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

The DS500 power vacuum desoldering
station works with external air system.
The DS100 provides identical desoldering
performance linked with temperature
controlled soldering capability.

The new portable DS600 offers you a
compact self-contained vacuum/air pump

desoldering unit.

Which one is for you?

Use only genuine soldzrfing
tips from Weller.

The Cooper : 27502 USA Te! (919) 362-7510 Telex 579497
BOKER “TRESCENT " LUFKIN®NICHOLSON “PLUMB™ WELLER®WISS" XCELITE"
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SOLTEC

— g
ESIGNER’S EB
o = ' =
100 MHz OSCILLOSCOPE 2
MODEL 5100 e}
e 4 Channels/ 8 traces o
e Fast sweep speeds from 2nS/DIV 0
e Dual Time Base 8
¢ High sensilivity fram 2mV/D V 0o
e Glass epoxy circuit boards "y T
* 15,000 MTBF C ,@ RS 0
e Brilliant int2nsity, demed-mesh CRT ™ -
e Patented AUTO-FIX circuit fo- easy tnggermg‘ 8 @
o Jitter-free wigger circuit -
03CILLOSCOPE CAMERA g
WODEL 7000 0
¢ =jts all Osdllcscopes and most r?l
_og ¢ Anal /zers 1O
* an be hard-neld or mounted ‘ )g’
e Jses stancard Folaroid® film m
¢ Jariatlz aperturs control: 3.5 - 132 3
e Jariatle stutrer speeds: 1 second to ; 5,
1/125th & B o
¢ 3uilt-in * X*" zntact for event T
‘riggering g
w
m
Available hand-hed or bezel mount o

SCOPE MEMOBYIWAVEFORH.
Moo EL

..converts any oscilloscope into a
storage scope

..permits acquisition of analog data
with any computer

= Serage adapter far any  Pre-rigger switchable
ossilloscope with external in steps for recording the
trgger input “hisbry” of a

» Fermits recording of high ~ triggar event
sp2ed measured values ¢ Built-in linear interpolztor

vi~h strip chart recorders whic1 can be switched off .

» Awplitude resolution of e Memory capacity @
8 Lits = 256 steps 2000 bytes ;

» Meximum clock rate  Digital data input So Ec ®
2 MHz, permits storage and output

IO " D IEEE480 CORPORATION

» Pacallel operation possible e Strip chart recorder output.

11684 Pendieton Streel » Sun Valley, California 91352

(213) ' 767-0042 « TELEX: 67-4188
TCLL FREE 800-423-2344 Outside California
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Free Timex Computer, Software
and Free Timex Watch

Just in time for back to school...

Timex technology and the buying power of Communications
Electronics will put you in the challenging, fascinating arena of home
electronics for much less than you thought possible. As you grow in
your computer expertise and needs, you can be secure knowing your
TIMEX SINCLAIR 1000 Computer is expandable with a complete
line of accessories. You won't outgrow your T/S 1000 Computer — it
grows with you!

In addition to the accessories, Timex offers a full range of software for
the T/S 1000 Computer. Cassette programs designed especially for your
computer open the magical microprocessor doors to home management,
business applications, educational aids and computer games. If your
computer is used in business, it may be fully tax deductable.

Of course, as you become more skillful in using the T/S 1000 Computer,
you'll find 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 T/S 1000 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
Technical Support Group. They're ready to answer all your questions.

Join the home computer technology

generation at an amazingly low cost.
Receive your TIMEX T/S 1000 personal home computer and your

TIMEX quartz watch absolutely free when you purchase the following:

0O The Timex T/S 1016 16K Ram Pack

O The Timex T/S 2040 Printer

[0 And your choice of six of the following software cassettes:

1. College Cost Analyzer 10. Coupon Manager

2. Home Improvement Planner 11. IRA Planner

3. Organizer 12. Stock Option Analyzer
4. Money Analyzer 1 13. Geometry 1

5. Algebra 1 14. Statistics

€. Mixed Game Bag I 15. Power Pack 1

7. Fortress of Zorlac 16. Grimm's Fairy Trails
8. Gambler 17. Presidents

9. Supermaze 18. Cube Game

When you order, you will receive this complete package: T/S 1000
Computer, Ram Pack, Printer, choice of six Timex software cassettes, and
as an extra bonus, a coupon for afree Timex quartz watch. Butwait, there’s
more. If you order before October 31, 1983 from CE, Timex will also give
you a coupon that's good for an additional six free software cassettes from
achoice of over seventy titles (Frogger™ excluded). The additional value of
this bonus software is worth up to $116.70. Therefore, if you 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 continental U.S.A.

Order at no risk.

All Timex products carry CE’s 31 day money back guarantee. lf forany

reason you are not completely satisfied with this special offer, return
everything within 31 days and we will give you a full refund (less shipping
and handling charges). All Timex computer products come with a ninety
day warranty. Should anything go wrong with your Timex products,
simply mail it to Timex and they will promptly repair or replace it. Dealer
and educational inquiries welcome.
Mail orders to: Communications Electronics,” Box 1002-Dept. CE-10,
Ann Arbor, Michigan 48106 U.S A lf you have a Visa or Master Card. you
may call and place a credit card order. Order toll-free in the U.S. Dial
800-521-4414. In Canada, order toli-free by calling 800-265-4828.
Telex anytime 810-223-2422. [f you are outside the U.S.A. or in Michigan
dial 313-973-8888. Michigan residents add tax. The demand will be great
for this fantastic limited time offer, so be sure to order today.

Order Toll-Free 800-521-4414

T/S1000 is a registered trademark of Timex Corp.  Copyright® 1983 Communications Electronics™

sinci=ir 1000 )
Free!

Timex Sinclair 1000
Computer
a $49.95 value 4

Timex Watch
Choose your watch
from 5 styles
up to a
$49.95 value

&

; m‘,)’,ym

Choice of 6

Timex T/S 2040 Printer Software Cassettes

™ I

hod
Al COMMUNICATIONS d
ELECTRONICS" |

Computer Products Division

818 Phoenix (0 Box 1002 O Ann Arbor, Michigan 48106 U.S.A
Call TOLL-FREE 800-521-4414 or outside U.S.A. 313-973-8888

' ' Computer, Watch
F } & Software Cassettes

. " °
- YES, Please send my free Timex computer, soft- 4
« ware and watch with the purchase of a Ram Pack,
o Printer and choice of six cassettes for only $199.00 o
° (plus $10.00 for shipping/handling in the continental U.S.A. For Canada, °
Puerto Rico, Hawali, Alaska, or APO/FPO delivery, shipping is $25.00). P
® Mail To: Communications Electronics™
- Box 1002-Dept. CE-10 -
. Ann Arbor, Michigan 48106 U.S.A. i
. .
° List selection of cassettes by number: 1 2 3 4 5 6 °
® (Credit Card # Exp. °
* Name. °
. )
o Address. [
® city. Stat Zip -
) )
e Telephone PY
® Note: For additional product information call 800-24-TIMEX. L
® Toordercall 800-521-4414 or 313-973-8888 CE-10 @
® 0 0 0 000000000006 0606000000000 0
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YOUR OWN COMPUTER

A round-up of the computer systems currently available, organized
in price categories from under $500 to over $4500. Marc Stern
UNDER $500

$500 TO $1000

$1000 TO $1500

MANUFACTURER LIST

$1500 TO $2000

$2000 TO $2500

$2500 TO $3000

$3000 TO $3500

$3500 TO $4000

$4000 TO $4500

OVER $4500

BUILD THIS g3

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

TECHNOLOGY 4

10

12

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

SATELLITE/TELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen

VIDEOGAMES
Some different ways of distributing games.
Danny Goodman.

CIRCUITS AND 56
COMPONENTS

58

NEW IDEA
An award-winning project from one of our readers.

HOBBY CORNER
A new contest. Earl “Doc” Savage, K4SDS

EQUIPMENT 24
REPORTS

32
40

BK Dynascan Model 1653 and 1655 Variable Voltage Supply
Finger Print Control Module For Epson Printers

Global Speciaities Model 6000 Frequency Counter
Tektronix Model 213 DMM Oscilloscope
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208
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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 companies 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-
fusion 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
section, several articles that were
originally 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

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

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

e How To Design Analog Cir-
cuits. All about filters.

® And lots more!

Radio-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications, Inc., 200 Park Avenue South,
New York, NY 10003. Second- Ciass Postage Paid at New
York, N.Y. and additional mailing offices. One-year subscrip-
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.) Sln}gOe copies $1.50. © 1983 by Gerns-
back Publications, Inc. All rights reserved. Printed in U.S.A.

Subscription 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.

As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy
Because of possible variances in the quality and condition of materials and workmanshi
functioning of reader-built projects based upon or from plans or information published

this magazine.
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

ANTENNA
SWITCHING

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 terminals.
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 terminal 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 builtinto 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
multichanne! (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.

HI-FI VHS

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 information. As in Beta Hi-Fi, the standard longitudinal audio track is
retained to maintain compatibility of older tapes with Hi-Fi VHS machines. The specs of Hi-Fi
VHS are similar to those of Beta Hi-Fi—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%.

RANDOM-
ACCESS CED

They said it couldn’t be done—which gives RCA all the more satisfaction with its introduc-
tion of a random-access CED videodisc 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 ,” 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-control 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
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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-
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sion of International Telephone
and Telegraph Corporation, 1500
E. Ninth St., Pomona, CA 91766.

In Europe: ITT CANNON
BELGIUM S.A./N.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.

* GRABHER is the-trademark for a Pomona Electronics test ¢lip.

ITT Pomona Electronics
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WHAI'S NEWS

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 many studies
and inventions were researches
on the theories of alternating cur-
rent and high-voltage power.

Edwin Armstrong—born in New
York City in 1890—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-

W W W T WY R W e ey

y Nikola Tesla

20c¢ § Philo T Famsworth 20

4 .
FOUR AMERICAN INVENTORS ARE HONORED on US postage stamps.

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.

Videogames 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.

PUPNPES PP PP SO WP W W N

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.

MASTER MODULE PLUGGED INTO AN ATARI V
the telephone brings the avid player a plethora of the latest video games.

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

600 and connected to

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.

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
will 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.
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2213/2215/2235

DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

Now 60 MHz or 100 MHz Tek quality
Is just a free phone call away!

Tek has expanded its
best-selling 2200 scope line
up to 100 MHz. And brought
it alt 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
(13.5Ib.) 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 all! You
can order, or obtain literature,
through the Tek National

2213 2215 2235
Bandwidth 60 MHz 60 MHz 100 MHz
No. ot Channeis 2 2 2 + Trigger View
Alternate Sweep — Yes Yes
Vert/Trig B/W Limit — — Yes— 20 MHz
Single Sweep — — Yes
Accuracy: Vert/Horz 3% 3% 2%
Delay Jitter 1:5,000 1:10,000 1:20.000
Trigger'g Sensitivity 0.4divat 2 MHz 0.4 divat 2MHz 0.3divat 10 MHz
Input 2-C 1M —30pf 1MQ —30pf TMQ - 20pt
Variable Holdoff 4:1 41 10:1
Price $1200% $14501 $19501
Marketing Center. Technical Call toll-free:
personnel, expert in scope 1-800-426-2200,

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.

Extension 76.

In Oregon, call collect:
{503) 627-9000, Ext. 76.

+Price FO.B. Beaverton. OR.

“3-year warranty includes CRT and applies to 2000
family oscilloscopes purchased after 1/1/83.
Scopes are UL Listed, CSA and VDE approved
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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 | 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-80, 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!

2L Yoo

ART KLEIMAN
Editor
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SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

RADIO-ELECTRONICS

THREE-BIRD
SYSTEM

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 ESCALATES
TRANSMISSION

NBC-TV is now feeding its entire New York-originated schedule via satellite, with most of the
programming traveling via Comstar D-3, transponder 1V (at 87° west longitude); some
afternoon programming goes out via Satcom |V, 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-circuit news reports transmitted daily at 4:30 p.m. (eastern
time).

RCA LAUNCHES
ADVANCED
SATCOM

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.

AROUND THE
SATELLITE
CIRCUIT

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.

VIDEOTEX/
TELETEXT BRIEF
BITS

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 Fiorida 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 financiat
service companies) may soon offer online interactive services via The Source. R-E
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NEW

Tech VOM
WwWV-547C

n - VOM
Ty - 6a7C

I ] Drop-proof. Fuse protected.
High impact. ABS plastic case.
[ ]

Rugged,
accurate taut-band meter.
[ ]

Sensitivity
20,000 ohms-per volt DC
9,000 ohms-per voit AC
[ ]

21 color coded ranges.
o

Snap action,
dual detent range switch.
[ ]

Temperatdre scale -
(optional accessory)
[ )

User oriented
“right angle” test leads.

For $35.50
Here's your best VOM 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 optional).

WV-547D. Same instrument in impact-resistant
carrying case. Handle converts to tilt stand.

$39.95

Want full technical details and a demonstration? Call toll-free, 1-800-523-3696, for the VIZ distributor near you.

7

Look to VIZ for value, quality, availability.
Over 70 instruments in the line— PLUS full accessories.
VIZ Mifg. Co., 335 E. Price St., Philadelphia, PA 19144
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www americanradiohistorv com



VIDEOGAMES

Alternate means of distribution
DANNY GOODMAN, CONTRIBUTING EDITOR

RADIO-ELECTRONICS

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
called GameLine by Control Video
Corporation (8620 Westwood Center
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 CVC’s Game-
Line Master Module for $50-60 at a local
videogame store. That gizmo, shown in
Fig. 1, looks like an oversized 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 registration fee sets up your
account with CVC. All charges are billed
to a credit card, and parents have the
option of limiting the dollar amount play-
able per week. Each time you download a
game, you are charged $1.00. For that
dollar, you get about 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 monthly newsletter
(free for the first year). Responding to

L

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 the listings are of
smaller—and a few defunct—producers,
including Telesys, U.S. Games, Data
Age, and so on. If CVC can attract the big
guns—Atari, Activision, Parker,
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-name game 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 GamcLine Masrer
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
(501 Vandell Way, Campbell, CA
95008). Although the firm is focusing its
attention on computer cartridge-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

| SOUND

| CHALLENGE

1
the store with a new program at one-third
the regular cost.

Romox has signed up several major
computer-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 home

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

‘ CIRCLE 101 ON FREE INFORMATION CARD

l Comma Vid Cake Walk

| GRAPHICS

EASE
OF LEARNING

VALUE

THERE IS NO LACK OF ‘‘CUTESY’’
videogame cartridges available for the
2600, yet more keep coming. CommaVid
Inc. (1470 N.Farnsworth, 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
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NEW!
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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
stock for quick shipment, soif 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 CE.

Regency? M100

List price $319.95/CE price $199.00
6-Band, 10 Channel & No-crystal scanner
Search ¢ Lockout ¢ AC/DC

Bands: 30-50, 144-174, 440-512 MHz

The Regency Touch M100 provides the ease of
computercontrolled, touch-entry programming
in a compact-sized scanner for use at home or
on the road. Enter your favorite public service
frequencies by simply touching the numbered
pressure pads. You'll even hear a “beep” tone
that lets you know you've made contact.

In addition to scanning the programmed
channels, the M100 has the ability to search
through as much as an entire bandforan active
frequency. When a callis received, the frequency
will appear in the digital display. You can either
continue searching or storethe newfrequencyin
one of the 10 scan channels.

NEW! Regency® HX650

List price $119.95/CE price $84.00

5-Band, 6 Channel ® Handheld crystal scanner
Bands: 30-50, 146-174, 450-512 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 price in-
cludes battery charger/A.C. adapter.

NEW! Regency® MX7000

Allow 120-240 days for delivery after receipt of
order due to high demand for this product.
List price $599.95/CE price $449.00
10-Band, 20 Channel ® Crystalless ® AC/DC
Frequency range: 26-27, 30-108, 108-136 AM,
144-174,440-512,806-881 MHz, 1.0 GHz, 1.1 GHZ
In addition to normal scanner listening, the
MX7 0C0 offers CB, VHF, and UHF TV audio, FM
Broadcast, all aircraft bands (civil and military),
800 MHz communications, cellular telephone,
andwhen connectedtoa printer or CRT, sateilite
weather pictures.

The Regency Touch MX7000 provides the
ease of computer controlled, touch-entry pro-
gramming in a compact-sized scanner for use
at home or on the road. Enter your favorite fre-
quencies by simply touching the numbered
pressure pads. You'll even hear a “beep” tone
that lets you know you’ve made contact.

In addition to scanning the programmed chan-
nels, the MX7000 has the ability to search through
as much as an entire band foran active frequency.
When a call is received, the frequency will
appear on the digital display.

NEW! JIL SX-200

CE price $279.00/NEW LOW PRICE
8-Band, 16 Channel ® No-crystal scanner
Quartz Clock ¢ AM/FM e AC/DC

Bands: 26-88, 108-180, 380-514 MHz.

Tune Military, F.B.l., Space Satellites, Police &
Fire, D.E.A., Defense Department, Aeronautical
AM band, Aero Navigation Band, Fish & Game,
Immigration, Paramedics, Amateur Radio, Jus-
tice Department, State Department, plus thou-
sands of other restricted radio frequencies no
other scanner is programmed to pick up.

The JIL SX-200 features unrestricted federal
frequency coverage - all 8 bands, selectable
AM/FM receiver circuits—60db plus selectivity,
tri-switch squelch settings — signal, audio and
signal & audio, outboard AC power supply - DC
at 12 volts built-in, quartz clock— bright vacuum
fluorescent blue readouts & dimmer, dual level
search speeds - tri-level scan delay switches,
16 memory channels in two channel banks,
receive fine tune (RIT) £ 2 KHz, speaker,
recorder, and recorder control jacks, dual level
RF gain settings—20 db pad, AGC test points for
optional signal strength meters andmany more
features. Order your JIL $X-200 scanner today.

NEW! JIL SX-100

CE price $149.00/NEW LOW PRICE
8-Band, 16 Channel e Crystalless ® AC/DC
Frequency range: 30-54, 140-174, 410-514 MHz.
The JIL SX-100 scanner is a mobile keyboard
programmable scannerthatputs youinthe seat
of the action at home or in your car. Compact
and good looking, the SX-100 even gives you
the time and date. It's small size will easily fitin
most domestic or foreign cars and it's AC/DC
adaptable for home use.

Regency® R106

List price $149.95/CE price $99.00

5-Band, 10 Channel e Crystalscanner ® AC/DC
Frequency range: 30-50, 146-174, 450-512 MHz.
Aversatile scanner, The Regency R-106 is built
to provide maximum reception at home or on
the road. Rugged cabinet protects the advanced
design circuitry allowing you years of depend-
able listening.

You'll hear calls on all the public service
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-
ance you have come to expect from Regency.
Order crystal certificates for each channel.

NEW! Regency® D810

List price $399.95/CE price $259.00
8-Band, 50 Channel ® Crystalless ¢ AC only
Bands: 30-50,88-108, 118-136, 144-174,440-512 MHz
This scanner offers Public service bands, plus
Aircraft and FM broadcast stations. You can
listen to Bach or a Boeing 747, the Rolling
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
channels just by pushing a button.

Regency® R1040

List price $199.95/CE price $129.00
8-Band, 10 Channel ® Crystalless ® AC only
Frequency range: 30-50, 144-174, 440-512 MHz.
Now you can enjoy computerized scanner ver-
satility at a price that's less than some crystal
units. The Regency R1040 lets you in on all the
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones.
Programming the R1040 is easy. Merely touch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 channels.

Fanon Slimline 6-HLU
List price $169.95/CE price $99.00

Low cost 6-channel, 4-band scanner!
The Fanon Slimiine 6-HLU gives you six chan-
nels of crystal controlled excitement. Unique
Automatic Peak Tuning Circuit adjusts the re-
ceiver front end for maximum sensitivity across
the entire UHF band. Individualchannel lockout
switches. Frequency range 30-50, 146-175
and 450-512 MHz. Size 2% x6% x 1!" Includes
rubber ducky antenna. Made in Japan. Order
crystal certificates for each channel.

TEST ANY SCANNER

Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep it. if for
any reason you are not completely satisfied, return it in
original condition with all parts in 31 days, for a prompt
refund {less shipping/handling charges and rebate credits).

