . , . • • • . • . " , . 3,4e;
9 · Up 3.12

1.480-101• • • , ., •• • , !ilI!I
CH IP CAps · .OOlmf1:l.. . . .. 50

2&. Up •• •• • • •• • , 30
2Ht1e03(!oNol11ttyIlilRF«l2l• •• •11 !il1!1

5"
DELUXE
SPEAKER

5% MICA CAPS 5%
10pf •.u".. 560pf..~ 1Ia.
43p1 ,3k ... 12OOp1. .8')$ II"

11OpI . 3Sc ... 3OOOpI_1.3Gel.
C.II ' 01 aw."1Ifr DiICOUll t

I
Special Purchase

MV·2 '09

1 '9~~ :~~.~6~",
10 · Up ...... .39 e• .

DIG ITAL COFFE E TIMER
CLOCK Assy. U -F IX-EM
~~o ''!!! 10 / $25
""~~.:1...J~ , ~ 2.9 5

VWT 1/2~
H[RE ' S T H E GUT S FR OM TIo40 $[ N EIl.. COFF[E
WAK(IIItS WIT H '" COMPUT ER ' BII A I N' THAT
DI GI T AL L Y CONTR OLS THE COfF E E M AK I NG
A PEI"·ECT EX AlIl Pl[ OF MONOAY MOR NI NG
BL AH S - OJ OUT OF to H A\lE SOL DER SHOR TS,
cut FOI L S , £TC . - E ASY TO RE PAI R StU H THE
PCB 'S CONTAIN A CLOCKITI MER ""O OULE, ~ DIGIT
LE O DISPL AY, PO,*E I'l: XF ""I'l:, 9 \1 SPOT Jl:EL AY, ETC

TH E Xf M R OR RElAY ALO NE I S WORTH IT I

HOW l 115.95 '1.

Wi th Schllm .-tic

SPECIAL PRICEI
$94.00 ••.

mft@Mf

N 1- CAD BATTERY PACK
GREAT FOR PORTA BLE PROJECTS, RC GEAR, AND

RADIOS HAS LED WITH PUSH- TO-
TEST BUTTON. NEW, INDIVIDUALLY

. ..~;..~.. B~;~~/O~~ApGuET ~~~~~~NIG4 ~O~~;
16 VOC UNI T MEASURES 4 X 2 ...

X 8" HIGH CABLE LENGTH IB"S69 5

12 dbO AlN

ACT IVE FILTER PC BOARD

$11'95
Oill fU TIIIA HSFOI'lM EI'l FO R
5 a ltv Af OULAr E O SU PP LlE S ­
THIS IS ... COOL RUNNI N G
QUA LI TY UNIT . IN DI V I DUA L LY

80 )([0 T- OB80 WT 6 LB

CONT" INS T ,* O L M1 IO'S (ZO M HZ BW, 10\l 1.~ SLEW
RA TE I CONFIG UR E!) AS A f OI'lT H ORDER LI NE A,.
PH A SE LO ,* PA SS fiLTE R USI NG l' f l L "" CA PS AN D
RE SI ST ORS . SOR RY. NO CHO IC E Of FR EOuE NC Y (W E
H A VE TOO M AN Y) 8U T T HE R' S 110 c-s ARE E ASILY
SCALED TO ANY fRED T HEY OPERATE tRO M !. 5V TO
I fl VDC ALL "RE M A RK E D WtT H CUT OH f AEDUEN CV
DATA. SH EE T - 2 ~' I NCL UD ES flOA RD L AYOUT , SCH E M AT I C , 110 fO A "" ULAS

fO A BOT H MAXI"" AL LY FL AT RESPON SE 011I L INE AR PH A SE OPU I ATI ON.

Touch Tone Generator
M ini - Kit ~~K-tZ63 J ..

*5.9 5 ,<,
10 @) $5.35

UK5089N a 3519 MHZ CRYST4l
USE WITH ANY 4 X 3 SWITCH WATRIX

10 PAGE DATA BOOK 95'

C126 D
400 V

12 AMP
SCR

i
TO-220

~ CASE

10 / ' 9

99 C

SONY
SURPLUS UHF-VNF
VARACTOR TUNERS

The se tun ers rK eln . n cnan ­
nell 2.a3, plus midband c.ble
channel l snd are ptifect for
~rew TV circuIts etc.
OutpUt FrllQ. 45 MHz. Hookup
dst a Included. N ame Brand .