CIRCLE 22 ON FREE INFORMATION CARD
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OTHER RADIOS & ACCESSORIES
Regency® C403 Scanner. ......................... $59.00

Panasonic RF-9 Shortwave receiver .............. $84.00
Panasonic RF-799 Shortwave receiver ....... ... $219.00
Panasonic RF-2600 Shortwave receiver. . $199.00
Panasonic RF-2900 Shortwave receiver...... .$249.00
Panasonic RF-3100 Shortwave receiver. .. ... .$269.00
Panasonic RF-6300 Shortwave receiver......... $539.00
NEW! Bearcat®t 151 Scanner............ .. .$169.00
NEW! Bearcat® Five-Six Scanner................$129.00
Bearcat® 300 Scanner........ Lo ....$349.00
Bearcat® 250 Scanner ... .. i ..$279.00
Bearcat® 200 Scanner................ $189.00
Bearcat® 210XL Scanner ... ... . $229.00
Bearcat® 20/20 Scanner........... ........$289.00
Bearcat® 100 Scanner .. .. P e PO PR I $289.00
Bearcat® Weather Alert. .............. . ............ $49.00
CHB-6 Fanon AC Adapter/Battery Charger...... $15.00
CAT-6 Fanon carrying case with beltclip.......... $15.00
SP55Carrying case for Bearcat Five-Six .. ........ $15.00
MA-506 Carring case for Regency HX650 ....... . $15.00
SCMA-6 Fanon Moble Charger/Audio Amplitier. ... $49.00
AUC-3 Fanon auto lighter adapter/Battery Charger. .. $15.00
FB-E Frequency Directory for Eastern U.S.A ......$12.00
FB-W Frequency Directory for Western U.S.A......$12.00
TSG“Top Secret” Registryof U.S. Government Freq. ... $15.00

RRF Railroad Frequency Directory. . ...
ESD Energy Services Directory............
ASD Frequency Directory for Aircratt Band

SRF Survival Radio Frequency Directory .......... $10.00
TIC Techniques for Intercepting Comm. Manual...$12.00
CIE Covertlntelligence, Elect. Eavesdropping Man. .. . $12.00
B-4 1.2 V AAA Ni-Cad batteries (set of four) ......... $9.00
B-6 1.2 V AA Ni-Cad batteries {set of four) ......... $12.00
A-135c Crystal certificate......................... $3.00

Add $3.00 shipping for all accessories ordered at the same time.
Add $12.00 per shortwave receiver for 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
$35.00 each plus $3.00 for UPS shipping in the

continental 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™ Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax or supply your
tax |.D. 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 subject to availability, accept-
ance and verification. All sales on accessories are
final. Prices, terms and specifications are subject
to change without notice. All prices are in u.s.
dollars. Out of stock items will be placed on back-
order automatically unless CE is instructed dif-
ferently. Minimum prepaid order $35.00. Minimum
purchase order $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 writing to CE. International orders are
invited with a $20.00 surcharge for special handling
in addition to shipping charges. All shipments are
F.O.B. Ann Arbor, Michigan. No COD’s please. Non-
certified and foreign checks require bank clearance.

Mail orders to: Communications Electron-
ics” Box 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 perscannerfor U.P.S. ground
shipping and handling in the continental 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 800-521-4414. In Canada, order
toll-free by calling800-265-4828. Telex anytime
810-223-2422. If you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics™
t Bearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
1 Regency is afederally registered trademark of Regency
Electronics Inc. AD #072583
Copyright®1983 Communications Electronics™

™

Sl COMMUNICATIONS
ELECTRONICS™

Consumer Products Division

818 Phoenix O Box 1002 O Ann Arbor, Michigan48106 U.S.A.
Cailtoll-free 800-521-4414 oroutside U.S.A. 313-973-8888
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VIDEOGAMES

continued from page 12

RADIO-ELECTRONICS

An introductory screen depicts a large
face of a mustached baker, complete with
chef’s hat, and pairs of cakes streaking
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 comes
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 falls to
the floor, and a cleanup man comes out
and sweeps the mess away. To keep things
interesting, pastries come at random,
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 turns red and stops for a few seconds,
allowing you some time to catch up with
the other cakes.

The cartridge contains 16 variations of
this one-player game. Differences be-
tween versions lie for the most part in the
speed of the cakes and the response speed
of the baker to your joystick action. A few
variations at the top-end feature tricky
gingerbread men who move along the be-
Its erratically.

What disappointed me most about
about this game is what I call the two-
dimensionality of the game play. I’m not
talking 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 graphics and sound (sound
that does more than chime a dull tone at
the acquisition of each point) that you
probably already own enough games of

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 through the colors to avoid
burn-in on a color TV. There is also an-
other potential problem: the cartridge
may not work on the Colecovision 2600-
cartridge adapter—the sample we had did
not.

Atari’s Space Dungeon for
Atari 5200
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FOR THE POOR 5200 OWNERS WHO HAVE
had to get by with only a handful of car-
tridges, let it be known that relief is on the
way; the recent crop of Atari (1265 Borre-
gas Ave., Sunnyvale, CA 94086) 5200
cartridges have been outstanding addi-
tions to the fledgling library. And I don’t
think I’ve come across a more challeng-
ing and purely addictive action-
videogame cartridge on any system to
date than Space Dungeon,

One of the most unusual features of this
game is that the player must use both
joysticks to control the action. The car-
tridge is packaged with a special plastic

brace that tries to hold both controllers
steady while you concentrate your
physical action on the joystick. Without
going into the somewhat inane instruction
manual explanation of what your screen
character is doing, suffice it to say that
you must move your character 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.
Atlevels 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 firing direction of a powerful
| laser-type cannon. Unfortunately, you

have only eight firing directions, so to
aim at a rapidly oncoming enemy, you
need to juggle the firing direction and
movement of your character. That’s not
an easy task by any means because each
joystick needs to go in opposite direc-
tions: moving away from 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 bonus portal to the next level, and
where you dropped the treasure the last
time an enemy hit you.

The physical challenge of maneuver-
ing two joysticks is trouble enough.
When you add the very fast action on
screen, you have one harried time keep-
ing on top of the situation. Space
Dungeon is an excellent 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 offerings. R-E

-
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Where's Your ELECTRONICS Career Headed?
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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 further with a

B. S. DEGREE

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

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
2500 South La Cienega Blvd.
P. O. Box 35499
Los Angeles, CA 90035

The Move You Make Today Can Shape Your Future

h=

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran-
tham staff for independent study at home, are
supplied by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran-
tham teaching staff.

Recognition and Quality Assurance

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

We are located at 2500 S. LaCienega Blvd.,
Los Angeles, California, but for faster response
please use our mailing address: P. O. Box 35499,
Los Angeles, CA 90035.

10-83
P. O. Box 35499, Los Angeles, CA 90035

Grantham College of Engineering

Please mail me your free catalog which explains your
B.S. Degree independent-study program.

Address
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Everybody’s making money
selling microcomputers.
Somehody’s going to make money
servicing them.

Now NRI Trains You At Home To Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers
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Training now includes either the TRS-80 Model 4
Microcomputer with Disk Drive or the TRS-80
Color Computer with Computer Access Card; pro-
fessional LCD multimeter; the NRI Discovery Lab;
and hundreds of demonstrations and experiments.

Seems like every time you turn
around, somebody comes along with
a new computer for home or business
use. And what's made it all 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
of hobbyists 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. The U.S. Department of
Labor projects over a 600% increase in
job openings for the decade; most of
them new jobs created by the expanding
world of the computer.

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

Learn At Home
to Service Any Computer

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

but word processors and data ter-
g minals, too. Train you at your con-

~ & venience, with clearly written “bite-

g 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

N ) TRS-80™ Model 4, now with disk

B 55« drive and the capabilities and fea-
& ¢

> o(;f tures to perform a host of personal

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 it’s yours
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

at each step. Using the NRI Discove
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 professional 4-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 at work and
demonstrate its power.

Same Training Available

With Color Computer
NRI offers you the opportunity to

train with the TRS-80 Color Computer

wwWw americanradiohistorv com

as an alternative 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 in BASIC
and advanced machine language, you
gain hands-on experience in the oper-
ation and application of the latest com-
puters for both business and personal
jobs. You're trained to become the fully
rounded, new breed of technician 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.

Other Opportunities
NRI has been giving ambitious
people new electronic skills since 1914.
Today's offerings also include TV/Audio/
Video Systems servicing with training
on our exclusive Heath/Zenith com-
puter-programmable 25" diagonal
color TV... Industrial Electronics, Design
Technology...and other
state-of-the-art
courses.

verifying its operatior - 4

The Training is Priceless.
Send the postage-paid card for

our 104—pa%le 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 SCHOOLS
McGraw-Hill Continuing

NV 3 Education Center

'l 3939 Wisconsin Ave.

€e . Washington, DC 20016
| Hill

We'll give you tomorrow.

€861 4390100
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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, |
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

1 Year Warrant

50B-180

—3)

1 79 00 +s7.00
. Shipping

 Sensitivity 10mV/Div.

* input imped. 1M Q, 35pF shunted

¢ Maximum vertical input voltage
600V p-p or 300V (DC + AC peak)

® Attenuation 1/1, 1/10, /100

o CRT 7Smm round screen

©8-1/16"W x 6-7/16"H x 12'%"D

* Weight: 8.3 tbs.

return in original condition.

NO QUESTIONS ASKED!

—
* TRY FOR 10 DAYS. Il not satistied, ’) E I s

{ y :
: 39 95 +s4.00
] Shipping
* AC DC to 1000V/DC to 10A
* Resistance up lo 2M ohms
® DC accuracy 10.5% typica!
® Auto polarity
* Fuil overload protection
* Low battery indicator
* Fuil overload protection
*7"H x 3%"'W x 14D, WL 16 oz.

v { I : ~) I i}
54 95 +s4.00
- Shipping
* Continuous lemp. adjust. at front
* Temp. range 100°C to 500°C -
* Heater power 48W, 24V
« No RF interference
o LED indicators for power & heater
« Direct temp. indicaling meter
4% "W x6°D x 3'H. Wt 4 1bs.

&
RE
50500

ELECTRONIC PARTS SUPPLY, INC. 2,
1029 Oak Street, Oakland, CA 94607

** WE WILL NOT BE UNDERSOLD!

Give us the cheapest quotation you
have received and WE'LL BEAT IT!!

— ey

Money Order, Visa, MC, COD Welcome.

TOLL FREE 1-800-227-0104

In Calif., Hawaii & Alaska 1-415-839-2267

Calif. Residents add
appropriate Sales Tax.

- Overseas Orders add
5% tor Shipping.
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

arn up to
$600 a week
and more!

I o0

& Learn at home in spare time.

No previous experience needed.

Home-Study course that prepares you for the FCC
Radiotelephone license eaam in your spare time'! An
FCC Government license is vour “ticket™ 1o thousands
of exciting jobs in Communications. Radio & TV,
Mobile two-way. Microwave, Computers. Radar. Aero-
space and more. You don't need a college degree to
qualify. but you do need an FCC License. No need to
quit your job or go to school! You learn how to pass
the FCC License exam at home at your own pace with
this casy-to-understand. prosen course. It's casy. fast
and low cost! GUARANTEED PASS  You get vour
FCC License or money refunded. Write for free details.
Soon yvou could be on your way to being one of the
highest workers in the electronics field. Send for FREE
tacts now. MAIL COUPON TODAY!

| Bl lylayglatydufyiis

1 command PRODUCTIONS

]
1 FCCLICENSE TRAINING, Dept.90 1
i1 P.0O.Box 2223, San Francisco, CA 94126 [ ]
1 Rush FREE facts on how | can get my FCC License in 1
1 sparc time. No obligation No salesman will call [ |
1 NaME 1
! aooress !

CITY _ STATE___ ZIP

lececscecrsescccnnacrsnan=

No costly School. No commuting to class. I'he Original




Here's why we're Number One.

When it comes to logic probes, more people purchase Global
Specialties! Because you can spend twice as much and not
get the speed, precision, flexibility and accuracy offered by

our four logically-priced probes—including our remarkable True multi-family
new 150 MHz ECL Probe. Not to mention the versatility, performance:
reliability and durability we've become famous for. DTL'OTECEMOS'

But we don't stop there. When it comes to logic testing, Global
Specialties does the complete job. With our DP-1 auto-sensing
digital signal injector—for fast, easy stimulus-response testing
at an economical $83.00* Plus a line of multi-channel Logic
Monitors that provide an inside picture of circuit activity at up
to 40 nodes simultaneously. And each product has an idea-
filled applications manual—as well as an unmatched line of
highly-functional accessories, to extend its versatility still more.

With Global Specialties, there's no need to compromise on
performance. Orvalue. Discover for yourself why we're the
number-one logical choice!

N Easy-to-use Memory __ 4
o \m:F\V}', and Pulse functions
& F N\
/5’@%\ & -
AT M")‘ Full readout Interchangeable thin-
\‘0%/4' indications—HI, LOW profile power cords
g PULSE N (instead of awkward.

heavy or coiled cords)

Overload and AC-line-
protected high-
impedance input

Linear input impedance Al ,
eliminates errors due to ' Il specs conservative

non-uniform Inading and guaranteed

Unsurpassed reliability-
performance proven

Half the price for equal
Complete tine of (or better) performance
interchangeable
probe tips and
grounding wires,
including easy
clip, banana plug.
alligator clip
jumpers and
variety of power
cords

Circuit-powered with
T~ reverse-voltage
protection

Standard LP-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

10 nsec (6 nsec, typical) and 50 MHz!

New ECL LP-4t, $150.00; the new industry standard—with
memory, guaranteed to 4 nsec (2 nsec, typical) at 150 MHz!
'LP-4 probe exclusively for use with ECL. For DTL, TTL or
CMOS, select LP-1, -2 or -3.

Compact, high~|FﬁBact,

d human-engineered case GLOB l L
70 Fuiton Terr.. New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227 Ca“ tOl l'free for detalls
OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992 spEcI n LTIEs 1 800 243 607 7
Europe: Phone Saffron-Walden 0799-21682, TLX 817477 = - -
Canada: Len Finkler Ltd., Downsview, Ontario During business hours

*Suggested U.S. resale. Prices, specifications subject to change without notice. © Copyright 1981 Global Specialties Corporation.
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Three New
31/ Digit DMMSs!

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

The 470tm is our new low-cost, full-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 VOM (with
world famous 260® styling) has 0.1 basic accuracy, 28 ranges, bright
LED display, rechargeable batteries.

These 3 new DMMs will join the family of 29 other UF
UL Listed Simpson Instruments . . . available at lead- “

ing electricallelectronics dlstnbutors worldwide. / @

NETAUNE ACCURATE S A

A Kary lndusmes Inc. Subsrd:ar
853 Dundee Avenue, Elgln IL 60120

(312) 697-2260
Telex 72-2416
Cable SIMELCO

[

Mll l
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360 Series 3

characters. Dot-matrix 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-matrix and
formed-character printers are speed, print
quality, and functionality. (Contrary to Mr.
Spindle's assertion, noise level is a function
of image technology, ratherthan 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-matrix
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

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

THE PROGRAMMA il

| thought | would let you know how much |
enjoyed building the Programma ///, and best
of all the application and use of it. | was able to
build it in 12 hours’ time.

When | fired it up, | found one wiring error
and one bad IC. The LM380ON 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. |
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 | would let you know about that, in
case someone else has the same problem.

Allin all, it was a fine project and I loved it. |
have learned more about IC’s these past two
weeks, using your Programma ///, than in the
previous 10 years. | have even fixed a way
with the plugs to test op-amps.

GEORGE STEINER
Sacramento, CA R-E



Now you can choose
from the big, wide
wonderful world of

ZENITH
VIDEQ/AUDIO RS
ACCESSORIES

=

new sights, and fun
you may be missing

Today, with more of us tapping into our
TVs for more than the news, sports, and the
typical TV “shows” we are so familiar with,
Zenith introduces a whole host of video
accessories designed to access just about
anything in the television spectrum.

First among these super-convenient TV
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 of changing
connections manually.

Individually packaged and clearly
labeled for cash-and-carry convenience at
your Zenith dealer’s are such TV 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 in virtually
any combination...plus cables in a variety
of lengths, each with gold electroplated
connectors.

Also included in this, 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 TVs, home
appliances, and solid-state electronics in
your home from damaging high-voltage
surges the year-around.

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

ENITH

The quality goes in before the name goes on®

Zenith Radio Corporation
Service, Parts & Accessories Division
11000 Seymour Avenue
Franklin Park, Ilinois 60131
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EQUIPMENT REPORTS

B&K-Dynascan Models
1653 and 1655 Variable
Voltage Supplies

CIRCLE 103 ON FREE INFORMATION CARD

WE’VE FELT FOR A LONG TIME THAT ONE
of the most useful pieces of test equip-
ment for servicing TV sets is the variable-

B&K  1653/1655

OVERALL
PRICE

voltage transformer (Variac). Now,
B&K-Dynascan (6460 West Cortland
Street, Chicago, IL 60635) has come up

with a couple of units that are even better.
Those are their model 71653 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 modern 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 /655. The 1653
has a 2-amp current rating, ample for
practically all TV sets. The /655 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.

RADIO-ELECTRONICS
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One source
for thousands
of VCR parts.

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
1F6627) and VCR Tool Catalog (Form
1F6857). Or write: RCA Distributor and
Special Products Division, 2000 Clements
Bridge Road, Deptford, NJ 08096.

‘Service more than 95 RCA and other brand
models with these VCR Parts Kits:
199094 and 199095 Belt Kits, 199096 Lamp Kit, 199097 Fuse Kit, 199300 IC Kit

www americanradiohicstory com



What if there were a
‘fastEI: way to buiid and
test circuits?

There is. Circuit-Strip from AP
PRODUCTS makes circuit building
ashap, 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
AWG solid hook-up wire. If you
want to make a circuit change,
just unplug the componentsin-
volved and start over. It's just
that easy. Circuit-Strips feature
610 plug-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. C rcuit-Strip has 3 molded-
in alpha-numeric grid for in-

stant ‘dentification cf every tie-

point. Schematics can be la-
beled with each tie-paint loca-
tion to make circuit building
faster and troubleshooting
easier Circuit-Strip i ideal for
electronic Zraining prcgrams as
well 3s l[abaratory use.

# - "
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What if Circuit-Strip had
ahew low price?

It does. Circuit-Strip now carries
a suggested resale price of only
$12. That means that the best
tool for the job now has the
best price ever.

)Nhat if vpu need more
information?

That's easy, too. Just call tcll free
800-321-9668 for the name of
the distributor near you. ( n
Ohio, call collect (216) 354-2101.)

AP PRODUCTS INCORFJ3ATED
9450 Pineneedie Dr. * 3ox 540
Mentor, Ohio 440€1 -0540
(216] 354-2101

TWX: B10-425-2250

in Europe, contact A P FRIJDUCTS
GmbH Basuriesweg 21

D-7051 Weil 1 » West bermany
Phone: (07157 62424

TLX: 841 0 23384
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Both units have a front-panel meter that
measures voltage and current. The met-
er’s function is selected by pushbutton
switches. On the /653, the meter mea-
sures voltages when the button is in, cur-
rent when it is out. The /655 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 mA). There is one isolated outlet
on the /653, and two on the 1655.
However, the manufacturer warns
against plugging two hot-chassis sets into
the 1655 atthe 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

. . . AND IT'S YOURS!

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

details.

CALL TOLL FREE TODAY!

1-800-543-3568

NATIONAL WATS

1-800-762-3412

OHIO WATS

705 WATERVLIET AVE., DAYTON, OHIO . 45420

IN DAYTON e (513) 252-5662

TELEX NO. 288-229
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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 (105-volts AC) or
high (125-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 worked perfectly.

The model 1653 carries a suggested list
price of $165; the model /655 carries a
suggested list price of $350. R-E

continued on page 30

SERVICE

DWNEND

“If you think that’s bad, you should try
turning it on when it's plugged in!”’
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JEDEC and Commercial
Replacement Devices for
maintenance

repair .
operations

for use in conjunction with
RCA SK Series Devices

The newest hoow

17 the MRO Sex\es\
Over 3000 RCA deNces

replace 9500 YeOTN,
270 COmmercia\ \NQRx.

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 Council

SK Replacement
Solid State
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Now you can order

the ‘‘Study Guide for

the Associate—Level CET

Test” from the Internationai
Society of Certified Electronics
Technicians. It includes material
covering the most often missed
questions on the Associate CET
Exam. 8%z x 11", paperback,

BOGpaEe:} CERT'F'E

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

Name

EQUIPMENT REPORTS

continued from page 26

Address

City_

State Zip

____ copies @ $5.00 ea.
____ Send material about ISCET
and becoming certified.

Finger Print Control
Module for Epson Printers

SOME OF THE MORE POPULAR PRINTERS,
such as the the Epson MX-80/MX-100
printers and their clones—such as the
printer for the IBM PC—have extended
software-programmable “‘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 print 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 CHRS3(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,

FINGER
o+ PRINT

CIRCLE 104 ON FREE INFORMATION CARD

Dresselhaus Finger Print

OVERALL

Azuza, CA 91702) comes in. It is a user-
installed retrofit device for the Epson (and
similar) printers that allows many of the

RADIO-ELECTRONICS

w
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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

,.,\SOOKETS' 2 DON'T | i o e over e
i FORGET
Se"d G100,

With Finger Print, the user can select
for DIP Socket Deal!

the setup function(s) before printing
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.

mg)wwmw

$ 814 16 24 /US we will send Finger Pri : : :

. S, 14,16, ger Print provides either nine or ten
$ and 40 pin p g%“ ‘;Rgsa?:{o functions, depending on whether the
i ' DIP Sockets witr?$% 00 OFFg Epson printer has Graftrax or Graftrax-

Plus. If the printer has Graftrax 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 PRINT (16.5 characters-per-
inch); 3. poUBLE WIDE (does not auto-

Coupon on
any purchase.

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

AN ABND AW

Box 410 1-800-526-5960 matically cancel at the end of the print
Frenchtown, NJ 08825 | NJ call (201) 996-4093 USE line); 4: EMPHASIZED (creates bold print);
- k for Socket Deal 5. DOUBLE STRIKE creates super-bold
il E|II_|n_t_)eli)w_orES_ OL g: f_ fa_ H Ha N YOUR printing when used with EMPHASIZED
) command or it can be combined with

O | want the Socket Deal Enclosed is my $1.00 cash. READER e Ty N [ -
type’’); 6: PERFORATION SKIPOVER (when

N Name SERVICE printing near the bottom of the page the
rinting automatically skips over the per-

Address CARD Forations of tractor-feyd pager); 7 lNDFl;NT
City State Zip (indents left margin six spaces so print-
outs can be punched and put into binders
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[ ¥ [clectonic componens]

1355 SHOREWAY ROAD
BELMONT, CA 94002

*.Quality Components
e Competitive Prices

BUG CAGE

!
o

One-Stop Component Center ®

e Over 650 Items Available From Our 700
Authorized JIM-PAK Distributors
e Send Self-Addressed Stamped Envelope for.1983 Catalog and Distributor List

BUG BOX

w!
!

BUG TRAYTM — stores in Bug Cage * Molded
plastic ¢ Three styles: Open (1 compartment); Ver-
tical (5 compartments); and Horizontal (8 compart-
ments) « Ideal for tools, hardware, components, etc.
« Color: Black « Size: 3.55" x 5.05" x 6"

PART NO.
BTH-002
BTV-002
BTO-002

Ft_)rizontal Bug Tray (2)
Vertical Bug Tray (2)
Open Tray (2)

BUG CAGE™ — g |ocations store Bug Boxes,
Big Bug Boxes or Bug Trays ¢ Modular & interiock-
ing » Cage size: 5-1/8"x5"x3-7/8" = Color: Blue

PART NO ....BGC-001B

DATA BOOKS

Part No. Description Pages

30001  National CMDS ( 628 pg.)
30003  National Linear (1952 pg.)
30005  National TTL Logic . . .. .( 624 pg.)
30008  National Memory { 464 pg.)
30009 Intersil Data (1356 pg.)
30013 Zilog Micro { 641pg.)
10400  Intel Data (1405 pg.)

LSI BIG BUG BOXT™M — Dpesigned to store
large IC's, Resistors, Capacitors and Diodes » Three
vertical and three horizontal dividers included
« Color: Blue « Size: 49" x3.3" x .6".

PARTNO. .......... BLX-002B (2 Boxes)
ANTI-STATIC
BLX-002BAS 2 Boxes)

PART NO.

BUG BOXT™™ — 30 individual compartments
» Stores 60 8-pin or 30 14- or 16-pin DIPs ¢ Heavy duty
injection molded plastic ¢ Clear piastic cover slides &
locks  Cover marked w/numbers 1-30 « Compartment
size: 17 x 3.75" x .5" deep *» Box size: 497 x 3.3"x 6"
* Weight: 1.75 oz. « Color: Blue

PART NO BGX-002B (2Boxes)
ANTISTATIC ————————
PARTNO. ... ... .. BGX-002BAS (2 Boxes)

CONNECTORS

Description
9 Pin Plug
9 Pin Socket
15 Pin Plug .
15 Pin Socket
25 Pin Plug (Meets RS232)
25Pin Socket (Meets RS232)
37 PinPlug . . .
37 Pin Socket
50 Pin Plug .
50 Pin Socket

Accessories
Hood for DE-9 Saries Connactors
Hood for DA-15 Series Connectors
Hood for DB25 Series Connactors
Hood for DC37 Series Connactors
Hood for DD50 Series Connectors

JE224
Adjustable Switching

Power Supply Kit
4.24VDC REGULATED, UP TO 5AMP

The JE224 is a high-efficiency power supply utilizing a
LH1605 5 amp switching regulator. The LH1605 pro-
vides high current output while maintaining a small
physical configuration. Open frame type to allow
mounting into restricted areas.

FEATURES: Adjustable 4-24VDC: 5VDC @ 5A, 6VDC
@ 4.8A,9VDC @ 4.1A, 12VDC @ 3.3A, 1BVDC @ 1.9A,
24VDC @ .5A. Overvoltage protection. [nput: 115VAC
50/60Hz. Output variations within 20mV. Size: B.24 "L x

4.25"W x 225"H. Weight: 3.25 Ibs.
PART NO. JE224 KIT

Anti-Theft Auto Alarm System £
« Audibie horn is activated when door dr trunk is
opened » Alarm sounds for 3 min, — unless turned
off by secret 3-digit code. = Wire cutting will not
deactivate alarm. ¢ Code set by owner. » Uses only
0.01mA power. » System complete w/one black-
box contrel unit: one personal coded keyboard; 2 ¢
sets of sensors; one audible horn; & wiring (incl

one 10A fuse)
CA-06 auto ptarm

JOYSTICKS

¢

JS-5K .
JS-100K .
JS-150K

5K Linear Taper Pots

. .100K Linear Taper Pots
. ........150K Linear Taper Pots
. .40K (2) Video Controllerin case

Muftfin-Style Fan

« 105cfm free air delivery
» 468" sq. x 1.50" depth
» 10 years continuous duty at 20°C
* Impedance protected,
ambients to 70°C
* 115V 50/60Hz 14W
* « Weight: 17 oz.

PART NO. . ...MU2A1

Sprite-Style Fan

« 36cfm free air delivery

* 3.125" 5q. x 1.665" depth

« 10 years continuous duty at 20°C
* 115V 50/60H2z

PART NO. . .PWS2107

DIODES
CRYSTALS
TRANSISTORS
SOCKETS

Door Security System
» Coded door alarm. s Instant or 7-second defay
system. = Alarm activated as door is opened.
o Can be de-activated by pressing personal code.
« Power: One 9V battery (not incl.). * System in-
cludes one personal coded keyboard and one
magnetic sensor.

PART N0 5.8 00 ES-07 Door Alarm

PART NO
Stereo 1

Cassette Player
with FM Stereo Tuner Pack

» Lightweight Headphones

« Cr02/Metal/Normal
Tape Selector

* Anti-Rolling Mechanism

; onsr
FEATURES: -« Blue carrying case, shoulder strap, belt strap,
lightweight headphones, FM stereo tuner pack & instruction manuai
* Talkline » Tone selector « Cr02/Metal/Normal tape selector « LED
» Stop/eject,
rewind/review, fast forward/cue, tape/radio selector functions = Vol.
control = Ext. power input jack ¢ Headphone jack s Auta-stop
tape ends)
mechanism (prevents sound from quivering when walking, jo3ging,
etc.) » Weight: 13 0z. * Requires 4 AA batteries (not included) ¢ Size:

MODEL TWF-802

operation indicator e Built-in microphone

mechanism (shuts off player when
6”L x 4"W x 1-1/8"H

PART NO.

KITS
SWITCHES
RESISTORS

LEDS

HEAT SINKS
KEYBOARDS

Home Alarm System
« Self-Installation s Presettable w/Individual
3-digit code — no key nec. » Instant or 10-sec.
delayed warning system e Alarm system incl. win-
dow & door contacts « One 9V battery required (not
incl.) Low power consumption (0.01mA) e Loud
audible alarm (90db) e Delayed exit feature
« System complete w/one control station with
built-in siren and test button; 4 magnetic contact
sets & connecting wires for entire system

y PART NO ST-05 Home Alarm System

WIRE
SPEAKERS
TOOLS
CORDS

play,

« Anti--olling " IC°S
BOOKS
CAPACITORS

and more.. ..
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SOLDER LU
FEATURES: Lightweight headphones. Leftiright balance control.
Full fidelity stereo sound. Additional black soft carrying case &
shoulder strap. Belt-clip (hands-free). Uses 3 AA cell batteries (not
included). Compact size: 3-1/8”H x 4-7/8"L x 1"D. Wt. 6 oz.

Mini Stereo uric
AM/FM
/ Receiver

‘ WITH HEADPHONES For Joggers,
Cyclists, Skaters & Sports Events

...MODEL 2830

€861 4380100
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without obscuring part of the copy); 8:
EIGHT LINES-PER-INCH (normal is 6 lines-
per-inch); 9: 1TaLICS; 10: FINE PRINT
(about 5-point size—sets superscript
mode and 12 lines-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 user that 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 of 7).
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 Finger 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 turn
on the double-wide printing, entering

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

Finger Print is completely hardware
driven. It consists 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 1B. The
retrolit 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 1B 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 assembly 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 professional 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 equally well-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 recently
was the model 6000 from Global
Specialties Corporation (70 Fulton Ter-
race, New Haven CT 06509). That coun-
ter, with a frequency-measurement range

‘Now 27 choices!

wWwWw americanradiohistorv com

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 waiting for
you. To earn them, just pur-
chase RCA receiving tubes
in required quantities from
your participating RCA dis-
tributor. Each purchase helps
qualify you for the award of
your choice. See your partici-
pating RCA distributor for
details. And come one, come
all to RCA’s Carnival of
Awards!




o COUNTER

Iz 62431030
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Global Specialties  Model 6000

OVERALL
PRICE

¢ ¢ }
e o W | i~ 1 Price subject 1o change
- " 4 ) " without notification.

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 INpUT jack is used for

frequency inputs from 5 Hz up to 100 v P e

MHz; the B INPUT jack is used for inputs ] ! ‘ 2

from 40 MHz up tJo 650 MHz. @Nm@\l
The 8-digit display reads out the fre-

quency in kHz. For example, a frequency

continued on page 38

2850 Eost 29th Street Long Beoch, Californio 90806 (213) 595-7621
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with your purchase of RCA Receiving Tubes!

CG7163

CG7170 . 4 5, i Cobra Cordless

?/;Y-O;YAC'J_ '\:‘lfgnum Q*? Extension Phone

-Function Lig Value: $189.95

Value: $27.45 o CG7164

Wwittnauer “Saturn’

- ‘ Man's Quartz Watch 3
CG7178 L

Waring

Ice Cream Parlo t "

Value: $44.99 g

CG7169

Skil Cordless
Screwdriver
Value: $39.99

CG7162
Canon Palm-sized
Printing Calculator
Value: $64.95

o %%, CG7168
> e® Skil Double Insulated

\;e;ﬂ‘ 7Y, Power Saw
Value: $65.99

NG

RCA Distributor and Special Products Division, Deptford, NJ 08096

CG7167
American Tourlster
5 Inch Attache Case |
Value: $56.00

CG7180

London Fog
Man's Raincoat
Value: $150.00

www americanradiohistory com
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NTS Electronics

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 experience of building and
assembling kits of state-of-the-art
equipment. Courses include a wide
variety of test instruments, both digital
and analog, as well 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
industrial skills for over

78 years—a record

that has no equal.

Learn Rohotics,
Microcomputers,
Microprocessors,
Digital Video, Test
Equipment and more
with NTS INTRONIC"home
training. Gourses include
state-of-the-art equipment,
lessons and texts to make
your hands-on programs
exciting and down-to-
earth practical.

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.
HERQO 1, complete with arm,
gripper and speech synthesis
board, is a fully self-contained
electro-mechanical robot—the
featured unit in the most
exciting training programs

ever offered in home study.

www americanradiohicstory com



Training..........

FIRST WITH TOMORROW'S
TECHNOLOGY o

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 1
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, Video Games, and Personal
Computer Input {no cable change) plus
computer- controlled color. Featured

in all-new Video Technology Course.

12:01:36
714-555-1212

2. NTS/HEATH HNB83A Microcom-
puter is included in two programs.
This famous and reliable unit features
Fioppy Disc Drive, 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 iri the
understanding of computer troubleshooting skills.

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. Hardware/ Use the mali-in card or fiil out and mall the coupon. indicate the fleld of your choice.
Firmware includes Monitor Operating System- {One, only please.) FREE full color cataiog will be sent to you by return mall.

Expandable User Memory_USer Exper'mental On_ F---------------------------------------1

Board Section-Breakpoint Editor-Single Step Trace- NATIONAL TECHNICAL SCHOOLS Dept. 206103
Cassette /0. 4000 South Figueroa Street, Los Angeles, CA 90037

Please send FREE color catalog on course checked below:

O Robotics O Computer Electronics
NO OBLIGATION NO SALESMAN WILL CALL O Digital Electronics O Video Technology
O Auto Mechanics O Home Appliances

O Air Conditioning/Solar Heating

NATIONAL
TECHNICAL

Name - " L _ = - ___ Age
SCHOOLS Address .
Apt. City =3 L .
TECHNICAL TRADE TRAINING SINCE 1905 Sae .. Zp

Resident and Home-Study Schools

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

O Check if interested in G.l. information.
OCheck if interested ONLY in classroom training in Los Angeles

- e e - - - - - - - - -
e o o o e R 0 - - -

R RS ——
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TIMEX-SINCLAIR
SOFTWARE

Hardware / Books

New from
Gladstone
Electronics! This
exciting new 34
page color
catalog lists
arcade, fantasy,
and family games,
business and
44 educational
AS.. programs; books
for beginners as
well as
experienced
users; hardware
add-ons and other

TS1000/TS15008 ZX81

l.aDSTonE peripherals for

use with your
RS TS1000/TS1500/

;osTINE  siECIRORCS

o'l ik adio

TS2000/ ZX81
Home Computer!

CALL or WRITE for
FREE CATALOG
ORDER TOLL-FREE

800-833-8400
In New York 716-874-5510

GLaDSTON

1585 Kenmore Ave, Buffalo, New York 14217

Electronics Inc.

In Canada: Gladstone Electronics,
Toronto 800-268-3640.
-RE10
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EQUIPMENT REPORTS

continued from page 33

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
OVERFLOW.

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 temperature-
compensated crystal oscillator (often
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 + 1 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 0.1 ppm from 10-40°C, and an
aging rate of less than 1 ppm/year.

RADIO-ELECTRONICS

Radio- Eleelronies 55555 ox:

[ Build Your Own Satellite TV Receiver . . . . $7.00
[ 8-Ball Satellite TV Antenna ... 8500
[ Build Your Own Robot. $12.00
[ TV Descrambler (January, February 1981} $3.00
[ Radio-Electronics back issues (1983) ........... $3.00

(January, February 1983 not available)
Write in issues desired
[ Radio-Electronics back issues (1982)........ $3.00
(January 1982 not available)
Write in issues desired
[0 Radio-Electronics back issues (1981) $3.50
{March, December 1981 not available)
Write 1n issues desired__
[ Etch your own PC Boards ............

To order any of the items indicaled above, check off the ones
you want. Complete the order form below, inciude your pay-
ment, check or money order (DO NOT SEND CASH), and mail
to Radio-Electronics, Reprint Department, 200 Park Ave.
South, New York, NY 10003. Please allow 4-6 weeks for
delivery

If you need a copy of an article that is in an issue we indicate is
unavailable you can order it directly from us. We charge 50¢
per page. Indicate the issue {month & year), pages and article
desired. Include payment in full, plus shipping and handting
charge.

MAIL TO: Radio-Electronics

Reprint Department, 200 Park Ave. South, New York, NY 10003

Total price of order
Sales Tax {New York State Residents only).

Shipping & Handiing (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item .

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

Total Enclosed
Name .

O Special Projects (Spring 1981) . $4.00
[ Special Projects #4 (Summer 1982) - $4.00
[ Special Projects #5 (Winter 1983). $3.00
O Special Projects #6 (Spring 1983) .............. $3.00
[0 Radio-Electronics Annual 1983 $2.50
[J How to Make PC Boards. $2.00
[ All About Kits . $2.00
[J Modern Electrics (Vol. 1. #1 ...... .. 8225
April 1908)
[ Electro Importing Co. Catalog ................ $4.95

(1918) (176 pp)

ARTICLE

MONTH YEAR

PAGES

. @50¢each

TOTAL PAGES TOTAL PRICE
10-83

All payments must be in U.S. funds

A A A MM

Addres: I

City __

State Zip

The GATE/SECONDS control will set
gate times of 0.1, 1.0, and 10.0 seconds;
ared LED lights to show which one is in
use. Next to the gate control is the INPUT
SELECT button, which chooses between
the two inputs. Again, 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 FILTER 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
sensitivity is reduced 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
(1 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 S times as accurate and stable as the
instrument being calibrated is needed for
calibration. (Incidentally, 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 you require accurate frequency
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
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Our innovation.
A t

’ \

%

If you need any one of nine microwave oven rectifiers failures and call backs, demand parts from Philips ECG.

now, only Philips ECG is ready to deliver today. We're the only source you’ll ever need for replacement
You can tell where your new markets are by checking  semiconductors that fit and work.

out what’s new from Philips ECG. g But just because the imitators can’t

When microwave ovens became popular, ECG Semiconductors _ K€€D Up With us doesn't mean it’s hard for

Philips ECG was ready first with Sylvania Mastar Replacement Guido you to keep up-to-date. To stay posted on
microwave oven components. When the * Eq

B e e e all our latest advances in profit-generating
computer boom hit, we were first again. Y LS replacement parts, stop by your Philips
In fact, on average, we introduce roughly ﬂ' %@\3 ECG distributor’s and pick up your copy

300 new replacement semiconductors ﬁ » of our new, expanded Master Guide
every year—far more than anyone else in N ¥ - & (ECG212L) and our ECG Counterpoints
the business. U s 4. new product update. For the name and

Maybe that’s why even our competi- e ot Ead number of your nearest distributor,

. : | : : :
tion looks to us first for new ideas. But - W\.’ 3 call 1-800-225-8326 toll free (in MA, dial
although they copy us, they never quite ¢ ’ ‘_E I ‘ 1-617-890-6107). Or just send $3.25 for
equal either our superior performance - your Master Guide to Philips ECG, Inc.,

Dept. RE, 70 Empire Drive, West Seneca,
NY 14224.

o
specs or our cross-reference accuracy. So PR
for the best insurance against premature e

PhilipsECG Ifit's ECG; it fits. And it works.

A North American Philips Company
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INTRODUCING

THE

PROTECTOR

6000

TOTAL PROTECTION FOR YOUR

SENSITIVE ELECTRONIC EQUIPMENT.
Something that you can’t even see may be slowly
but surely killing your expensive electronic equip-
ment. It's transient voltage, and it can be fatal to
computers, medical equipment, electronic games,
videotape recorders, electronic test equipment,
electronic cash registers — almost any of today’s
sophisticated solid state equipment.

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

THE PROTECTOR 6000™ SOLUTION.
Not to be confused with other transient voitage
protection units available today, THE PROTECTOR
6000 uses state-of-the-art solid state components
and exclusive circuitry to provide you with com-
plete and total protection from transient voltage
surges of up to 6,000 volts. THE PROTECTOR
6000 uses silicon PN junction devices — proven
to provide the fastest response to surges! They
have a statistical life expectancy of over 20 years.
THE PROTECTOR 6000 has 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 or gas
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 is outfitted with a circuit
breaker to guard against severe current overloads
over 15 amps.

Why take chances with your expensive electronic

equipment? For full details contact your lecal
NTE distributor or write:

NEew -TONE ELECTRONICS, INC.
44 Farrand St., Bloomfield, NJ 07003

THE PEOPLE WHO BRING YOU THE TCG
LINE OF SEMICONDUCTORS.

©1983 New-Tone Electronics, Inc.

EQUIPMENT REPORTS

continued from page 38

Tektronix Model 213 DMM
Oscilloscope

‘CIRCLE 106 ON FREE INFORMATION CARD

Tektronix 213

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL
PRICE
/VALUE
1[2[3]4[5]6]{7]8]9]10

w‘%"f

IF YOU WERE TO ASK A FIELD TECHNICIAN
to design a ‘‘fantasy’’ instrument, one

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

LEARN HOW
TO USE A
COMPUTER

Train at home in spare time! No
pravious 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
lists, 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
directions.

¢ TIMEX COMPUTER INCLUDED WITH
YOUR TRAINING e Plugs into any TV

*SEND FOR FREE FACTS!