• 852

\lJ'w..-O-ARD Now Sacle In Stockl
75 OHM UHFYAGI ANTENNAS SANYOUHF VARACTOR TUNERS

75 Ohm lnput - 45 MHzOutput
For Cha nne ls 14 · 83

,,':.~RlHf '1Jc~5
All unlts are br."'CI new lrom 5.nyo

Call IlK Quan tity Pr ic e AC-6G 12 -Up

OPTIONAl.
Wtneg.rd

UHF Anlllnn.a
Prump

18dt) Galn
NF·Udb

139.95 ...

.~USA N~v:OO;:L"'c~:g~~~Er~~~~~~£R
e::t -7..";:'-:' ~1.,.. ,li the EXTRACA8LE TV ~M I08AN D" & SlIPERBAND

~ • CHANNELS on)'OUt UHF DIAL

El!mln.- 11I the neoed lor r, nl lng or I, nlnog. This system tu n
the "mlctbe.nd~ .nd ~1u l>ttband" channa-lS)'QUrTV, VCR or= = ===:l P'oteet Of can·1 NoUIw . nd cClnNrl . thotm to . t. ncs.rd UHF

1::'11:-: =:"T: 1C;1la::~~~tFa~~S;~~~~;~~Q FROM CASLE TVr
The system . lkwws you to p'OQI". m both pey (pt y TV o.codef required) .nd slandard

~~~hI~;:::.ff:tl:~:.~on·~~. - wM II YOU '~ Now $28.95...
SlmpIllIOlnl la ll.nd oper. l llon!l!tmakeolTVwllh UHF. ","USI'OSTMl.I

NOW AVAILABLE
NEWTUNEABLE DELUXE MODEL cvu-ioeo ' 34.9500.

SPEAKER
CABINET
Popl,Ilar SpU~er

U!)lllltS tor ~'

lJII'lOUs homIbrft
TV tltcults.
SpNkKS Il'ICh.KlICI
DllMnll OM: 7~" WIOe x 9'1'1 "
IIlgIIx $Y,"OIIpRtrNlYlOiell8"
lhlc1l: bi tktovtL

SC""2" .....

CIRCLE 95 ON FREE INFORMATION CARD

DUALITY
POWER TRANSFORMERS
24V CT, 400 mAo
13.19 ••. 10 ·4 8 S2.75 ••.

50 or more ' 2.25 N,

eno
Z
o
a::0•• _
w
..J
W

6
zs
~

206 CIRCLE 27 ON FREE INFORMATION CARD



INTERFACE
8T26 1.65
8T28 1.95
8195 .95
8T96 .95
8197 .95
8T98 .95
DM8131 2.90
DP8304 2.25
DS8835 1.89
DS8838 .99

2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.69

1.80
1.44
2.48
1.74
1.84
1.84
1.94
3.15
3.45
3.89
9.69
4.15
4.89
5.90
6.90
8.95

32.95

STATIC RAMS
450ns
250nsLP
450ns
450ns
450nsLP
300nsLP
200nsLP
450ns
300ns
200ns
250ns
200ns
150ns
200ns
150ns
120ns
300ns

LP= LOW POWER

CRYSTALS
1.90 6.144
4.50 6.5536
4.50 8.0
3.90 10.0 -
3.90 12.0
2.69 14.31818
2.69 15.0
2.69 16.0
2.69 17.430
2.69 18.0
2.69 18.432
2.69 20.0
2.69 22.1184
2.69

2101
2102L·2
2111
2114
2114L-4
2114L-3
2114L·2
TMS4044-4
TMS4044-3
TMS4044·2
MK4118
TMM2016
TMM2016
HM6116-4
HM6116-3
HM6116-2
Z6132

32.768KHz
1.00 Hz
1.8432
2.0
2.097152
2.4576
3.2768
3.579545
4.0
5.0
5.0888
5.165
5.7143
6.0

.79
2.89
2.89
1.74
1.74
2.00

CALL
CALL
CALL
CALL

2.95
2.98
3.90
5.90
5.35
4.90

CALL

UPGRADE
YOUR
APPLE

or
TRS-SO

4116200n5
CALL

5.25
6.65
7.60
9.65
3.95
4.95
5.95

16.95
10.95

51/4" D1SKETIES
ATHANA OR NASHUA

SSSD 18.95
SSDD 22.95
DSDD 27.95

BULK SSOD SOFT $1.65 EA

EPROMS
1ns

450ns
450ns
350ns
450ns
450ns
450ns

DYNAMIC RAMS
TMS 4027 250ns
UPD411 300ns
MM 5280 300ns
MK4108 200ns
MM 5298 250ns
4027 250ns
4116 200ns
4116 150ns
4184 200ns
4184 150n~

1702
2708
2716
2716-1
2532
2732
2784

6500
1 MHz

6502
6504
6505
6507
6520
6522
6532
6545
6551

CONNECTORS
RS232Male 3.00
RS232 Female 3.50
RS232Female RA4.95
RS232 Hood 1.20

EPROM ERASERS
HOLDS 15 EPROMS

ERASES IN 20 MINUTES
59.95

DISC
CONTROLLERS

1771 15.95
1791 27.95