'cvmmﬁmmar;mmﬂ
swce 1w | Scranton, Pennsylvania 18515, |

Please rush me free facts and color brochurel

that tells how | can learn computer applications,

programming and operation at home in spare
time. No cost. No obligation.l

I Name Age I
| Address _ '
Iiity/smellip

www americanradiohistory com

that he would desperately want 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
5.35-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
selected using a row of pushbuttons on the
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 turn 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-
tical directions. The last two controls may
vary from what you might be used to. On
many scopes, the level of magnification is
switch-selected, which limits you to just a
few discrete settings (and sometimes just
one). Here, the magnification is con-
tinuously variable and can be set for be-
tween | 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.
Magnification is turned off by turning the
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-uA-



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

RGA

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
Disassembly/reassembly instructions
Comprehensive parts lists

Tables of common trouble symptoms
and typical causes

* Quick-Find Indexes and cross references

“c" T

Volume 9

Field Service Guide

and Service Literature Digest crcled

Color TV Chassis
c 107
c
CTC 96 cri
TC 97 <
3
<

S
C
c
C 109
c1
<
c

RCA Service Literature for
Color TV Model Years
1981-1982

= — |
VOLUME 9 NOW AVAILABLE!
This latest addition to RCA'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”7, saddlestitched . . .
ONLY $14.95

VOLUME 8 STILL AVAILABLE

Covers model years 1979-1980 and RCA color
TV chassis CTC85, 86, 87, 88, 89,90, 91, 92, 93,
9, 97, 99, 101 . . . 424 pages, 17" x 117,
saddlestitched . . . ONLY $12.95

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

FIELD SERVICE GUIDES

[] VOLUME 9
[] VOLUME 8
[] TWO-VOLUME SPECIAL OFFER (VOLS. 8 & 9)

(PLEASE PRINT)
NAME

STREET ADDRESS
cary ———

PRICE QUANTITY PRICE TOTAL
$14.95 ea.  S— e —
$12.95 ea. .
$22.50 ea. = _ o -
TOTAL (AMOUNT OF YOUR CHECK) .
STATE I 4 | 4 S
RE 1083
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to 10-uA-per-division, the bandwidth is
. DC to at least 200 kHz; for settings of

] T Lo 20-pA- to 200-mA-per division and 5-
: {i"‘iﬂ\i‘“‘“" i mV- to 10-mV-per-division, the band-
width is DC to at least 400 kHz, and for
settings of 20-mV- to 100-volts-per-
division, the bandwidth is DC to at least |
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
s coupled; the maximum safe current is
) ) rated at 2-amps RMS or 3-amps peak.
To get ahead in music, you need to .
know music theory. PAIA's Chord Compu- The sweep rate can be varied between
ter helps you understand both music and 500-ms- and 2-us-per-division; accuracy
keyboards better by cramming the equiva- . . T
lent of pages and pages of music theory 1s claimed to be within 5%.
into a compact, calculator-styie package.
The Chord Computer is easy to use. DMM
Simply select a chord letter, and the Chord
Computers LCD 31-key piano keyboard Now we get to what this reviewer con-
display will show which notes to play for . . .
the selected chord. Press another button siders the most interesting part of the
to choose sharp, fiat, major, minor, aug- Tt i s diod e
mented, diminished, 6th, 7th or Sth chords unit—the built-in 32 dlglt DMM. Usmg
— including inversions. The Chord Compu- that DMM, measurements from 0.1 to
ter can also display complete scales for all 1000 volts, 0.1 to 1000 mA, 1 kilohm to
k t e them at the t h :
O?);s,bzrn%\/:n e € toue 10 megohms can be made. All AC
Serious about music? The Chord Com- measurements are made in true RMS.
gb‘éf’m?k“;d o ”I‘e tg?é”é?mert VO;J :ls'o Overrange inputs of up to 200% full scale
postage/hand?n%/ oy o;‘;:i:dé can be accommodated on all ranges ex-
in o . -
9 y y cept 1000 volts. Range selection, includ-

CHARGE TO VISA ORMC TOLL-FREE ing resistance, is done using the vertical
1-800-654-8657 9aMm 105PM CST MON-FRI deflection (volts/mA-per-division)
Ask for your free PAIA catalog. switch. The voltage and current settings
Direct mail orders and inquiries to: Dept.10R are made using the same scale that’s used
MElec'h'onics, Inc_ by the oscilloscope; a separate ohms
1020 W. Witshire , Oklahoma City, OK 73116 - (405)843-9626 scale, in blue, is used for resistance.

Turning to the test leads, the built-in
CIRCLE 52 ON FREE INFORMATION CARD g \ eads,

NMtlntosh

STEREO CATALOG
and FM DIRECTORY

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.

r————=="="="7"7"7""""71

Mclintosh Laboratory Inc. RE
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096

. l l
] ] £ I NAME — — l
z ' ; ]

o | ADDRESS = 1
£ . \
8 I CITY _ __ STATE___2iIP I
o R R
o If you are in a hurry for your catalog please send the coupon to Mcintosh.

9( For non rush service send the Reader Service Card to the magazine.

o
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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 rundown 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 parts-
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 that 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!”’
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A custom CMOS integrated circuit provides
additional state-of-the-art features such as:

Readings to 2999 in all manual ranges and functions.
Flashing “1” in illustration

signifies a “2” for a 2234

reading. This provides an ' 3 ;' L'“
4 additional digit of resolution. 3' L -
e Flashing “1” with three zeros (“1” Flashing)

MODEL 3500 ! indicates an over range.
_ '!u; Relative reference, off set, measurement up to 99

e et | counts on all DMM functions, displays subsequent
‘ readings as a + deviation from stored input.

| o——

Select  Adjust | Autoranging voltage and resistance ranges with simple

switching to manual ranging mode and 12 LCD display
annunciators, mV, V, mA, A, Q, KQ, LPQ), AUTO, BATT,
ADJ, AC and negative (—).

Note these additional features:

e basic dc accuracy 0.25%,
e selectable audible continuity tone on all ohms ranges,
o 10A range,

e overload protection to 1000 VDC, 750 VAC and 600 V on
ohms and current ranges with .3A/250V and 2A/ 600V
fuses arrangement,

¢ only two jacks make all measurements,

 five Hi Power and four Low Power ohms ranges,

» easy access to 2 AA batteries and fuses,
e temperature probe accessory available.
For a demonstration, contact your Triplett Distributor, Mod
Center or Representative.
Triplett Corporation, One Triplett Drive, Bluffton, OH 45817.
(419) 358-5015, TWX (810) 490-2400.

e ACTUAL
oK OF 5 SIZE
AR,
= % Triplett performance . . . a tough act to follow
Xe) o;l‘
%»_75 1?—?&

T TRIPLETT

CIRCLE 62 ON FREE INFORMATION CARD
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The
“OUT FRONT”

HICKOK’S LX-306

PIED PIPER

with exclusive Vari:Pjtch®

. dorsbines theibsst of DMM’s,
arzxafog meters, logic drobes,
tracers and conti ugty testersiinto
ofe compact unit. The LX-306
offers 0.25% accuracy and all
functionsiand ranges featured by

 other lgading DMMs; PLUS, ' VARI
PITCH, the gudible DMM gone
systent that obsoletes all othets.
VARLPITCH changes toné pro-
portionate to the signal input.
Its usage is limited anly by vout
imagination|lmadine:
. Troumeshoptm& byicharacter br
Msignature® sound.
e Detegting ripple br poission the
power supply line.
* QujcKly locatipg interm-tlerits.|
'l ocating and edmg capacm (0]}
in a circuit.
* Making analog-t¥pe, pezking and
nulling adjustments.
¢ Reduzing troubheahooimg timel
by 25% or more.
The LX-306 is the ideal DMM fof tough
jobs andbusy schedules, Bullt {o rit
yqur hand and g ut budget”
I

LIST PRICE $185.00"
LIMITED TIME OFFER $139.00

See your Hickok distritutos, or contact:

HICKOK

‘e value innovdtor

THE HICKDK ELECTRICAL]NS;'HEUMENT Co.
10544 Dupont Avenue » Clevelaad Dhio 44108
 (216)541-8060 » TWX: 818-421-8286
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NEW PRODUCTS

For more details use the free
information card inside the back cover

DIGITAL MULTIMETER, model LX-306, fea-
tures the same Vari-Pitch audible tone that
was introduced in Hickok's model MX-33,. It
has 3'2-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), 10-ampere AC/DC current
ranges, resistance ranges from 200 ohms to
20 megohms, diode-test function, and 10-
megohm impedance.
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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 Instrument Company,
10514 Dupont Ave., Cleveland, OH 44108.

FUNCTION GENERATOR,model 528D, has
a frequency range of 0.001 Hz to 20 MHz and
produces sine, square, triangle, 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.
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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-mMODE 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 controls are dual
(coarse and fine), providing excellent resolu-
tion.

As a pulse generator, the model 528D 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 model 5280 is priced at $1495—
Exact Electronics, 2000 Arrowhead Dr., PO
Box 1925, Carson City, NV 89701.

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
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button; signal-strength meter for easy video
fine-tuning 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
automatically changes polarization. in addi-
tion, an optional channel-select remote con-

WWW americanradiohistorv com




Amazing new solid-

state oscilloscope...
fits in the palm of your hand

CRT oscilloscopes just became

obsolete! The revolutionary new solid-state digital
LED Pocket-O-Scope does it all, in a4-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-
tronically self-controlled. The trace is a/ways 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 ® Battery or A/C operation with adapter ® Factory
calibrated — never requires recalibration ® 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 e
Sensitivity —
vertical,
10MV o
Accuracy
+ 3% on
wave forms —
sweep linearity =+
5% e Time base
— .1 microseconds
to .5 seconds

wovEt 2ot
OCKET -0 scc,\w.
spouo state O

ot

e

Patent Pending

e 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, 90-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 including a carrying case, A/C adapter, 3
standard “grabber” probes and 2 high voltage probes for
only $249.95, a $321 value. If you act now, you will also
receive FREE Calvert’s 200-page Comprehensive Oscillo-
scope Training Manual, a $15.95 value!
Put your Pocket-O-Scope to the test for
two weeks. And if you
decide, for 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.

———————— e g

= @ Galverl
W Instruments. Inc.
19851 Ingersoll Dr., Cleveland OH 44116 ® 216-356-2155

vaustt
AW

Please send me:

Pocket-O-Scopels), including carrying case, A/C adapter, standard and high

(umber) vOltage probes, and FREE training manual. (Batteries not included) all for
$249.95 plus $5 for postage and insurance. Ohio residents add 6.5% sales tax.
Pocket-O-Scope only with standard probes: $179.95 plus $5 postage.
Ohio Residents add 6.5% sales tax.
[J My check is enclosed.
[J 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

|
|
|
|
|
|
|
|
|
|
I [ MasterCard OvVisa
|
|
|
|
|
|
|
|
|

OO00O00000Oooogogooaaon

Expiration Interbank
Date. . No

(MasterCard only)

Full signature.

Name.
(please print)
Address. Apt._ S
City
State. Zip.

B e st s S S — . S . S T S . — — —

e ———————

*CALL TOLL-FREE §00-835-2246 EXT. 118 to order by phone, request
further information or to inquire about becoming a distributor.
In Kansas, call 800-362-2421 Ext. |18. Allow 6-8 weeks for delivery.
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Digital
Features.

Analo
Prices.

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

Circuitmate™ Series DMMs

from Beckman offer a superior

combination of standard

features including:

e DC + AC Volts

e DC + AC Amps

@ Resistance

@ Diode Test

0 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
Circuitmate™ DMM today.
For the dealer nearest you,
write or call

Beckman Instruments, Inc.,
Instrumentation Products,
2500 Harbor Blvd,,
Fullerton, CA 92634,

(714) 993-8803.

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

Input frequency of the model SC-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 THD.
Power is 115 volts AC, 50/60Hz.

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

The model SC-7032is priced at $965.00—
Winegard Company, 3000 Kirkwood Street,
Burlington, (O 52601.

STEREO PHASER, model VC-1, easily con-
nects most TV sets, and all video recorders to
your stereo unit. It improves ordinary TV
sound in three ways.
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1: Dynamic range expansion: the model
VC-1’s dynamic range-expansion process
restores and delivers the depth, and clarity of
the original production sound.

2: Synthesized stereo sound: The model
VC-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 VC-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 VC-1is priced at $199.00.—RG
Dynamics, Inc., 6440 North Ridgeway Ave.,
Lincolnwood, IL 60645.

LOW-DISTORTION OSCILLATOR, model
4500 ranges from 1Hz to 100kHz. It gener-
ates a sinewave with less than .001%
(—100dB) distortion, and squarewaves with
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aberrations of less than 5% peak-to-peak
amplitude. Five pushbuttons of decade multi-
plication 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

SAVE!

MONEY o TIME © FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY,

FACTORY SEALED CARTONS—
GUARANTEED AND INSURED.

;( SAVE ON NAME BRANDS LIKE:

PIONEER JvC
KENWOOD TEAC
MARANTZ SANSUI
TECHNICS SONY

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL—FROM

BANK CARDS ACCEPTED
12 East Delaware
Chicago, lllinois 60611

312-664-0020
800-621-8042
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If you need
HA

sﬁ i <} §A -

~one or hundreds—:

e high stability
e prompt service
e cost savings

General Communication
Industry

Marine VHF

Scanners :
Amateur Bands

CB Standard

CB Special 1
Microprocessor

* 9 00 080

Call or Write

JAN CRYSTALS

P.C. Box 08017
Ft. Myers, Fi. 33906-6017
. At Phones (813} 938-2397
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EXTRA EXTRA VALUES

MONEY SAVING SALES SPECIALS

@(Cobra
TELEPHONES

PORTABLE CORDLESS
EXTENSION TELEPHONE

® Exclusive clear call selector allows optimine voice
clarity within operation range

89°%.

MODEL CP205S

® Portable handset allows you 1o place o answer
calls up 1o 600 feet from base unit inside or
outside.

; CORDLESS TELEPHONE- CLOCK RADIO

1 1 995 ea. MCDEL RP-740S

® Fo inside or outside your house {up to 100 it

® Automatically redials last telepione number called.
® Mute button for privacy,

AM-FM ELECTRONIC DIGITAL CLOCK
RADIO FEATURE: ® Large LED time display
@ Hi-Lo dimmer swifch ® Snooze alarm ® Walnut
styling @ Slide rule dial indicator

CORDLESS TELEPHONE

88%.,

MODEL CP-110S

@ Mute button on handset allows you to talk to
someone in room without party on line listening to
conversalion. Remote Rechargeability ® Works up to
600" feet from base unit.

| CORDLESS SPEAKERPHONE

149% .,

MODEL CP-130S

® Speakerphone is buill into base unil. Allows
entire family to speak and lisen without
passing around the handset. »ou get Hands
Free Conversation ® 9 Numter Automaltic
Dialer @ Last number redial ® 2-Way
intercom with Hold @ Works Up to 600" feet
® Exclusive Clear Call Seiectr

@ obra

GB RADIOS
& AGCESSORIES

PAIR-O-PHONES: COMPLETE PHONE SYSTEM

1 65 ea. MODEL CP-140S

1 Cordless Telephone with memory thal stores
and automatically dials up 10 9 numbers pius last L__
number redial ® 2-Way intercom that allows paging |pg |
from remote handset and base, plus hoid @ 1- R
Standard Telephone with 10 foot cord and RJ-11
modular piug, mute button and last number redial
button @ 1-Telephone Wall Hoister @ 1-Remote
Charger.

AM CB RADIOS

119°.

MODEL 29LTD

E. jl"_‘ﬁi,“l 0 . -
|65 L5 22 rias s B

maximum power output, 100 per cent modulation and fine receiver sensitivity.
Features: SWR bridge and antenna warning indicator.

“The Truckers Choice” with an instant
emergency channel 9 switch @ Delivers

SUPER HETERODYNE RADAR DETECTOR

139°°,

MODEL RD-4000

Dual Band Super Sensitivity/Duat Alarm

Audible and Visuat with ex:lusive SIGNAL
ELIMINATES FALSE ALARMS @ Responds to X and K band Speed radar frequencies. The only
one approved by the FCC.

S$SB MOBILE

179°%..

MODEL 148GTL

Precision AM/SSB mobile unit for CB. Features: DynaMike, Volume, ON/OFF control.
Squeich RF gain, SWR CAL control, Voice Lock, S/RF/CAL/SWR swilch,
LSB/AM/USB,mode switch, switchable automatic noise limiting and noise blanking
CB/PA switch and much more.

40-CHANNEL CB 2-WAY MINI-MOBILE RADIO

3995

MODEL 19XS

® Combination Squeict/PA/CB Control
® ANL Switch automaically reduces the
high-pitched noises ® 3/RF PWR Meter
® Qff/OnvVolume @ PA

S.0.S. 40 CHANNEL EMERGENCY 2- WAY RADIO

855%.

MODEL 39LTD

Needs no installation. Simply piug into cigarette
lighter. Features a built-in microphone, LED channel
display, emergency channel 9 indicator plug a host of
others.

TOLL FREE

(800) 645-9518

in N.Y. State call 800-832-1446

B Master Charge  N.Y State ADD FOR SHIPPING AND lNSURANCE
W SA B COD  residents add | $250. $4 50
W Money Order appropnate $251 00 to 50000
B Check saies tax 501.00 to 75000

75100 to 1000.00

260 Motor Parkway, Hauppauge, N.Y. 11788 COL's extra (required 25% depasit) { over 1000.00

wWWw americanradiohistorv com

€861 4390100
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SEE YOUR DEALER TODAY

| - ANTENNAS -
- ACCESSORIES - |

HERE’S A TIP
THAT’S PERFECT!

AM/FM AUTO RADIO
AND CB

‘Firestik’I

GOLDEN SERIES

BARE-HANDS TUNABLE
“NO TOOLS NEEDED”
HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS

e e e e e e g

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

2614 East Adams/Phoenix, AZ 85034

Name

City
State

Zip
Serving the CB and

I
I
| Street
l
I
| Communications Market Since 1962.

[— ‘Firastik’ Antenna Company —1

600-ohm impedance. A MaIN output of 50-
ohm impedance is also provided. Ex-
ceptionally flat response. (.05dB) virtually
eliminates the need to constantly monitor out-
put voltage levels. A four-position pushbutton
attenuator, calibrated in 20-dB steps,
together with a 30dB vernier, provides a total
dynamic range of 90dB. Amplitude and fre-
quency stability varies less than .001% with a
10% change in line voltage.

A rear-panel switch selects chassis or
floating ground. The oscillator uses only 6
watts and operates on switch-selectable line
voltages of 90-132 or 180-264 volts, 50-
60Hz. An optional 19-inch Rack Mount Kit is
available. The model 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

Now you can

have 36 different

options for easy LED

design right at your finger tips!

Opto Designer | Opto Designer Il
180 T-1and T-1: 180 Round Square,

Red. Green. Yellow Orange  Tniangular. Rectangular

and Red-Orange LED Lamps  and Cylindrical LED Lamps

£19.95 $24.95
Send for FREE LED BROCHURE:
® 3mm (T-1) Smm (T-1%) ® Round * Square

e Cylindrical ®» Triangular » Rectangular ® High
Intensity ® Custom ® Arrays ® Two-color Round.
Rectangular ® [evel meter panel disptays

H FREE 100 CB-50 T-1% mounting
- | Clipsif you order within 7 days

i 14803 NE 40th Street 0eP! RE103
1 EI-RO—-"’X Redmond WA 98052

I YES, ) wouldliketo take advantage of your offer.
1 O Send me — Opto Designer | @ $19.95 plus

I $3.00shipping and handling

| O Send me — Opto Designer Il @ $24 95 plus
$3.00 shipping and handling

1
: Name

I Address
: Company
: City St. Zip
1 Signature

1 Plea;charge my OMastercard Ovisa
: No. Exp
1 CALL TOLL FREE 1-800-426-1044
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meters; they have 0.1° sensitivity.

Model 865 (°F) and model 866 (°C) are
thermistor thermometers, designed for ap-
plications in electronics, life sciences, food
processing, and heating and ventilating.

Model 868 (°F) and model 869 (°C), with
platinum RTD sensors, offer accuracy equiv-
alent to thermistors over a wide range. The
RTD models 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 Instruments, 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 atemperature of 1000°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 uncontroliable
blowing hot air is generated.
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The prime application for the device is for
shrinking heat-shrink sleeving in the electri-
cal and electronics industries. However, it is
also usefut 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 Infra-Red Heat Toolis priced
at$197.00 — The Eraser Company, PO Box
4961/Oliva 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 viewing area of an average 26-inch
console, 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.



State-of-the-Art

BP 1V TO STEREO
AUDIO ADAPTOR/

ENHANCER § 1795

OUR PRICE
Easjly connects to any TV and
Stereo Amplifier or simulated
stereo sound. Makes taping TV
Audio simple — TV can be located
any distance from stereo. Delivers
two channels of simuiated stereo.
With noise eliminator and special
output level controls. Frequency
response: 50 Hz - 15,00 KHz.
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MODEL V-2250

MODEL V-1880 v-2852
bp etecrol

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

OUR PFIICE$ 1 1 995

Contains five units in one; stabilizer (video guard
remover); image enhancer, video to RF converter;
video fader; and dual output distribution amplifier.
Stabilizer Will correct entire range of copy guard
distortion such as jitter, vertical roll or black bar
travelling through picture.

Enhancer Attain best picture for your preference.

RF Converter Allows your TV set to receive video and
audio signals from your image enhancer, guard

6“/[ BP VIDEO COLOR PROCESSOR/RF CONVERTER/
STABILIZER/3-WAY DISTRIBUTION AMPLIFIER

OUR PRICE

*189°s

Corrects video signal
directly into tape not
just on playback.
Luminance meter
monitors brightness
levels for quality

MODEL V-1890

that can go to your TV antenna terminals.

stabilizer, video camera, computer, VCR, etc. The direct
video signal from any video component can be fed
into the V-1880 and converted to a usable RF signal

Video Fader Used to produce fade ins ard outs.

recordings. Can also

copyguard.

be used between video cameras and VCR, VCR and VCR and from VCR
to TV during playback mode. Corrects off- color tapes. Center detent,
luminance, chroma, phase and audio controls. Stabilizer for removing

BP VIDEO GUARD STABILIZER
MODEL
V-1875

S AE00
OUR PRICE 45

Has self contained A&B and bypass switch. Many
movies, concerts and special programs for sale or
rentai 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 picture 10 roll and jitter, turn 10 snow or
disappear. Video Guard Stabilizer removes copy
guard from signal.

BP RF CONVERTER/MODULATOR

MODEL V-1885
$ 95
our pricE 39D

Allows your TV

to receive video

and audio signals

from image en-

hancer. guard

stabilizer, video

camera, computer, VCR, etc.