1793 29.95
1795 49.95
1797 49.95
6843 32.95
8272 39.00
UPD765 34.95
1691 17.95

4.39
6.89
7.89
4.39
5.19
7.89
6.65

39.00
29.00
8.89
9.89
6.49
6.49
5.49
6.49
6.49

24.95
39.00
34.95
14.95
29.95

8000
4.95 8251
5.95 8253
3.89 8253-5
5.89 8255

24.95 8255-5
34.95 8257
7.75 8259
8.75 8272

29.00 8275
27.95 8279
3.45 8279-5
1.79 8282
3.75 8283
1.69 8284
2.19 8266
1.79 8287
3.34 8288

19.00 8289
4.39 8741
4.39 8748

10.49 8755

35
39
80A
65A
86
88
55 .
56
65
02
05
12
14
16
24
26
28
37
38
43
50

APPLE
PADDLES

9.95

APPLE* II
COMPATIBLE
DISK DRIVE
225.95

CONTROLLER CARD
79.95

APPLE
SUPER COOLING

FANS
49.95

WITH SURG PROTECH
69.95

APPLE
JOYSTICKS

29.95

.' ORDER TOLL FREE
,; (800) 538-8800

.:: (800) 848- 8008
(CALIFORNIA RESIDENTS)

: I ALL MERCHANDISE IS 100% GUARANTEED

SERIES
2.5 MHz

Z80-CPU 3.35
Z80-PIO 3.35
Z80-CTC 3.35
Z80-DMA 12.49
Z80-DART 14.98
Z80-SIO/O 16.95
Z80-SIO/1 16.95
Z80-SIOI2 16.95
Z80-SIOI9 16.95

4.0 MHz
lBOA-GPU 4.90
lBOA·PIO 4.90
lBOA-GTC 4.90
lBOA·DMA 21.95
lBOA·DART 15.95
lBOA-SIOIO 20.95
lBOA·SIOI1 20.95
lBOA·SIOI2 20.95
lBOA·S1019 18.95

6.0MHz
lBOEl-CPU 14.95
lBOB-PIO 12.95
lBOB-GTC 12.95

ZILOG
Z6132 32.95
Z8871 38.95

ICSOCKETS
ST

8 PIN .10
14 PIN .12
16 PIN .15
18 PIN .20
20 PIN .25
22 PIN '.25
24 PIN .25
28 PIN .35
40 PIN .40

st = Soldertail
WIW= Wirewra

74LSOO SERIES

74LSOO .23 74LS123 .77 74LS253 .57
74LS01 .23 74LS124 2.88 74LS257 .57
74LS02 .23 74LS125 .47 74LS258 .57
74LS03 .23 74LS126 .47 74LS259 2.73
74LS04 .23 74LS132 .57 74LS260 .57
74LS05 .23 74LS136 .37 74LS266 .53
74LSOO .23 74LS137 .97 74LS273 1.47
74LS10 .23 74LS136 .53 74LS275 3.33
74LS11 .25 74LS139 .53 74LS279 .47
74LS12 .25 74LS145 1.18 74LS280 1.96
74LS13 .39 74LS147 2.47 74LS283 .67
74LS1 4 .39 74LS148 1.33 74LS290 .87
74LS15 .29 74LS151 .53 74LS293 .87
74LS20 .23 74LS153 .53 74LS295 .97
74LS21 .23 74LS154 1.88 74LS298 .87
74LS22 .23 74LS155 .67 74LS324 . 1.73
74LS26 .29 74LS156 .67 74LS352 1.27
74LS27 .23 74LS157 .63 74LS353 1.27
74LS28 .29

~1~1~ I
.57 74LS363 1.33

74LS30 .23 .67 74LS384 1.93
74LS32 .25 74LS161 .63 74LS365 .47
74LS33 .49 74LS162. .67 74LS366 .47
74LS37 .29 74LS163 .63 74LS367 .43
74LS38 .29 74LS184 .67 74LS366 .43
74LS40 .23 74LS165 .93 74LS373 1.37
74LS42 .43 74LS166 1.93 74LS374 1.37
74LS47 .49 74LS168 1.73 74LS377 1.37
74LS48 .74 74LS169 1.73 74LS378 1.17
74LS49 .74 74LS170 1.47 74LS379 1.33
74LS51 .23 74LS173 .67 74LS365 1.88
74LS54 .23 74LS1 74 .53 74LS388 .43
74LS55 .28 74LS175 .53 74LS390 1.17
74LS63 1.23 74LS181 2.13 74LS393 1.17
74LS73 .37 74LS189 8.93 74LS395 1.17
74LS74 .33 74LS190 .87 74LS399 1.47
74LS75 .37 74LS191 .87 74LS424 2.93
74LS76 .37 74LS192 .77 74LS447 .35
74LS78 .47 74LS193 .77 74LS490 1.93
74LS83 .58 74LS194 .67 74LS668 1.67
74LS85 .67 74LS195 .67 74LS669 1.87
74LS66 .37 74LS196 .77 74LS670 1.47
74LS90 .53 74LS197 .77 74LS674 9.63
74LS91 .87 74LS221 .87 74LS662 3.18
74LS92 .53 74LS240 .93 74LS683 3.18
74LS93 .53 74LS251 .59 74LS684 3.18