The outputs of many video

components cannot be directly hooked up to the
VHF antenna terminals on your TV set. This
problem 1s solved by using the Model V-1885 RF
Converter Converts video signal from any video
component to adjustable RF signal at antenna
terminals. Allows your VCR output to feed two TV
sets at the same time, with virtually no signal loss.

W Master Charge
VISA mC

B Money Order

8 Check

BP VIDEO SELECTOR CENTER
MODEL V-4803 S 4995
OUR PRICE

A switcher that can
accept 3 inputs and
direct trem 10 3 out-
puts. Ut lizes switch
similarto one usedon
home VCR's. You avoid
signal oss incurred by
using splitters.

PHILIPS/MAGNAVOX
REMOTE TV CONVERTER

MODEL CTC9R e $1 2500

60 Channel

selection. Infrared

transmi-ter system Ior

impedance free

operation. On/Off,

change channels,

fine tun2. Program-

mabie *2 hour clock with Auto and PM indication.
Channel memory and recall.

BP UHF CABLE CONVERTER
WITH FINE TUNING/46 CHANNEL

MODEL V-5746 $ 95
OUR PRICE 24

Fully srielded
oscillator eliminates
herring bone distortion.
For Beta/VHS
recording. Record &
use TV's remote
control. Complete
programming of VTR,

N.Y. State

{ols} residents add

appropriate
sales tax.

| ADD FOR snwcmc AND INSURANCE
250.00 .

260 Motor Parkway, Hauppauge, N.Y. 11788 kil iallinti il

wWWw americanradiohistorv com

BP VIDEO GUARD STABILIZER/
RF CONVERTER

MODEL
V-1877

OUR PRICEs6995

Same as V-1875 but with a built-in RF Converter
that gives the model V-1877 an RF output which
can be fed directly to the antenna terminals of a TV
set. This enables you to remove the copy guard
from a pre-recorded tape and view it on a TV using
only a VCR.

Use as an RF Converter only. Used in conjunc-
tion with your TV, you can feed direct audio and
video signals from any video device such as video
camera, computer, portable VCR, etc

BP IMAGE ENHANCER
MODEL V-1860

Dramatically improves

performance

of video
cameras

and VCR's
(off-the-air

or second
generation ” -
recordings} -

by compensa- ; S 95
ting for deteriora- OUR PRICE 59
tion of detail and

sharpness. Includes video distribution ampiitier
with two video outputs.

Tou (800) 645-9518

in N.Y. State call 800-832-1446

€861 4380100
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' Vital protection
- for PC Boards

™

Be safe. Desolder PC components
with Endeco irons. Get proper HEAT

\ TO MELT and strong VACUUM
ACTION TO LIFT solder and cool
both PC board and component
without damage.

These PC components replaced fast
with Endeco desoldering or solder-
ing tools

Twe®ryle

Endeco professional features inciude
safety light that denotes high. low
and off on switch models. SS con-
struction for long Iife. light weight
and balance for easy use.

Contact your distributor for Endeco
desoldering and soldering irons. kits
| and equipment—or write us today

5127 East 65th Street
indianapolis, IN 46220
| Phone: (317) 251-1231

‘ Enterprise Development Corp.

| S —
__CIRCLE 15 ON FREE INFORMATION CARD

The convertible screen directs the bright-
estoptical 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 reflections, and uses a
special dye to minimize the effects of ambient
light.

CIRCLE 118 ON FREE INFORMATION CARD

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
80-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).

CABLE TV

Buy Direct & Save
SUPER SPECIALS

SR =

40 CHANNEL 1
J CONVERTER
52995

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

36 CHANNEL
3 REMOTE CONTROL
g~ CABLE CONVERTER

56995

{

JERROLD 400
THE ULTIMATE CABLE TV
CONVERTER
. T 60 CHANNEL
. INFRARED
-_—
CONTROL
— R

Send $5 for Complete Catalog

pirect VIDEO saLes

P.0. BOX 1329
JEFFERSONVILLE, INDIANA 47130

CALL
1-812:282-4766

CIRCLE 53 ON FREE INFORMATION CARD

Versatile Lab
Power Supply

g

oy 125

¢ 0-30 VDC at 0-2A » Excellent Reqgulation
* 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.0.D. accepted. lllinois residents add 6%
sales tax

ﬂﬂ ELECTRO INDUSTRIES, INC.

4201 W. IRVING PK., CHICAGO, IL 60641
312/736-0999

CIRCLE 26 ON FREE INFORMATION CARD
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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 replace the sometimes un-
pleasant ring of a conventional telephone
bell; inits place, it will play one of four tunes or
tones that the user can select or change at
any time.

The pre-programmed integrated circuit in
this one-evening 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.

i !
CIRCLE 119 ON FREE INFORMATION CARD

Housed in a beige snap-together case (5 s
X 4 % x 1 Yainches) with an internal speak-
er, the phone ringer includes two connector
ieads 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

Micro
Motion Sensor

CIRCLE 120 ON FREE INFORMATION CARD

eliminate the false alarms common to older
type motion detectors during damp or rainy
weather. The Micro Motion Sensoris3 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



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.

Some of the brightest 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
Touchtone®, 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 instrument 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 while 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, Expensive-Looking, Easy!

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 redialling of the last
number? Of course. No jangling ringer-
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!

P
decide for any reason
kesp it, return it for a 10

¢ Handies TWO Phone Lines

Use the “Hold” button to-switch back
and forth, Or use them together for
conference calls!

e Conference Call Feature

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

e 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 MCH!

$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 aday, 7 days aweek:

800-443-0100

Ask for Ext. 111

Or send check or money order.
Please add indicated shipping cost.

NEW HORIZONS

www americanradiohistory com

Dept. R10 5-31 50th Avenue
Long Island City, N.Y. 11101

€861 43890100
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At CIE,you get electronics
career training from specialists.

If you'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 CIE —The Electronics Specialists.

www americanradiohistorv com



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-1 precision
Multimeter to learn testing,
checking, analyzing!

When you get your own
5MH., 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'l

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'll build your Microproc-
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
from CIE.

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

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
overnment-administered FCC
Federal 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.
Malil the card or coupon
or write: CIE, 1776
East 17th St.,
Cleveland,
OH 44114.

Cleveland Institute of Electronics, Inc.

Cli

1776 East 177th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

YES... 'm shopping around for the right kind of career training in electronics —
and CIE sounds well worth looking into. Please send me my FREE CIE school
catalog—including details about the Associate Degree program—plus my FREE
package of home study information!

Print Name

Address - — _Apt.

City _ State_ — __Zip_

Age Area Code/Phone No. / .
Check box for G.1. Bill information: [] Veteran 7 Active Duty
MAIL TODAY! RE-70

www americanradiohistory com
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NEW IDEAS

Remote telephone ringer

RADIQO-ELECTRONICS

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 110-volt electric light
outlet.

TO PHONE LINES

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 bridge rectifier made up of
Di-D4. That creates a positive voltage
that is then applicd through DS, is filtered
by R2, R3 and C2, and causes Q1 and Q2
to conduct. When that happens, triac TR
is fired through the optical coupler IC1.
Using the optical coupler assures that the
load is isolated from the telephone lines—
l an important consideration.

None of the parts used in the circuit are
very critical and any wiring method can
be used. And many of them, including the
triac, optical coupler, neon bulbs, and
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FIG. 1

Why do 1 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. 1), you can wire it to an
existing junction box. An alternative is to

VR transient protector can be found at
Radio Shack. The voltage 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

NEW IDEAS

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

All published entries, upon publication, will
earn $25. In addition, Panavise will donate
their model 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.

| 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 articies. | declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. | also declare that this material has
not been previously published.

Title of |dea

Signature

Print Name Date

Street

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

200 Park Ave. South,

New York, NY 10003

(5]
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MAKE YOUR STEREO SOUND SUPER

FOR ONLY $4.50
THE SOUND RIVALS THE MOST EXPENSIVE SPEAKERS

IT’S A GREAT DEAL
BUT THERE’S A CATCH

Only $4.507? 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.
Actually, 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 frequency .
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-
fortable, 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

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

Now voure saying you never
bought a Walkman. Glad you
thought of that. Because we also
have this neat little radio. Take
seven normal filter cigarettes. Line
‘emup in arow. That's the size 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 rarmal AAA batteries. Get
the FM stereo version for $22.50 or
the slightly larger AM/FM model for
$27.50. Both include headphones
exactly like the ones we've de-
scribed.

www americanradiohictorv com

Now if 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,
adaptor 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 RCD toll free hotline or
send your check plus $2.00 postage
and handling. Specify group 1900
on FM or AM/FM on the radio. If you
aren’t 100% satisfied return it in the
original carton within 25 days for a
courteous refund. No hassles, no
problems.

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

. Box 1
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HOBBY CORNER

A new contest

EARL “DOC” SAVAGE, HOBBY EDITOR

RADIO-ELECTRONICS

FOR SOME REASON THERE 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
modern 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, 1’1l run through the description.

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 Square”’
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. 1
consisting of just 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.

AN INVITATION

To better meet your needs, “Hobby
Corner” has undergone a change in
direction. It has been changed to a
question-and-answer form. You are
invited to send us questions about
general electronics and its applica-
tions. We'll do what we can to come up
with an answer or, at least, suggest
where you might find one.

If you need a basic circuit for some
purpose, or want to know how or why
one works, let us know. We'll print
those of greatest interest here in
“Hobby Corner.” Please keep in mind
that we cannot become a circuit-
design service for esoteric applica-
tions; circuits must be as general and
as simple as possible. Please address
your correspondence to:

Hobby Corner
Radio-Electronics
200 Park Ave. South
New York, NY 10003
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FIG. 1

I, you will see that the *‘4”’ (in this case) is
made of 3 vertical columns. 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 get the hang of reading 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 inexpensive as possible
(and 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.

An old puzzle

Some of you missed the point of the
3-house/3-utility problem back in March.
Recall that [ said I had “‘whiled away
many pleasant hours’’ on it back in junior
high school. That, of course, was before I
had learned enough math to prove that the
problem has no solution—it just can’t be
done.

I do hope those who have been working

-~

FIG. 2

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 s to cross every
line-segment with your pencil without
crossing any segment more than once.
(This one brings back memories of junior
high, t00.) 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
(225 Main Street, Newington, CT
06111). I have built and learned from
their 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, | gather that 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 Corner 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
turn 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

(4]
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Now electronics technicians can get into VCR Servicing quickly and easily

Learn professional VCR servicing
at home or_in your shop
with exclusive videotaped
demonstrations

Today, there are more than 10 million
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. This top-level training
supports the industry’s claim that
the best technicians today are those
who service VCRs.

Integrated Three-Way
Self-Teaching Program

In one integrated program, NRI
gives you a study guide, 9 instructional
units, 2 hours of video training tapes
accompanied by a 32-page workbook
that pulls it all together. At home or in
your shop, you’ll cover all the basic
concepts of video recording, mechani-
cal and electronic systems analyses,
and the latest troubleshooting tech-
niques. Your workbook and instruction-
al units also contain an abundance of
diagrams, data, and supplementary
material that makes them valuable addi-
tions to your servicing library.

The ‘““How-To”’ Videotape

Your NRI Action Videocassette uses
cvery modern communications tech-
nique to make learning fast and easy.
You’ll enjoy expert lectures and see
animation and video graphics that make
every point crystal-clear. You’ll follow
the camera eye into the heart of the
VCR as step-by-step servicing tech-
niques are shown. Both electronic and
mechanical troubleshooting are covered

. . including everything from com-
plete replacement and adjustment of the
recording heads to diagnosing micro-
processor control faults.

Plus Training On All The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS, and 34"
U-Matic commercial VCRs, NRI also
brings you up to speed in other key
areas. You'll get training in capacitance
and optical video disc players, projec-
tion TV, and video cameras. All are in-
cluded to make you the complete video
technician. There’s even an optional
final examination for NRI's VCR Pro-
fessional Certificate.

The Best Professional
Training

This exclusive self-study course has
been developed by the professionals at
NR1. NRI has trained more television
technicians than any other electronics
school! In fact, NRI has consistently
led the way in developing troubleshoot-
ing techniques for servicing virtually
every piece of home entertainment
equipment as it appears in the market-
place.

Satisfaction Guaranteed
. . .15-Day No-Risk
Examination

Send today for the new NRI Self-
Study Course in VCR Servicing for

YE ' Get me started in profitable

o VCR servicing. Rush me my
NRI self-study course in VCR Servicing for
Professionals. [ understand I may return it for
a full refund within 15 days if not completely
satisfied.
PLEASE SPECIFY TAPE FORMAT DESIRED [ VHS

Name (please print)

Covers Beta and VHS
systems with actual

instructionon
videotape.

Professionals. Examine it for 15 full
days, look over the lessons, sample the
videotape. If you’re not fully satisfied
that this is the kind of training 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 business.

Special Introductory Offer

This complete VCR training course
with two hour videotape is being
offered for a limited time only, on
orders received from this ad, at our low
introductory price of $179.95. Save
$20 by acting now!

NRI Training For Professionals

McGraw-Hill Continuing Education Center

3939 Wisconsin Avenue Washinw,zf 20_016_ -
NRI Training For Professionals
McGraw-Hill Continuing

Education Center
3939 Wisconsin Avenue
Washington, DC 20016

¢
Hil”

[J BETA

Company,

Street__

City/State/Zip

Chargeto [ VISA [] MasterCard

Enclosed is my [J check (2] money order for $179.95 (D.C. residents add 6% tax) Make check payable to NRI

Interbank Number
Card Number.

Expiration Date

Signature.

(required for credit card sales)
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CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available
$ Buy Warehouse Direct & Save $

36 channel

. converter

~ . $459%

36 channel

wired remote

converter
only

38§95

Send $2 for complete catalog
of converters and unscramblers

Quantity Discounts ¢ Visa ® Master Charge
Add §% shipping — Mich, residents add 4% sales tax

C&D Electronics, inc.

P.O. Box 21, Jenison, MI 49428
(616) 669-2440

MOVING?

Don't miss a
single copy of

Radio-Elec-
tronics. Give ATTACH
us:

LABEL
Six weeks' no- HERE

tice

Your oid ad-
dress and zip
code

Your new ad-
dress and zip

code I
name (please prﬁt)

address

city state 7z|p code

Mail to: Radio-Electronics
‘SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO. 80322

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 fewest troubles in
construction and operation.

Resistance, reactance, impedance

A series of basic questions was sent in
by Anwar Khanb (NY). Space will not
permit giving detailed 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 (£2).

Reactance 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 current 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 obviously 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)
impedance or reactance of that coil.
That’s because the resistance 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 put the wire—anything from a
straight line to a tightly wound ball. On
the other hand, its inductance, and thus its
reactance, changes depending on the
shape(s) into which the wire is placed.
The reactance is also related to the fre-
quency, f, of the signal that is fed through
it (X=2mfL).

So, Anwar, knowing only the DC re-
sistance of a coil will not enable you to
determine its reactance or impedance.
The other factors must be considered.

Your input

Your input makes 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

www americanradiohietory com

COMPUTERS

TELEMARKETING
Works For You

1-800-841-0860

Call For Your
Discount Prices

Write For Free Price List
c- commodore ¢ EPSON
gﬂﬂ SEMITH-CORONA
FRANKLIN o OKIDATA
€aGLE « TRS-80

MICRO MANAGEMENT SYSTEMS
TELEMARKET DEPT. 1 5
2803 Thomasville Rd. E. ® Cairo. Ga.

TIMEX/SINCLAIR COMPUTER USERS
We Have The Books You Need

[J ART OF PROGRAMMING THE 1K ZX81
How to use the features of the ZX81 in programs
that fit into the 1K machine. 96pp. $5.75 postpaid.

[J ART OF PROGRAMMING THE 16K ZX81.
How to use your 16K RAM pack and ZX printer to
the full. 144 pp. $6.95 postpaid.

[] ART OF PROGRAMMING THE ZX SPECTRUM.
Everything you need to know to put the ZX
Spectrum to work for you. 144 pp. $8 postpaid.

ELECTRONIC TECHNOLOGY TODAY, INC.
P.0. BOX 240
MASSAPEQUA PARK, NY 11762

Name:
Address:

City: State: Zip.
D Number of books ordered

runs like a precision machine? Or that you can
U build an accurate digital (he!momeler using

facing Blue Book, a veritable gold mine 00 prac
tical information on how to build a variety of in-

Projects include: Connectlng VIC to your
U s(ereo Plckpvool dlgltal Iock Capacuance

AID converter; MX-80 interface and more.
Written by a college professor in a friendly
and informative style, the Blue Book gives you
[=1theory of operation, schematics, program
L listings, parts list, construction hints and

IA 07 1A € ')II\ OZ')IA OZ')HA 02

Py jects.
If you want to get the most out of your VIC

° this book is a must.
50m per project!).

micrasignal oeptm

P.O. BOX 22
MILLWOOD NY 10548

Cost is $14.95 (less than
Price includes postage.

VIC-20
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IWNURL INVENTORY REDUCTION...

I TEST INSTRUMENT SALE!!

/57 SALE I
SIMPSON 452 15 MHz SCOPE faq 621

| o7 SECONDS M KBTS AT REIECT T Copeoy a5e i scorE i 451 |

| HAVE NOT BEEN USED FOR PEMOS SIMPS0N 260-7 MM e %103 |

| ‘ SIMPSON 260-TM MM $127. % 114 [
LST _SALE  sIMPSIN 269-3 MM $218. % /9.

| HITACH! (/099 WAVE FORM MONITDR. 3350 %is%t Lol 5 g 35 %337 |

I HITACHI l/-087 VECTOR SCOPE st A0 S eoN 463 PMM sz0. 4 174, I

HITACH/ V'/050F 100 Mtz GCOPE $1960  $1589, SIMP50N 4-6/-2E DMM sme 4 2/?, I

| leggz; :;Z; 1250’,44211 5COPE :Z; i 5332 SIMPSON 46443 PMM wot 4213, |
: SCOPE G SIMPSON 464D-3 PMM 355 $ 3M.

I HITACHI V-650F 60MHz SCOPE #195. %0\ » O SIMPSON 460-5 pMM $397 $ 357, I

| fggzﬁ/ V-302F ;O%Mg; ;CWE :/72"2 ﬁfgg SIMPSON 467-E DMM 3225 fzol |
MAN TECH. ' . BBC MA3E MM 479 #16l.

| 8eckman #p-1oo omm 2161 $152. g MAIK MM 19 %44 |

| BECKMAN TECH 310 DMM #145 $130. ggp MazH MM 179 % 7|
BECKMAN TECH 330 pMM 2219 $197.  ggc Mzoll PMM s9. %107

| gggm Zgg ;23 gﬁl‘;’;qw ZZB‘; ;f 52? BEC M2012 DMM 4199, i/zs [
' * 8BC MASD DMM $5% %535

| LEADER LBO-5I4A SCOFE 45 $589, Zac M2030 DMM $199. % (7. I

I LEADER LFG-13005, FUNCTION GEN. 495 & 419, BBC M203] DMM $209. $ 197 I

| LEADER L5G-17, SIGNAL GEN. 4190 % /0. ggc M2032 DMM $259 & 2%3 |
LEADER LAG'27 SINE/50. WAVE GEN. 3205 % 184 A.W. SPEERY 315P 16MHz SCOPE $g0o. $ 720.

I LEADER LDC-8235 FREQ.COUNTER  #450- $ 405 5w sperpy 6200, 20MHz SCOPE 5705 % 70%. I
| LEADER LDC-822 FREQ.COUNTER %320 $ 288, , v/ sPERRY EZ-61i0 DMM $166. %8968 [
LEADER LB0-524; 35 MHz SCOPE $995 % BB A W SPEREY SP-I0 MINI-METER 4175 1598
| viz wp7044 Power suprLy 439 $ 115 5y spgrry P15 MINI-METEE #1995 41788 |
| % l»«/\//;;77002; ,gon;:gz:gf;rg;f ﬁ% i;f; AWN.SPERRY 5)-25 MINI-PRIBER. 15295 42958 |

| viz We-1304 s0unp LEVEL METER 3179 4 133
| VIZ WA-5048/44D AuDIO GENERATOR /8% % /27,

SIMPSON 1016 CONTER TIMER T Lo,
| simpson 7020 scaLER #5060 fyso,
I SIMPSON 420A FUMCTION GEN. $20+ $ 183

! Y == [
|_satz ) ELECTRONICS weee,_ o |

ALL ITEMS CARRY FULL MANUFACTURERS
WARRANTY PU/S ELECTRINICS WAREHOUSE
FULL 45 DAY MONEY BACK GUARANTEE!

IWAREHOUSE -

T T '

| T T
T Halls Rd. — PO. Box 624 - Old Lyme, CT 06371

0 5w TERMS:SU.S. funds, Visa, Amex, MC, :oneyomer,Check(alkr«Zweeksmclear),CT residents FAsT/ oz”z m m I

add 7'2% sales tax. Sale prices for prepaid orders only. Prices and availability of product subject m 1
10 change without notice. Write for free catalog. C.0.D. orders cash or certified check add $1.60. ” oM qAM n ; 5'5 *
Shipping and handling charges add $3.60 for orders under $100., add $7 for orders over $100. ‘4 u /203)434.8308 I

(air freight extra).
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Ba&K-PRECISION's under $170
100 MHz frequency counter.

I
I
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FREEEL Goreoramon 1303 OFF om UW¥
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100 NHz =~EQUENCY COUNTER 200 ¥ MAK
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\ OPERATION
{ADAPTER INCLUDED).

CYNASCAN PO

-_
TMQ

MODEL 1803
$169

SHOWN ACTUAL SIZE

SIMPLE TO POWER.
BATTERY OR ACLN=

SELECTABLE _JW:PASS
FILTER FOR ACCURATE
1OW-FREQUERC™
MEASUREMEN"S

S

EASY TO=EAD,
8-DIGT CISPLAY

3 Mz 10 100 MHz
* i PROV DES 1 Hz RESOLUTION

For more demils cn the amazing 1803 anc the full line

NC INPII™ CONNECTOR
SMPLIRE: HOOK UPS. of new B&eK-PRECISION fre uency7coun:ers. see your local
bt T e e distributor oz call.1-312-889-9087.

, DYNASCAN
DKP”EC’S’M CORPORATION

6460 W. Cortland Street - Chicago, L 80635 - 312/889-9087
Isternational Sales, 6460 W. Cortiand St., Chicago, IL 60635

4 . Canadlan Sales, Attas Electronics, Ontario
South and Central American Sales, Empire Exporters, Plainview, NY 11803
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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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FIG. 6—THE COMPONENT SIDE OF BOARD 1. Note the pads for the male header at the bottom of the

pattern. Once again this board is shown half-size.

Cr

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

half-size.

inputs of IC8, 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 15, is connected to + V, it will
disable the output. If we’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-

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

www americanradiohistory com

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 15)
of IC8 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 turn off IC8, we have to
use the inverted version of the ‘‘any-key-
pressed’’ signal available at the output of
IC15-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 of IC8, available at pin 1, is
fed to the input of IC10 through C18. That
is a Y2-watt integrated amplifier that can
directly drive an 8-ohm speaker. The
noteworthy thing here 'is that the gain of
the amplifier is varied by the output of the
tremolo clock, IC14-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 turn 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



connects the output of IC10 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, IC10 is
only a Y2>-watt amplifier and the speaker is
a miniature one. If you have visions of
using the Pianomatic 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 nonvolatility of the memory is a
nice feature and understanding how it’s
done means that you can use the same
technique in other designs. Basically
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 specifically 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
over to the Low power mode. The
Pianomatic uses three 20-milliamp-hour
(mAh) nickel-cadmium button cells to
provide a memory-retention voltage of
3.6. The draw is so low that 1-mAh
nickel-cadmium cells could have been
used if they could have been found.

Diodes D14 and D15 are used to steer
the power for the memory. When the
Pianomatic is turned on, D15 isolates the
+ V pin of the memory, D14 protects the
batteries, and R16 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 D15 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-
cadmium button cells 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 mA/10, 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.

vV =IR

R = Vi

\ Vsystem ~ Voattenies

V = 6.65 - 3.6 = 3.05 volts
| = 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

7-1/2 INCHES
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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 double-sided board, Board 2, is

shown here. Once again, that board is shown here half-size.
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FIG. 9—MOST OF THE control switches are mounted on this small board, Board 3. Note that this foil

pattern is shown full-size.
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FiG. 10—FOIL PATTERN FOR THE 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.
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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 further enlarged so that the speaker's

magnet-housing fits snugly (see text).
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if they’re charged too fast and/or without
the proper controls. When the Pianomatic
is turned on, the batteries charge, and
when the power is turned off, the batteries
forward-bias D14 and provide standby
power to the memory. Capacitor C15 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
memory IC4 is the input that controls the
low-power mode. When it’s high the
memory operates 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/oFr 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
batteries 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 ordinarily expect to see the
voltage drop to the nominal voltage—3.6
volts. When you turn the Pianomatic off,
the memory draws whatever power it
needs to retain the data, but the battery
voltage won’t fall below 4 volts. What
that is teiling you is that the draw from the
batteries is really low—on the order of
about about 10 microamps!

Note counter

The note counter (IC11, ICi2, and
DISP1-DISP3) is a standard counter-
decoder/driver combination. ICI12 is a
three-digit counter in one package, is ex-
tremely convenient to use, and has an
internal multiplexer for a three digit dis-
play. The clock, reset, and blanking con-
trol lines are hundled automatically by the
circuitry 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-
cremented by the same clock.

Power supply

The power supply is standard. Diode
D16 prevents an accidental reversal of
polarity from damaging anything and the
voltage regulator, IC13, is set to provide
the Pianomatic with 7.3 volts. Potentio-
meter R41 and transistor Q! monitor the
unregulated voltage. When it falls below
a preset level, Q1 conducts and causes
SCRI1 to fire and light the three decimal
points in the display. That is alow-battery
warning; the trip point of the circuit can
be set by adjusting R41.

If you look closely at the schematic and
follow the output of SCR1, you’ll notice
that there are two resistors (R30 and R40)
onthe line in series. The reason for that is

PARTS LIST

All resistors ¥ watt, 5%, unless other-

wise noted

R1, R7, R10, R17—8200 ohms

R2—6800 ohms

R3, R8, R29—1 megohm

R4, R38—10,000 ohms

R5—3000 ohms

R6, R12, R30—1000 ohms

R9—150,000 ohms

R11, R15—100,000 ohms

R13—470 ohms

R14, R19-R28, R36, R40—160 ohms

R16—1500 ohms

R18—82,000 ohms

R31—22,000 ohms

R32, R33—560,000 ohms

R34—390 ohms, % watt

R35—15,000 ohms

R37, R39—2200 ohms

R41—500,000 ohms, multi-turn potentio-
meter, PC mount

Capacitors

C1,C4,Cs,C8,C9,C13,C15,C18,C20,

C23, C28—0.47 uF, 35 volts, tantalum

C2—0.5 uF, ceramic disc

C3, C22—100 pF, ceramic disc

C5, C16—0.22 pF, 35 volts, tantalum

C7, C19—2.2 uF, 35 volts, tantalum

C10,C11,C14,C25,C26,C29—0.01 uF,
ceramic disc

C12—47 pF, ceramic disc

C17—.001 pF, ceramic disc

C21—10 pF, 16 volts, electrolytic

C24—500 uF, 25 volts, electrolytic

C27—100 uF, 16 volts, electrolytic

Semiconductors

IC1—4514 1-0f-16 data selector

1C2—4520 dual binary counter

IC3—4040 12-stage binary ripple counter

IC4—5101L-1 256 x 4 static RAM

IC5—4066 quad analog switch

IC6—4515 1-0f-16 data selector

IC7—50240 top-octave generator (AMI,
Mostek)

IC8—4067 1-of-16 analog switch

1C9—4082 dual 4-input anD gate

IC10—386 2-watt audio amplifier

IC11—4511 BCD-to-7-segment-display
decoder/driver

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

D1-D3, D5-D7, D9, D11, D13, D17,

D18—1N34A germanium diode

D4, D8, D10, D12—1N914 silicon diode

D14, D15—1N4001 silicon diode

D16—1N4003 silicon diode

DISP1-DISP3—FND 359, common
.cathode 7-segment displays with
decimal point

LED1-LED13—miniature red LED

LED14-LED16—miniature green LED

S$1-83, S7—DPDT miniature switch

S4-S6—SPST normally open momen-
tary switch

S8—SPDT miniature switch

S$9-S24—SPDT miniature lever-type
switch, Radio Shack 275-016, or
equivalent

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

SO1, SO2—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 “AA™ cell

B9-B11—nickle-cadmium “button” cell,
20 mAh, or larger

Miscellaneous: PC boards, IC sockets,

female header-strips (AP Products

929974 or equivatent) for in-

terconnections (see text), solder, wire,

case, efc.

A set of the five PC boards, etched and’

drilled, but not plated through, is avail-

able from Hal-Tronix, PO Box 1101,

Southgate, Ml 48195. The price is

$39.95. Please add $2.00 for shipping

and handling. Ml residents add 4% tax.

TABLE 2—BOARD 2/BOARD 3 CONNECTIONS

Pin Switch number
number and position

1 S2-b, WRITE

2 S2-a, center

3 S2-b, center "

4 S3-b, MaNUAL

5 S3-a, center "

6 S3-b, center "

7 S3-a, AUTOMATIC 4

8 Various ’

9 S7-b, PLAY "
10 S7-a, center "
11 S7-b, center i
12 Various "
13 S1-a, center "
14 S1-a, 2 TUNES "
15 S1-b, 2 TUNES "
16 S1-b, center "
17 S1-b, 4 TUNES "
18 S1-a, 4 TUNES 4

www americanradiohicstory com

Connection

From Board 2, pin 17 (IC15, pin 6)

" " 4(IC3, pin 11)

" " 5(IC8, pin 15)

i 15 (IC6, pin 1)

© 7 2(D83, D6 junction)
" 1 (Blanking)

" "14 (IC15, pin 3)

" " 6 (Ground)

" "16 (IC15, pin 7)

. 15 (IC8, pin 1)

4 7 (IC5, pins 5, 6, 12, 13)
"13 (+V)

" 12 (IC3, pin 4)

Z 10 (IC4,pin 7)

g (IC2, pin 12)

' 11 (R-12)

" " 8 (IC2, pin 13)

" " 3(D18)
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it was mounted in a ‘‘piano bench.”
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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’ll look at is the keyboard display, con-
trolled by IC6, a one-of-sixteen data
selector similar to the keyboard selector,
IC 1. 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 turn on small LED’s buried in the
piano keys. The inhibit input is connected
to the center pole of switch S7-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.

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 interconnection 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 of them—boards | and
2—are, unfortunately, double sided.
Don’t forget to solder small pieces of wire
to both sides of the 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 S9-S24 (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
LEDI16 is used as a feedthrough between
the two sides of the board; be sure to
solder it on both sides of the board. Final-
ly, 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

€861 4390100
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adjusting the value of R32. Raising the
value will slow it down and lowering the
value will, logically enough, speed it up.
The pitch of the Pianomatic can be
changed by adjusting the parameters of
the oscillator made from IC15-e and
IC15-f. Just plug the values of R35 and
C22 into the formula f = 1/2.2RC 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.

The tricky part of the Pianomatic is the
tempo clock. Getting it to work in the
manual 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
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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 = (1/
RC)K, where K is aconstant. 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, iskept
closed). In automatic, the voltage of pin
12 should be half the 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 Pianoma-
tic, which works perfectly, and sub-
stituted different 4093’s for IC14. 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 of R2 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
in manual as well as automatic
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 discuss the voltage-
regulator circuit, operation,
troubleshooting, and calibration.  R-E
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OVER 10,000 PARTS IN STOCK-CALL FOR LOW PRICES
““ALL-IN-ONE VIDEO PROCESSING CENTER™

oSTABILIZER - Eliminates picture roll/jitter
«IMAGE ENHANCER - Adjusts picture contrast/clarity and detail for improved home viewing and recording
or dubbing
*RF CONVERTER - Converts wdeo and audio direct line outputs from any VCR component, TV or video camera
toan "’ 5|gnal
*V|DEO FADER - Produces gradual "fade-ins’* or ‘‘fade-outs’’ with professional results
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« Single rotary switch for all
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* Brings all video components under simultaneous
control

* Eliminates unnecessary extra wiring

 Low loss bypass routing handles up to 5 inputs
including cable converter, disc player, video
games, TV antenna or cable, home computer,
TV, VCR and auxiliary

o With touch of switch your TV turns into a
multi-media event

e Thoroughly erases video and audio from all
video cassettes

* Takes only minutes to remove all information

e On-off switch with LED indicator

e Fuse protected line power/automatic
thermal protection

« More efficient erasure than VCR erase heads

As low as

$8.88

#945 — 25DB, FM trap, UHF/VHF/FM-$24.88
#910 — 10 DB, VHF/FM- $8.88
#9311 — One mput four 3 DB outputs,

VHF/FM $11.88

STEREO SIMULATOR
For TV and VCR

$17.88
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o Achieve simulated stereo with simple hook-up

e Enables TV or VCR to play through your
stereo system and Hi-Fi speakers

e Eliminates tiny and tinny TV speaker sound
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MASTER THE “NEW ELECTRONICS” WITH McGRAW-HILLS

niem

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 subject at a time with McGraw-
Hill Concept Modules sent to you one at a time, once
amonth, 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

” —

you for tomorrow’s better jobs or advancement in

your present position by staying current with today’s
electronics revolution.
Understand Digital Logic...
Microprocessors...Optoelectronics

Here's an extraordinary opportunity to update your
understanding of today’s most important technologi-
cal changes in electronics. You can start from scratch or
use the Series to update yourself. You cover the latest
integrated circuits, including TTL, CMOS, and ECL
digital circuits; op-amps; phase-locked loops; micro-
processors; and opto devices such as LEDs and LCDs.

Perform Electronic Experiments

With your first module you'll use the latest digi-
tal integrated circuits to build an oscillator circuit
that demonstrates digital signals — verified visually
by the flash of light emitting diodes (LEDs) and
audibly by tones produced through the mini-speaker
that is provided.

You’'ll learn concepts applicable to all electronic
circuits. With the first module, you will be able to iden-
tify the major passive components, like resistors, capa-
citors, inductors, diodes and transformers, and active
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Electronics

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 modern 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
% s Flectronics

' Series.

= Profe. sssional Instruments

After you have completed

the Series and constructed

vour Prototyping Deugn Lab, an

~ optional Expansion Kit is available

z whzch when added to your completed lab
will make it a rival of py ofess:onal instruments

T that are widelv used in industrial laboratories for

electronic 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

t drive home
points made

oy Elecrni> as you listen

e to the
w4 b P Tw cassette.
= NP 4  Carefully
e Y. v/ A indexed
=E . binder
e thatcontains

this material also
includes the instructions

to guide you through hands-on experi-
ments. Finally, having completed the Series, you can

vou a clear understanding

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

examination.
YOU COVER EVERY Upndate Your
SUBJECT IN Kl? led §
CONTEMPORARY owledge O
ELECTRONICS the New
. gigita: logic o Electronics
o Digital gates 5 : 0
CMOS. ECL, NMOS) This program is
o Flip flops for you whether

you're a scientist
who can use €elec-
tronics to improve or

¢ Counters and Registers
o Op-amps and Applications
o Combinational logic

circuits (ROMs, PLAs, speed up your inves-

decoders, etc.) tigations...a teacher
o Circuit analysis. LCR whod benefit from a

%etw"."t‘s T refresher in contem-
o lransistors ( bipolar an

FETs), diodes and Eﬁgi?:;gggon Cf.nfs_’

thyristors . ppiica
o Integrated circuits (linear tlons...g manager or

and digital) supervisor in an elec-

tronics related busi-
ness or industry...an
engineer in another

o Oscillators
¢ Optoelectronics
¢ Microprocessors

o Voltage Regulation field who finds elec-
o Advanced Digital tronics playing an
Concepts 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
components and build elec-
tronic circuils easily and
quickly. You'll use it through- *
out the Series to build and
test _VONI' owrl COIl[empOI'an‘
circuits. Each module in-
cludes an essential hands-on
experiment with real elec-
[ronic components (o give

of contemporary electronics.

15-Day Tnal

To order your first module under our 15-day trial
examination, simply complete the card N " ’
e

and send today! If card is missing, write
us for ordering information: ‘}
CHill

McGraw-Hill CEC, 3939 Wisconsin Ave.,
Washington, DC 20016.
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Compare Radio Shack’s TRS-80" Model 4
With IBM’ and Apple’

I Radiohaek IRESEEY l

‘Model 4 Wins! And You Save Up to *1014|

Description Radio Shack Model 4 1BM PC —[ Apple ITe
_Two-Drive Unit Tl $1999 $1864 | 8199
Formatted Disk Capacity 174Kb each (TRSDOS) | 180Kb éDOS 2.0; 124Kb (DOS 3.3)
o | 160Kb (DOS1.0) | o
’@-Co_lumn I Included , ~ Included Included ]
L Monitor Included | $345 i Included J
Monitor Adapter | Not Required | %335 i 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 fncluded %0
Numeric Pad | Included “Included | $159.95
Diskette Operating System | Included | %60 - fncluded
Total I $1999° . ~ $3013 $2959.95

Radioe fhaek

The biggest name in little computers®
A DIVISION OF TANDY CORPORATION

“Price applies at participating Radio Shack stores and dealers. IBM is a registered trade-
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
manufacturer’s literature

Mail To: Radio Shack, Dept. 84-A-836
300 One Tandy Center, Fort Worth, Texas 76102

COMPANY _
ADDRESS ___

CITY
TELEPHONE -

I
|
!
I
|
| NAME _
!
[
I
I
I

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 productivity. 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 64,000-character memory
make Model 4 perfect for complex spreadsheet analysis. To
speed operations, our “MemDisk’ emulates a super-fast disk
drive in memory for keystroke-quick responses instead of
time-consuming disk access. A built-in print spooler lets you
work on one job while printing another.

Versatile and Powerful. We designed Model 4 to be com-
pletely compatible with our existing line of word processing,
time management, electronic filing—in fact, a//f TRS-80
Model III software. And soon you’ll be able to choose from
thousands of CP/M“-based programs.

Seé It Today. Get a demonstration of the TRS-80 Model 4
(Cat. No. 26-1069) at your nearest Radio Shack Computer
Center, participating store or dealer. Be sure to ask about our
leasing, training and service plans, too.

CIRCLE 61 ON FREE INFORMATION CARD
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last Your Cwn Computer hardware

buying guid= was published, but what
 year it has 722a! Almost overnigkt, the
skape of the microcomputer world has
been changed A generation of new
mucrocomputers has appeared, bringing
brw-cost comiputing power to-price _evels
umimagined at “ke time.

The primary change that brought this
zbout has to ¢¢ with economics more than
@rvthing else. s recently as five or six
years ago, the small piece of silicon that
carvies the rumoer-crunching circutry—
= CPU (Central Processor Unit)—cost
£s much as $3 or more in small guantit-
i25. Yes, they were used in many items
zrd as they became more common their
acst began to d-ep. Soon they were sell-
i1z for $2C, axd shortly thereafter for
#10. The econonies resulting from mass
rreduction tecaniques were meking
zmselves felt

At the same fime, the price of mass
mizmory fell dramatically. No longer was
Se price of thiz key ingredient in the
mnakeup of a d=rsonal computer pro-
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“Copyright =emstack Publizations, Inc, 1983

MARC STERN

Under $500
$900-$1000
$1000-$1500
$1500-52000
$2000-$2500

$2500-$3000
$3000- $3500
$3500-$4000
$4000-34500
Ouver $4500

ANWW ame anracaion 0O oOom

€861 H390100

~
(1]



RADIO-ELECTRONICS

-~
(=]

gt T ¢ PRGNS e - X
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 IC’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-bit/16-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 capability to 64K bytes (actually 65,536 bytes) of
memory to perform its tasks, the 16-bit CPU can address more
than 1 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, that 8-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 16-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 microcemputer systems are becoming
IBM-workalikes, IBM-lookalikes or IBM-compatibles. They
also run similar operating systems to IBM’s PC-DOS. In the
non-1BM 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 charts 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 belie ve 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 11 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 40-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—Ilike 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-10, 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 I. 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.
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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 littie or nothing. Mem-
ory is vital because it provides an area in which to store and
manipulate data.

Most small computers come with 2 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 16-bit programs com-
ing onto the market, 48K is not enough, with a minimum of 64K
preferred, although 128K 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

omyjiber

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 5%-inch configuration may add $300 to $500 to the cost of
atypical 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, S megabytes and up to 20 for
the typical 5Y-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.

For the 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 1lI, 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
been upgraded from the previous table, the new information
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’

given price; a local computer store will be able to answer your
questions and tailor a system to your specific requirements. R-E

www americanradiohistory com

J €861 4380100



COMMODORE (oY § COMPUTER AND SOFTWARE

{more power than Apple | at hait tne price)

VIC-20

(a real computer at the price of a toy)

5139, 00+

« 170K DISK DRIVE $179.00 %

« TRACTION FRICTION PRINTER $119.00 % SERVICE

( * with software savings applied)

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 wlith your computer that allows you to.

SAVE OVER $100 oft 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 ab-
solutely FREE!!!

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 disk
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!!!

TRACTION FRICTION PRINTER $119.00
You pay only $219.00 when you order the Com-
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-directional, 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.

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 ma.,
merge data base on two tapes. List $249.00.
(Disk add $10.00).

EXECUTIVE

WORD PROCESSING PACKAGE
SCRIPT 64 EXECUTIVE WORD PROCESSOR is
the finest available for the COMMODORE 64
Computer! THE ULTIMATE for PROFESSIONAL
wordprocessing application. Featuring simple
operation, powerful text editing with a custom-
ized word dictionary, complete cursor and in-
sert/delete key controis, line and paragraph in-
sertion, 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).