74LS95 .73 74LS242 .97 74LS665 3.18
74LS96 .87 74LS243 .97 74LS688 2.36
74LS107 .37 74LS244 1.27 74LS669 3.18
74LS109 .37 74LS245 1.47
74LS112 .37 74LS247 .73 81LS95 1.47
74LS1 13 .37 74LS248 .97 81LS96 1.47
74LS114 .37 74LS249 .97 81LS97 1.47
74LS1 22 .43 74LS251 .57 81LS98 1.47



Philips-Tech Electronic s , ,.,., 202
Pomona Electronics ,., , 5
Professional Video ,.,., , 194
Protecto Enterprises ,., ,., ,.,.,., 78
Radio-Electronics Repr int

Bookstore ..,., , ,., , 38
Rad io Shack ., , , , , , 74, 183
Ramsey Electronics , ,.,.,., ,.,..., 191
RCA ........,......,..,., ,.,.,..,.,., ,. 27,32,33
RCA Distributors Special

Products " .,.,." " .,.,.,.,.,.,.,.,.,.,., ,."" . 24
RCA Technical P ublications , ..4 1
RCD , , , " , , 57
R.F . Electronics 206
R.I.S.T ,.,., , 178
Robotics Age , 134
Sams Books 101-109
Satellite Receiver Systems 179
Scientific Systems , 205
SCR Elect roni cs Center 188
SEI ,.,.,., , " ,.,., 194
Simpson Electric ,., ,22
Sintec .,.,.,.". ,.,.,., , 30
Solid State Sales , ,.,., 188
Soltec ..,.,.,.,.,..,.,." , , I
Spa rtan Electronics ,.,., ,.,., ,. 208
Sym metr ic Sound Systems 178
Taft Electronics ,.....,.,.,.,.,., , , ,69
Technical Electronics 194
Tektronix , , ,7
Traband Electronics 179
Triplett, , 43
T.V. Products 178, 179
Ungar , , , 179
Vector Ele ctronic , , 166
VIZ Manufacturing , , , , 11
Westech,.,."". ,.,.,." ,." ,·,.,.,.,.,. ,.,.,.,.,." " 202
Zenith.,..""" ,." ,.,.,.". " ,.,.,.,.,.,. ,." ".,..,." 23
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ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

Call 601-323'5869 in M'iss., outside continental
USA, tech/order/ repair info. TELEX 53-4590.

M~ •ENTERPRISESr., INCORPORATED t

Box 494, Mississippi State, MS 39762

New MFJ-1024 Active Receiving
Antenna mounts outdoors away from
electri cal noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire,
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 110VAC with

. optional adapter,
MFJ-1312, $9.95,

$129(~~oo
sIllppl"ll)

Order from MFJ and try It. If not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarantee.
Order today. Call TOLL FREE 800·647·1800.

Charge VISA, MC. Or mail check, money order.
Write for free catalog. Over 100 products.
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$35.95
DG115P

DG115S
(6 Outlet)

$45.95
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SGL WABER
Protect your
computer and
electronic equipment
from voltage spikes

40 Channel VHF to UHF
• _~:..:: Block Converter

. 28.95 Ea.
24.954 & up

Deluxe Version - Features fine tuning knob,
matching X forme r & 2 cab les $38 ,95,- .

Jerrold 36 Channel
RemoteCATV ~
Converter
w/on/off Fine Tuning $94.95
58 Channel Wireless $109,95

BECKMAN i
~~~~~~~T;~O y~
Diode/transistor test function - ~
auto-polarity. auto-zero. and ~__
auto-decimal - 10 Amps AC and
DC Current Capability - Transistor $64 95
Gain Test (hFE) - Conductance . '