SALE

WE | WE
HAVE gl HAVE

THE @ THE
BEST g LOWEST
PRICES

SPECIAL SOFTWARE COUPON

We pack a SPECIAL SOFTWARE COUPON
with every COMMODORE 64 COMPUTER:
DISK DRIVE-PRINTER-MONITOR we sell!
This coupon allows you to SAVE OVER
$100 OFF SALE PRICES! $200-$300 sav-
ings are possible!! (example)

PROFESSIONAL SOFTWARE
COMMODORE 64

Name List Coupon
Executive Word Processor $99.00 $52.00
Complete Data Base $89.00 $46.00
Electronic Spreadsheet $89.00 $46.00
Accounting Pack $69.00 $32.00
Totat 5.2 Word Processor—Plus

Tape $69:00 $37.00

Disk $79.95 $42.00
Total Text 2.6 Word Processor—

Tape $44.95 $26.00

Disk $49.95 $26.00
Total Labe! 2.6 $24 95 $12.00

Disk $29.95 $15.00
Quick Brown Fox Word

Processor $69.00 $40.00
Programmers Reference

Gulde $20.05 $12.50
Programmers Helper $69.00 $40.00
Basic Tutor $29.95 $15.00
Typing Tutor $29.95 $15.00
Sprite Designer $16.95 $10.00
Medicinemen $19.95 $12.00
Weather War |l $19.95 $12.00
Music-Maker $19.95 $12.00
EDU-Pack $24.95 $13.00
3D Maze Craze $24.95 $13.00
Professional Joy Stick $24.95 $12.00
Light Pen ! $20.00
Deluxe Dust Cover A $ 460

tand many other items)
Write or call tor

Sample SPECIAL SOFTWARE COUPON!

PROFESSIONAL BUSINESS SOFTWARE
EXECUTIVE QUALITY BY TIME WORKS!

The Cadillac of business programs
for Commodore 64 Computers

Item

Inventory Management
Accounts Receivable
Accounts Payable
Payroll Management
Cash Flow Management
Sales Analysis

General Ledger
(*COUPON PRICE $59.00)

577.00%

« 40-80 COLUMN BOARD $99.00 %
« VOICE SYNTHESIZER $69.00 %

¢ ® with Cassette and Gortek purchase)

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-
ly $19.95. TOTAL LIST PRICE $302.95. SPECIAL
PACKAGE SALE PRICE $165.25.

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.

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.

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.

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 $29.95 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 20 or Commodore 64 Cable.

12" AMBER SCREEN MONITOR $149.00
Premium quality AMBER VIDEO MONITOR With
antiglare, (80 characters x 24 rows), exceptional-
ly clear screen, faster scanning, 1000 lines.
PLUS $9.95 for VIC 20 or Commodore 64 Cahle.

« LOWEST PRICES » 15 DAY FREE TRIAL « 90 DAY FREE REPLACEMENT WARRANTY

e BEST SERVICE IN U.S.A. « ONE DAY EXPRESS MAIL « OVER 500 PROGRAMS « FREE CATALOGS

| Add $10.00 for shipping, handling and insurance. lllinois residents
| please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII
orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

orders mustbe in U.S. dollars. yv|SA — MASTER CARD ACCEPTED

PROTECTO

BOX 550, BARRINGTON, ILLINOIS 60010

|
|

1 1

§ Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days | E N TE R P R l Z E s (WEILQVEQURIGUSTOMERS)
(

lfor delivery, 2 to 7 days for phone orders, 1 day express mail! Canada
]

CIRCLE 24 ON FREE INFORMATION CARD

Phone 312/382-5244 to order
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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 Mattel 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 /000
(formerly the Sinclair ZX8/). A tiny machine, about the size of a
book, it features 2K of user memory—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 /000 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 /000’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 /000 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 /000, we come to the recently
introduced 1500. Driven by a Z80A microprocessor, the same
CPU that drives the /000, the /500 has an improved keyboard,

"i’i"ﬁ’rﬁ'iib_
Under $500

It's amazing how much
computer power can be
bought for less than $500.
Let’s take a look.

MARC STERN

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 /000. It also
makes the /500 the first computer in the under-$100 market that
has 16K of resident user memory.

Mass storage for the /500 is provided with a standard cassette
interface. User-generated data can be stored for future use via
this interface.

Unlike the more limited /000, 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 /000, 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 72K 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. 8
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- é
mates. @
79
S
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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 TRS-80 Pocket $89.95 Custom CMOS Not announced N/A BASIC
Computer PC-4
Video Technology Inc. VZ200 $99.95 Z80A 8-bit N/A BASIC
Netronics Research Elf 1l $99.95 1802 8-bit N/A machine
Sharp Electronics PC-1250 $110 Custom CMOS  8-bit N/A BASIC
Radio Shack TRS-80 MC-10  $120 6803 8-bit N/A BASIC
Video Technology Inc. VZ200 $125 Z80A 8-bit N/A BASIC
Netronics Research Explorer/85 $130 8085 8-bit N/A machine
Radio Shack TRS-80 Pocket $140 Custom CMOS  Not announced N/A BASIC
Computer PC-4
Timex Computer 2000 $150 Z80A 8-bit N/A BASIC
Netronics Research Elf Il $150 1802 8-bit N/A machine
Mattel Electronics Aguarius $150 Z80A 8-bit N/A BASIC, LOGO
Video Technology Inc. VZ200 $174.95 Z80A 8-bit N/A BASIC
Sharp Electronics PC-1250 $185 Custom CMOS  8-bit N/A BASIC
Atari Products 600XL $199 6502C 8-bit N/A BASIC
Sord Computer M5 $199 ZBOA 8-bit N/A BASIC
Multitech Electronics MPF-iP $199 Z80 8-bit N/A BASIC, FORTH
Timex Computer 2000 $199.95 Z80A 8-bit N/A BASIC
‘Radio Shack TRS-80 Pocket $199.95 Custom CMOS  8-bit N7A BASIC
Computer PC-2
Commodore Business VIC-20 $199.95 6502 8-bit N/A BASIC
Machines
Mattel Electronics Aquarius $205 Z80A 8-hit N/A BASIC, LOGO
Sharp Electronics PC-1500 $220 Custom CMOS  8-bit N/A BASIC
Netronics Research Elf Il $224.45 1802 8-bit N/A machine
Video Technology Inc. VZ200 $224.45 ZBOA 8-bit N/A BASIC
Texas Instruments TI-99/4A $225 TMS9900 16-bit N/A BASIC
Texas Instruments CC-40 $250 7C20 8-bit N/A BASIC
Mattel Electronics Aquarius $265 Z80A 8-bit N/A BASIC, LOGO
Radio Shack TRS-80 Pocket $269.90 Custom CMOS  8-bit N/A BASIC
Computer PC-2
- Commodore Business VIC-20 $274.95 6502 8-bit N/A BASIC
QO Machines
% Panasonic Co. JR-200 $279.95 Not announced  Not announced Not announced BASIC
i
5 Sharp Electronics PC-1500 $295 custom CMOS  8-bit N/A BASIC
1|
iy Radio Shack TRS-80 Color 5299 6809E 8-bit N/A BASIC
o Computer
o
<
id
80
I/
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Memory/Storage Keyboard Vo Display Comments
2K/cassette interface membrane keyboard/ peripheral interface TV output/32 x 24 ca- basic system
multifuntion keys pability

544 steps

53 calculator keys, 10-
key keypad

12-pin interface con-
nector

1 line 12-character liquid
crystal display

handheld computer, basic
model

16 K/cassette interface

40 keys/multifunction/
rubber overlay

peripheral interface

TV output/32 x 24 ca-
pability

1568 steps

53 calculator keys, 10-
key keypad

12-pin interface con-
nector

1 line 12-character liquid
crystal display

4K/cassette interface/soft-
ware cartridges

45 keys, 16 predefined
function

built-in modulator/32 X 16
text mode/128 X 64 color
cap.

basic configuration
kit

256 bytes/ hex keypad N/A

cassette

interface

1.7K 54 keys, reservable 24-character X 1line lig- low-cost, handheld micro-

keys, keypad uid crystal display computer

4K/cassette interface 48 multifunction keys 1 serial port eight color output/32 x 16 entry level color computer
text mode/RF modulator

4K/cassette interface/soft- 45 keys, 16 predefined 1 parallel built-in modulator/32 x 16 r

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

"~ 1568 steps/cassette inter-
face

53 calculator keys, 10-
key keypad

12-pin interface con-
nector

1 line 12-character liquid
crystal display

block system

40K/cassette interface/
software cartrige slot

42 keys/multi-
function/rubber overlay
keyboard

peripheral interface

color output/256 x 192 ca-
pability/64 x 24 text mode

basic system

256 bytes/cassette inter- hex keypad N/A ser
face
4K/cassette interface 49 keys 1 serial, peripheral inter- 320 x 192 graphics/40 x  basic 'system

face

24 text/user option

4K/cassette recorder/soft-
ware cartridges

45 keys, 16 predefined
function

1 paraltel

built-in modulator/32 X 16
text mode/128 X 64 color
capability.

5.7K

54 keys, reservable
keys, keypad

24-character x 1 line lig-
uid crystal display

16K cartridge slot

62 keys, help key, 4
special function

1 senal, 2 controller, ex-
pansion connector

built-in video output sup-
ports 256 colors, 40 x 24
text

basic system

20K/cassette

54 keys

Not announced

Home television

4K/cassette interface

49-key

peripheral connector

20-digit, 1-line alpha-
numeric display

basic system

72K cassette interface
software cartridges

42 keys/multifunction/

peripheral interface

rubber overlay keyboard

color output/256 x 192 ca- int

pability/64 x 24 text mode

2640 bytes

65 calculator keys, 19-
key pad, 18 definable

60-pin bus connector

1Tine 7 X 156 dot matrix
liquid crystal display

pb(fket computer

5K/cassette interface

66 keys, 4 user-
programmable

color capability

basic system

4K/cassette recorder

49 keys

1 serial, peripheral inter-
face

320 x 192 graphics/40 X
24 text

2.6K

65 keys, 10-key keypad,
function keys

26-character x 1Tine fig-
uid crystal display

basic system

256 bytes/cassette inter-
face

hex key pad

1 serial, 2 parallel

home TV

20K/cassette recorder/soft-
ware cartridges

45 keys, 16 predefined
function

1 parallel

buiit-in modulator/32 x 16
text mode/128 x 64 color
capacity

16K/cassette interface

standard

16 colors

basic system

6K’software cartridges

standard layout

31-character x 1 line liquid
crystal display

hand-held computer

4K/cassette recorder

49 keys

system expander with
cartridge/memory
ports/1 serial

320 x 192 graphics/40 X
24 text

4K

65 calculator keys, 19-
key keypad, 18 defina-
ble

60 pin bus connector

1 line 7 x 156 dot matrix
liquid crystal display

5K/cassette recorder

66 keys, 4 user-
programmable

color capability

32K/cassette intertace

60 keys, multifunction

1 parallel

RGB/composite video out-
put/CRT is user option

basic system

6.6K

65 keys, 10-key keypad,
function keys

26-character x 1 line lig-
uid crystal display

16K/cassette interface

53 keys

1 serial

CRT is user opt/32 x 16
color text mode/256 x 192
graphics capability

ba'sic system
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TABLE 1under $500 (continued)

Manufacturer Model Price CPU Word Length  Operating System Languages
Spectravideo SV-318 $299 Z80A 8-bit N/A BASIC
Atari Products 600XL $299 6502C 8-bit N/A BASIC
Spectravideo SV-318 $299 Z80A 8-bit " N/A BASIC
Commodore Business VIC-20 $324.90 6502 8-bit N/A BASIC
Machines
Netronics Research EIf It $339.40 1802 8-bit N/A machine
Panasonic Co. JR-200 $340 Not announced Not announced Not announced BASIC
NEC Home Electronics PC-6000 $349.95 ZB0A-compatible  8-bit N/A BASIC
Sharp Electronics PC-1500 3370 Custom CMOS 8-bit N/A BASIC
Panasonic Co. H1400 $380 6502 8-bit SNAP (version BASIC
of FORTH)
Radio Shack TRS-80 Color $399 6809E 8-bit N/A BASIC
Computer
Multitech Electronics MPFE-II $399 6502 8-bit TNATT BASIC
Netronics Research Explorer/88-PC $399.95 8088 16-bit N/A machine
Texas Instruments CC-40 $400 7C20 8-bit TTNA BASIC
Unitronics Sonic $400 6502 e Rt N/A BASIC
(est.)
Unitronics Sonic $400 6502 8-bif N/A BASIC
(est.)
Commodore Business VIC-20 $404.85 6502 8-bit NA ASIC
Machines —
Sord Computer M5 $421 ZB0OA T 8t N/A BASIC
Video Technology Inc. VZ200 542495 Z80A 8-bit N/A BASIC
Texas Instruments TI-99/4A $425 TMS5900 “16-bit NATT BASIC
Panasonic Co. JR-200 $430 Not announced Not announced Not announced BASIC
NEC Home Electronics PC-6000 $450 Z80A-compatible  8-bit N/A BASIC
Netronics Research Elf Il $454.40 1802 8-bit N/A machine
Radio Shack TRS-80 Pocket $480 Custom CMOS 8-bit N/A BASIC
Computer PC-2
Panasonic Co. H1800 $480 6502 8-bit SNAP (version BASIC
of FORTH)
?peétravideo SV-318 $490 Z80A - '8-bit N/A BASIC
Atari Products 1200XL $499 6502 8-bit N/A BASIC
Netronics Research Explorer/85 $499.75 8085 8-bit N/A machine
Panasonic Co. JR-800 $499.95 Not announced Not announced N/A BASIC

RADIO-ELECTRONICS
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Memory/Storage

Keyboard

1{e)

Display

Comments

16K/cassette interface

71 keys, 10 program-
mable, built-in joystick

256 x 192 resolution, 16
colors, television used as
display

basic system

16K cassette recorder/car-
tridge slot

62 keys, help key, 4
special function

1 serial, 2 controller, ex-
pansion connector

built-in video output sup-
ports 256 colors, 40 x 24
text

cassette recoraer

16K/cassette recorder/car-
tridge siot

standard layout,
function
keys

256 x 192/16 colors

13K/cassette recorder

color capability

66 keys, 4 user-
programmable ainded
4K/cassette interface hex keypad 1 serial, 2 paralle} home TV user memon
to 4K

32K/cassetle inferface

60 keys, muitifunction

1 parallel, 1 serial

RGB/composite video
output/CRT is
user option

16KJcassefte interface

71 keys, 5 multifunction

1 parallel, 2 game con-

256 x 192 capability, 32

basic system

troller ports X 16 text, composite video
output avail.
10.6K 65 keys, 10-key keypad, 26-character x 1linelig-  user memory expanded by
function keys uid crystal display 8K
4K 65 calculator keys in 1-line X 26-characterlig-  basic hand-held computer
typewriter arrangement, uid crystal display
redefinable
16K/cassette interface 53 keys 1 serial 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 iayout

31-character x 1 line liquid
crystal display

user men

10ry upgraded to

i

80K/148K wafertape

70 keys, 10 function

expansion ports, game
controller

16 colors, 40 column ca-
pability

basic Sonic home computer
system, includes stringy-flop-
py mass storage

[~ 112K/148K waftertape 70 keys, 10 function expansion ports, game 16 colors, 40 column ca- =g nory added
controller pability
29K/cassette recorder 66 keys, 4 user- color capability user memory expanded to

programmable

<IN

20K/cassette/cartridges

54 keys

Not announced

Home television

BASIC home finance soft-

ware, JOysliCKs, game

-1
jJames aaded

64K/cassette recorder/soft-
ware cartridges

45 keys, 16 predefined
function

1 parallel

16K/wafertape

standard

HEX-BUS expansion =
unit

built-in modulator/32 x 16
text mode/128 x 64 color

_capacity

16 colors

14K memory added

Wale pl’ irive
ised in place
of cassette

32K/cassette recorder

60 keys, multifunction

1 parallel, 1 serial

RGB/composite video out-
put/CRT is user option

cassette recorder

16K/cassette recorder

71 keys, 5 multifunction

1 parallel, 2 game con-
troller ports

256 x 192 capability, 32
x 16 text, composite video
output available

16K/cassette interface

hex keypad

1 serial, 2 parallel

home TV

user memory expanded to

10

16K

65 calculator keys, 19-
key keypad, 18 defina-
ble

60 pin bus connector

1 line 7 x 156 dot matrix
liquid crystal display

memory expanded to 16K

8K

65 calculator keys in
typewriter arrangement,
redefinable

1-line x 26-character lig-
uid crystal display

basic system

4648K/cassette recorder

71 keys, 10 program-
mable, built-in joystick

256 x 192 resolution, 16
colors, television used as
display

storage, user memory up-

\rndn.—( 10 ARK
Yraded 10 401N

64K/cassette recorder

standard typewriter/16
special function

1 printer, 2 controller, ex-
pansion connector

built-in video output sup-
ports 256 colors, 40 X 24
text

basic 1200 system/no std.
CRT

256 bytes/cassette inter- 56 keys N/A 12-inch monochrome CRT  expansion board, keyboard,
face CRT
16K/cassette interface 47 keys, 20-key keypad, parallet 8-line x 32-character LCD notebook computer with

10 programmable

ROM-based software

& €861 H340100
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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 2000-seriescan 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-$100 market 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, 12-character LCD readout, this tiny
microcomputer is programmable in BASIC and can handle
strings of up to 30 characters in length.

Using 2 “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 1K 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-/ 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 1-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 **‘AA’’ batteries. A 60-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-10 is a tiny unit, about the size of the Timex /000.
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-J0 has a built-in serial interface that
allows the user to connect either 2 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.

wWwWw americanradiohistorv com



“I built this 16-bit computer and

saved money. Learned a lot, too.

Save now by building the Heathkit H-100
yourself. Save later because your computer
investment won’t become obsolete for
many years to come.

Save by building it yourself. You can save hundreds of
dollars over assembled prices when you choose the new
H-100 16-Bit/8-Bit Computer Kit — money you can use
to buy the peripherals and software of your choice.

H-100 SERIES COMPUTER SPECIFICATIONS:

USER MEMORY: MailMerge
192K-768K bytes* Data Base Manager

MICROPROCESSORS: File Manager
General Ledger

16-bit: 8088 :

8-bit: 8085 Accounts Receivable
Accounts Payable

DISIS STORAGE: Inventory Control

5,',25. disk drive, Sales Invoicing

8" disk drive Lotus 1,2,3

Winchester drive PeachTéx,t 5000

KEYBOARD: Fortran-86

Typewriter style,95 keys, Cobol-86

13 function keys, Pascal

Basic Compiler
Most standard
8-bit CP/M
Software

18-key numeric pad

GRAPHICS:

Always in graphics mode.
640h/225v resolution; up to
eight colors are available**

COMMUNICATIONS:
Two RS-232C Serial
Interface Ports and
one parallel port

DIAGNOSTICS:
Memory self-test
on power-up

AVAILABLE SOFTWARE:
Z-DOS (MS-DOS)
CP/M®

Z-BASIC Language
Microsoft BASIC
Multiplan
SuperCalc
WordStar

L/

*192K bytes standard.
**Optional.
CP/M is a registered
trademark of Digital’
Research.

The H-100 is easy to build — the step-by-step Heathkit
manual shows you how. And every step of the way, you
have our pledge —“We won't let you fail." He p is as close
as your phone, or the nearest Heathkit Electronic Center.t

And what better way to learn state-of-the-art computing
techniques than to build the world’s only 16-bit/8-bit
computer kit? To run today's higher-speed. higher-per-
formance 16-bit software, you need an H-100. It makes
a big difference by processing more data faster.

Dual microprocessors for power and compatibility. The
H-100 handles both high-performance 16-bit software
and most current Heath/Zenith 8-bit software.

Want room to grow? The H-100's standard 192K byte
Random Access Memory complement can be expanded
to 768K bytes -~ compared to a 64K standard for many
desktop computers.

And the industry-standard S-100 card siats support
memory expansion and additional peripheral devices,
allowing your investment to grow.

High-capacity disk storage, too. The H-100's 5.25" floppy
disk drive can store 320K bytes on a single disk. The
computer also supports an optionai second 5.25" and
external 8" floppy disk drives. For maximum storage, an
optional internal Winchester disk drive is also available.
For more information, circle the reader service number
below. Better yet, visit your Heathkit Electronic Center
for a demonstration!

The H-100 gives me
the most for my
| computer dollar!

Heathkit

o = o

+Heathkit Electronic Centers are unlits of Veritechnology Electronics Corporation.
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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 of the 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
the PC-1500. The PC-1500 is identical to Radio Shack's PC-2,
so its description will suffice for the /500, 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.

Panasonic

Another of the entrants in the handheld computer field is
Panasonic, whose H1400/H1800-series builds into a portable
briefcase system. In reality, this series uses the same handheld
case, but each pricing level reflects more user memory. For
instance, the $380 H1400 features 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
operating system is noted. Unlike other handheld computers,
which operate with machine language instruction sets, the
HI1400/1800 series uses the SNAP operating system, a de-
rivative of FORTH. Under this operating system, BASIC is the
programming language.

Again, like other handheld computers, the keyboard is laid
out in a standard ‘““QWERTY "’ fashion, however, with 65 small
calculator-type keys and narrow spacing on the keyboard, it

minpiber
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
other 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 RGB 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 of lap 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.