REFURBISHED
MONITORS
9", 12", Commercial $39 95
Grade as low as •

10KM Cordless Telephone
I ,.' Model 5500M (modified)

- $325.00
ExternalAntenna required
Forexport use only

CTC9R Phil ips Remote,1-tj~ Cable Converter
Ii ""' '' '.Micro computer technology. Ouartzcontrolled

. ::: I IC's locI(10picture & preven! dntt _ 60 channel
:::: selections. Programmable timeon & off . 24
........ • hour LEOdlQIUI clOck:• Favcnte channetmemo

", ory !. recall plus scane Wireless handheid

$139 95
"mtra-red" transmmer system. Automatic nne
tune • Adaptab ~ e 10 any br;lnd teleVISion . One

• yearwarr.tntyservice

SPARTAN Electronics Inc.

•

p.\..\.. J1I.q,1.
C (516) 499-9500

6094 Jericho Tpke.
, Commack, N.Y. 11725

I
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Ournew4V2 digit DMM
onlyacts expensive.

BECKMAN

continuity tests, theINSTA-OHMS® continuity
indicator works at the speed of a glance . For even
more convenience, the single rotary switch makes
function and range selection simple and sure.
Built to last

Packed with overload protection, the
4410 is designed for reliable service. It withstands
1500 Vdc or 1000 Vacon all voltage ranges as well as
6kV transients . A rugged 2A/600V fuse protects
current ranges and res istance ranges against over­
loads up to 500 Vdc. For extra long life, the 4410 uses
Beckman's custom designed switch and self-cleaning
gold contacts .

With so much performance and re liability at
your convenience, you'd expect the Beckman 4410
DMM to be expensive-not just $239.

For more information, see your local distri­
butor today. For the one nearest you, call or write:
Beckman Instruments, Electronic Technologies
Group/Instrumentation Products, 210Ranger, Brea,
CA92621; (714) 993-8803 .

ff

1000 200 ~C'
- - - - -- • ..20 v

1

• 100m

1

'B "'.5 2
BECKMAN 44"0

Now you can get 4V2 digit resolution plus an
unmatched combination of high performance features
for just $239.

Performance Power
The new Beckman Model 4410 DMM gives you

precise readings with resolutions down to 10 micro­
volts and 10 nanoamps . The 4410 offers you 0.05%
basic Vdc accuracy plus true RMS Vaccapability for

accurate readings of
complex ·waveforms .
Add to this RF shield­
ing and high input
impedance, and you
have superior 4V2
digit performance.
Easy to use

Built -in lOA
ac/dc capability elim­
inates the need to
carry an external
shunt. For fast
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Folding Meters are Better
Not all multi meters fold . There 's a
reason. While other manufacturers were
busy copying each others designs, BBC
looked at where portable meters were
used and how they could be improved.
The result is a unique approach. Folding
meters with large displays (18 mm LCDs)
and adjustable viewing angles. Now you
can have high performance in a meter
that excels in the field and on the bench.
Hands Free vs Handheld

In multimeters " hands free" is
significantly better than " handheld." You
need three hands to operate the typical
" handheld" meter in the field. One for
the meter and two for the probes. BBC's
folding design lets you use a neck strap
for the meter. This frees your hands for
the probes.
On the bench, the large , adjustable
displays payoff. It's a sensible design
that lets you make measurements faster
and more easily.

A Heritage of Precision
BBC 's track record of expertise in
prec ision engineering spans eight
decades. All our meters are built to
tough VDE and DIN safety standards.
The 31/2-digit DMM's feature 0.1 % basic
dc accuracy and externally accessible
fuses for overload protection.
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Compact, Rugged and Affordabl'e
To design the impact resistant case that
protects these DMM 's, BBC relied on the
industrial design skills of the Porsche
Design Studios.
When open, the display angle is easily
adjustable. When closed, the display
and the controls are protected, and the
meters turn off automatically.
Competitive pricing is another feature of
BBC,meters. Prices start at $193.00.
Available Locally
BBC meters are available throughout the
U.S. If your instrumentation supplier
doesn 't carry BBC yet, we'll gladly tell
you who does. Call toll free:

1-800-821-6327
(In CO, 303-469-5231)

BBC - METRAWATI/GOERZ
6901 W.117thAvenue
Broomfield, CO 80020, Telex 45-4540

Engineering Excellence In Testand Measurement

[BBC~I