Like other lap computers, the JR-800 has taken advantage of
advances in liquid-crystal-display technology and sports a 32-
character by 8-line LCD. The display can be scrolled through
255 columns 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 77-99/4A, the
only low-cost home computer to use a true 16-bit micro-
processor, TMS§-9900. In fact, TI was the first manufacturer 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 77-99/4A’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 77-99/4A 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 Computer 40, a hand-
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
CC-40 comes equipped with 6K of user memory. Its standard
keyboard layout allows entry of BASIC commands and text,
although its display is only a 1-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 it starts its upgrading
within this price segment with the addition of a serial input/
output port.

The T1-99/4A 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, whose pricing
starts at $99.95. For this price, a user gets a Z80A 8-bit micro-
processor, one of the 8-bit world’s standards, but only 4K of
user memory, which is enough for simple tasks and home

-programmable machine.

THE ELF Il from Netronics 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.

Mattel Electronics

Making its first formal foray into the home-computer field,
Mattel 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 Z8OA 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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INTRODUCING the worid’s first,
affordapie teaching robot...

HERO 1is a completely
self-contained, electro-
mechanical robot capa- |
ble of interacting with
its environment. Con-
trolled by an on-board,
programmable com-
puter, it has electronic
sensors to detect light, sound, mo-
tion and obstruction in its path.

Capable of seven axes of mo-
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Heathkits

Educational Systems

tion, the robot can be programmed
to pick up small objects with i'sarm.
It will also speak in complet2 sen-
tences. using its voice synthesizer.
Remarkable thoughthe robot is,
its companion Robo-
tics Education Course
is an even more signifi-
cant "first.” It pravides
a thorough under-
standing of roboltech-
nologies, inciuding
robotics programming.
Course features seif-test
unit reviews, experi-
ments and final exam.
Designedato be used with
HERO 1, this 1200 page course is the
most complete introduction to
robotics available today.

HERO 1is a computer on wheels.
HERO1 uses a 6808 microprocessor
that controis 13 functions and sense
boards. Its on-board processor
can take it through complex ma-
neuvers. The programming proc-
essisstraightforward with provision
for step-by-step debugging, en-
hancement and other corrections.

HERO1senses include: sound de-
tection (frequency range 200-
5000 Hz); light detection; ultrasonic
ranging; ultrasonic motion detec-
tion; speech synthesis; and real
time, four year calendar clock.

A completely mobile platform
robot, HERO 1's motion abilities per-
mit head rotation and arm rotation
of 350,° shouider rotation of 150/
arm extension of 5 inches, wrist
pivot of 180° and wrist rotation of
350° Gripper will open to a max-
imum of 3%z inches and rotate 90°
at extreme extension. Payload ca-
pacity of arm is 8 oz. at maximum
extension and 16 oz. at normal.

The remarkable HERO1robotisin
production now, ready for you. Buy
assembled or build it from a kit. Kit
price is $1500 and the assembied
robot.is $2500, FOB Berton Harbor,
or through your nearest Heathkit
Electronic Center.

For full information on HERO 1
call 800-253-0570 toll-free. (In
Alaska,Hawaii and Michigan, call
616-982-3411.) We’ll give you the
address of the nearest Heathkit
Electronic Center and send you a
booklet that gives details about
the robot, the content of this
course, and other information.

Mail to: Heath Company, Dept. 020-108 |’
Benton Harbor, Ml 49022

lN:me_ii —

Address .

State _

¢ Heathkit Electronic Centers are units of Veritechnology Electronics Corporation.

Heath Company is a subsidiary of Zenith Radio Corporation.
CIRCLE 16 ON FREE INFORMATION CARD
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Heathkit/Zenith Educational Systems is a division of Heath Company.
Benton Harbor, Michigan 49022
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MEMOTECH

The Complete Bange

Fitteen months ago Memotech developed the first 64K Memopak. designed to maximise the capabilities of the Sinclair
ZX8l. 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 comprising a Word Processor. 280 Assembler and
Spreadsheet Analysis, plus Communication Interfaces, High Resolution Graphics and a professional quality Keyboard.
To complete our range of Timex add-ons, we are now introducing the MEMOPAK RS232 Serial Interface.

RS232 Interface

The RS232 is an all-purpose interface
which allows the Timex not only to
output to suitable serial printers, but
can link up with numerous types of
peripheral or even other processors.
The Interface has two main modes of
operation: BASIC mode allows you to
use the range of functions supplied in
the R$232 EPROM within an ordinary
BASIC program, and TERMINAL mode
allows you to use your Timex as a
terminal to another processor.

The EPROM {unctions offered permit
the user to send, receive and convert
bytes between Z80 code and ASCII, as
well as check the status of numerous
control flags. Received or transmitted
data can appear simultaneously on the
screen, and received data may be
printed simultaneously.

$99.95 cable $19.95

Memopak Centronics
I/F

The BASIC commands LPRINT,
LLIST and COPY are used to print on
any CENTRONICS type printer. All
ASCII characters are generated and
transiation takes place automatically
within the pack. Reverse capitals give
lower case. Additional facilities allow
high resolution printing.

$74.95 cable $19.95
Memopak HRG

This pack breaks down the constraints
imposed by operating at the Z80
character level and allows high
definition displays to be generated. All
248 x 192 individual pixels can be
controlled using simple commands, and
the built in software enables the user to
work interactively at the dot, line,
character, block and page levels:

$99.95

Memocalc

The screen display behaves as a
‘window’ on a large sheet of paper on
which a table of numbers is laid out.
The maximum size of the table is
determined by the memory capacity,
and with a Memopak 64K a table of up
to 7000 numbers with up to 250 rows or
99 columns can be specilied

$49.95

Memotext

Text is first arranged in 32 character
lines for the screen with comprehensive
editing facilities. On output the user
simply chooses the line length required
tor printing and the system does the
rest. Used with the Memopak
Centronics Interface, the Word
Processor makes available printout with
80 character lines, upper and lower
case and single and double size
characters.

$49.95

Memopak
Memory
Extensions

For those just setting
out on the road to real
computing, these packs
transform the Timex from
a toy to a powerful computer.
Data storage, extended program-
ming and complex displays all become
feasible. Further details available on request.
16K Memopak $49.95

32K Memopak $99.95
64K Memopak $149.95

280 Assembler E
Memotech Keyboard

The Memotech plug-in Keyboard plus buffer pack takes
the effort out of data entry for Timex users. The Keyboard
has a light professional touch and is housed in an elegant
aluminum case. The simple plug-in system means that you
are not obliged to open up your Timex, use a soldering
iron or invalidate your Timex warranty.

Keyboard Buffer Pak

The Bulfer Pak performs a “housekeeping” function for the
Keyboard, interfacing directly with the port of your Timex.

$99.95 - (keyboard & butfer included)

The Assembler allows
you first to code and
edit a source program in
the Z80 language, and
then assemble it into
machine code. You can
now write flexible and
economic programs

The Editor mode

allows you to code
directly in the right
dJormat, manipulate
inidividual lines and
control the exact placing
of source and machine
code. Routines may be
merged or listed (even
to a commercial printer
using our Centronics
Interface). The
assembler mode handles
all standard Z80
mnemonics, numbers in MEMOTECH
hex or decimal,
comments and user-
selected lables.

$49.95

Note! All Memotech products carry a 6§ mo. warranty. 80
column dot matrix printer packages available at a
substantial savings from Memotech.

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 check/money order/Visa or MasterCard number with expiration
date to: Memotech Direct Sales Division, 7550 W. Yale Avenue, Denver, Colorado 80227.
Shipping/Handling $4.95; Colorado Residents add applicable sales tax.
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VIDEO TECHNOLOGY’S VZ200 has calculator-type keys.

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 VIC-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 VIC-20 features a
full-travel keyboard. Some of its keys, such as the quotation
marks, are in nonstandard locations, so this couid 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 VIC-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.

Atari

Atari Home Computers has three entries in this price cate-
gory, the $199 model 600XL, the $299 (give or take a few
dollars) 800XL and the $499 model 1200XL. The reason the
price of the 800OXL isn’t detailed is because specific pricing for
the new models offered by Atani was not available at press time.
Atari has a total of five 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-

ECTRAVIDEO'S SV-326 uses a Z80A microprocessor.

OC 10BEA 1983
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ter keyboard and is programmable in BASIC. This low-cost unit
expands once with the addition of Atari’s data recorder and
features five text modes and 11 graphics modes with 256 colors.

The 600XL is capable of a maximum graphic resolution of
320- by 192-dots and a 40-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 800XL, priced somewhere between the 600XL and the
1200XL, 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 of computers 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
1200XL, 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.

Netronics

If you want to ‘‘roll your own’’ microcomputer, then you
have three choices from Netronics—the Elf II, Explorer/85 and
the Explorer/88-PC.

The Eif Il 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 Eif Il 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 A/D 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-100 bus—100 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-100 boards that are
available include RAM boards, floppy-disk controllers, serial

wWWw americanradiohistorv com
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and parallel I/O boards, and more. The Explorer/85 is also
capable of running the the CP/M operating system.

The Explorer/88-PC is a good learning experience for those
who would like to see what makes an IBM-compatible machine
tick. It not only includes the motherboard and microprocessor,
but also the IBM-type expansion bus. With the correct add-on
board. cabinet and drives, the user has an IBM-compatible
system. In fact, in one of the higher price categories, there is a
full-blown kit that will produce such a machine.

NEC

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 192-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 NEC-offered cassette recorder for mass storage.

Muiltitech

Multitech Electronics has two offerings in this pricing cate-
gory, the MPF-IP and the MPF-II.

The MPF-IP 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-IP 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.
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MULTITECH'S MPF-IP Is another Z80A machine.

The display of this device is a 20-digit, 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 combination /O and memory board and
accessory kit for experiments.

The MPF-II 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 modems or printers.

The MPF-1] will interface with a user’s choice of video-
display device. It is capable of displaying 40-characters by
24-lines of text and six colors with a resolution of up to a 180- by
192-dots.

Spectravideo

Spectravideo also has two computer offerings in this price
category, the SV-3/8 and the SV-328.

The §V-318is 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 192-dots.

The more expensive SV-328 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 CP/M 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 two joysticks and programming for 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 column display and
a 70-key typewriter-style keyboard. The keyboard includes 10
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
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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 Toeshiba. Other compa-
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 fram Comimodore
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 athow some
systems have matured.

Coleco

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.

%500 to $1000

Eleclrlmcs

ompiiber
$500-$1000

Surprising sophistication and
low cost are the
characteristics of the
systems in this category.

MARC STERN

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 tc 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 SO0K of mass storage. According 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 of user mem-
ory. Data input is via a 60-key keyboard and the unit is capable
of 40-character by 24-line display 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 7/00 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 cassette tape.
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TABLE 1—$500 to $1000

Manufacturers Model Price CPU Word length Operating System Languages
NEC Home Electronics PC-6000 3500 Z80A-compatible — 8-bit N/A BASIC
Commodore Business Pet 64 $500 6500 series 8-bit — NA BASIC
Machines
Atari Products 800XL ($50(; 6502C 8-bit N/A BASIC
est.
Sharp Eiectronics PC-1250 $505 Custom CMOS 8bit N/A BASIC
Atari Products - 600XL 3519 6502C B-bit N/7A BASIC
Texas Instruments TI-99/4A $525  TMS9900 16-bit “NIA BASIC
Panasonic Co. H1400 $538 6502 8-bit SNAP BASIC
Netronics Research Explorer/85 $539.70 8085 8-bit N/A machine
Radio Shack TRS-80 Color $549 6809E 8-bit N/A BASIC
Computer
NEC Home Electronics PC-6000 $550 Z80A-compatible  8-bit N/A BASIC
Texas Instruments CC-40 $555 7C20 8-bit N/A BASIC
Netronics Research Eif Hl $559.30 1802 8-bit N/A machine/BASIC
Texas Instruments TI-99/4A $585 TMS9900 16-bit N/A BASIC
Netronics Research Explorer/85 $589.65 8085 ~ gbit S e machine
Commodore Business Commodore 64 $595 6510 8-bit N/A BASIC
Machines _ e e
Atari Products 1200XL $598 6502 8-bit N/A BASIC
Spectravideo SV-328 $600 Z80A 8-bit N/A BASIC
Sharp Electronics PC-1500 $600  Custom CMOS  B-bit NA BASIC
Spectravideo SV-328 $600 Z80A 8-bit N/A BASIC
(est.)
Coleco industries Adam $600 Not announced Not announced N/A BASIC, TOGO
(est.)
Panasonic Co. H1800 $638 6502 8-bit SNAP BASIC
Formula International Pinecom (kit) $645 6502 8-bit N/A Not announced
Commodore Business Commodore 64 $670 6510 8-bit N/A BASIC
Machines
Netronics Research Explorer/85 $689.60 8085 8-bits N/A machine/BASIC
Texas Instruments CC-40 $695 7C20 8-bit N/A BASIC
Spectravideo SV-328 ' $700 Z80A 8-bit ' N/A BASIC
Formula International Pinecom (kit) $730 6502 8-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
Toshiba America T100 $795 Z80A 8-bit N/A BASIC
Epson America HX-20 $795 6301 8-bit N7A N/A
- Muititech Electronics MPF-II $797 6502 8-bit Proprietary BASIC
Radio Shack TRS-80 Model $799 80C85 8-bit N/A BASIC
100
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Memory/Storage

Keyboard

/0

Display

Comments

32K/cassette recorder

71 keys, 5 multifunction
keys

1 parallel, 2 game con-
troller ports

256 x 192 capability, 32
X 16 text, composite video
output avail.

momor
L

64K/cassette interface

standard, numeric
keypad

1 serial

integral display

basic system

64K/cartridge slot

54 keys, help key, 4
special function keys

1 serial, 2 controller, ex-
pansion connector

built-in video output sup-
ports 256 colors, 40x24
text

basic system

9.7K/cassette recorder

‘54 keys, reservable

keys, keypad

24-character x 1 line lig-
uid crystal display

>dace/n

16K/cassette recorder/car-
tridge slot

62 keys, help key, 4
special function keys

1 serial, 2 controller, ex-
pansion connector/
interface module

built-in video output sup-
ports 256 colors, 40x24
text

48K/cassette interface

standard

16 colors

4K 65 calculator keys in input/output adapter/ex- 1-line x 26-character lig- a

typewriter arrangement,  pansion bus uid crystal display

redefinable keys
256 bytes/cassette'inter- 56 keys N/A 12-inch monochrome CRT  =-100 card cage added for
face ¢ S| Ar
32K/cassete interface 53 keys 1 serial 32 x 16 color text u 0

mode/256 x 192 graphics
capability

32K/cassette recorder

71 keys, 5 multifunction
keys

1 parallel, 1 serial, 2
game controller ports

256 x 192 capability, 32
X 16 text, composite video
output avail.

22K/software cartridges

standard Tayout

1 serial, 1 parallel

31-character x 1 line Tiquid
crystal display

16K/casette interface 56 keys 1serial, 2 parallel home TV yboa
48K/cassette interface standard HEX-BUS expansion 16 colors
unit
4K cassette interface 56 keys N/A 12-inch monochrome CRT ) SeS
64K/cassette interface 60 keys, 4 program- 16 color graphics ca- basic system
mable keys pability/text

‘64K cassette recorder/car-
tridge slot

standard typewriter/16
special function keys

1 printer, 2 controiler, ex-
pansion connector

built-in video output sup-
ports 256 colors, 40x24
text

racceloe recorcdoer

80K/cassette interface

87 keys, keypad, 10
definable keys

basic system

10.6K/casselie interface

65 keys, 10-key keypad,
function keys

26-character x 1 line lig-
uid crystal display

Yol BUE NTorare

Drinter’plot

80K/cassette interface

87 keys, 10 program-
mable, numeric keypad

40 x 24 text mode ca-
pability/16 colors

basic system

B0K/500K memory storage
drive (see text)/software

75-keys, 6 "'smart” keys,
detachable 12-key key-

Not -announced

color graphics ca-
pability/36 column

basic system

cartridges pad
8K 65 calculator keys in input/output adapter/ex- 1-line x 26-character lig- O adapter aadex
typewriter arrangement, pansion bus uid crystal display
redefinable 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- re
mable keys pability/text
4K/cassette interface 56 keys N/A 12-inch monochrome CRT  HOM-based BASIC added

22R7stringy floppy/sofiware
cartridges

standard Tayout

T senal, T parallel

31-character X 1 line liquid
crystal display

80K/cassette recorder

87 keys, 10 program-
mable, numeric keypad

40 x 24 text mode ca-
pability/16 colors

48K 66 keys, 14-key keypad 1 parallel 40 x 24 text mode/280 X paraler port
192 graphics capability

32K 65 calculator keys, 19- 60 pin bus connector 1line 7 x 156 dot matrix

key keypad, 18 defina- liquid crystal display

ble keys
16K/cassette interface 56 keys N/A 12-inch monochrome CRT IS&F mernory eXpanads €
64K/cassette interface 89 keys, 8 special func- T parallel, T serial basic sysiem

tion keys

T6K/microcassefte’ storage
(built-in)

standard, 5 function
keys, 10-key keypad

1 serial

4-ine Tiquid crystal display

lap computer

64K/ 190K SS/DD 5 %"
drive

52 keys

1 parallel, 1 game con-
troller

supports 40 x 24 text/6

R e [T
aisK Ve c

colors/ 180 x 192 resolution/

display is user option

-y

8K/cassette interface

56 keys, embedded 10-
key keypad, 8 program-
mable

1 parallel, 1 serial, built-
in modem

40 x 8 liquid crystal dis-
play

lap computer
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TABLE 1—8$500 to $1000 (continued)
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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
Panasonic Co. JR-200 $880 Not announced Not announced Not announced BASIC
Panasonic Co. H1400 $938 6502 8-bit SNAP BASIC
Netronics Research Explorer/85 $939.80 8085 B8-bit N/A machine/BASIC
Atari Products 600XL $969 6502C 8-bit Atari DOS II/1l} 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-80 Model 4 $999 Z80A 8-bit N/A BASIC
Radio Shack TRS-80 Model Il $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
via the 89-key typewriter-style keyboard. This keyboard also
has 8 special-function keys that are user programmable. This
unit includes standard serial and parallel ports for input/output.

Epson

Another of the entrants on the market with lap computers,
Epson America is probably better known for its microcomputer
printers than it is for its small systems. However, in the last year
it has come out with two, the HX-20 lap computer and its
user-friendly OX-10.

In this price category, the HX-20 lap computer makes its
debut. Like other lap models, this one is capable of independent
operation with batteries. Its 6301 8-bit microprocessor is cap-

able of handling sophisticated number-crunching or just about,

any other task it will be called on to handle.

The beauty of this type of machine is its ability to go any-
where. With 16K of user memory, it can store about 16 typewrit-
ten pages in memory, or about as much daily production as
anyone in the field might generate. The machine also features a
built-in microcassette storage system.

Its full-travel, keyboard has five multifunction keys. A serial
port allows the HX-20 to be used with a modem so that the
person in the field can upload or download files to/from a
mainframe or office minicomputer system. Further, this port
will allow the user to tie into any of the many information
networks available today.

The HX-20’s display is more limited than the competition in
the lap market. Unlike other machines with 8-line liquid-crystal
displays, the /HX-20 has a four-line display, although this should
be enough for many users.

Sanyo

Another of the firms that is better known for its consumer
electronics products, Sanyo, also has a microcomputer, the

MBC 550. Unlike other small-computer systems in this price
category, the MBC 550 is driven by a 8088 microprocessor. This
feature alone will give the user access to the rapidly growing
world of MS-DOS applications software that runs on this micro-
processor. (A version of this disk operating system—PC-
DOS—is what is primarily used in the IBM Personal Computer
world and this is what has contributed to its lead in the 16-bit
single-user system world.)

Unlike other systems in this price category, this one comes
with 128K of user memory. It is one of the only microcomputers
in this area to provide so much standard start-off RAM. (Sixteen
bit computers can address up to 1.2 megabytes of RAM.) And,
unlike other systems in this category, the MBC 550 comes with
one single-sided, double-density 160K floppy disk drive for
storage. When you add in other peripherals, as we have done in
other price categories, you will find this is a powerful home
system.

Radio Shack

Not only does this major consumer-electronics firm have
small-computer-system entries in the $100-to-$500 field—
primarily handheld and small color systems; they also have
entries in this category that begin their climbs toward computing
power.

The first new Radio Shack system is the Model 100 lap
computer. Another of the many lap computers that are appearing
on the market, the model /00 uses a CMOS 80C85 8-bit micro-
processor. It is a low-power version of the standard 8085.

This system comes with 8K of user memory, but, while that
figure may seem small, it must be noted it has several powerful
programs built into ROM that are accessed at the touch of a
button. This means that the user memory can be used for user
input without worrying about loading an applications program
into memory. :

Programmable in BASIC, the Model 100 sports a full-travel,
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Memory/Storage

Keyboard

/0

Display

Comments

32K/cassette recorder

71 keys, 5 multifunction
keys

1 parallel, 1 serial, 2
game controlier, digi-
tized touch panel!

256 x 192 capability, 32
X 16 text, composite video
output avail.

64K/cassette recorder/car-
tridge slot

standard typewriter/16
special function keys

1 printer, 2 controller, ex-
pansion connector/
interface module

built-in video output sup-
ports 256 colors, 40 X 24
text

10.6K/cassette interface

65 keys, 10-key keypad,
function keys

1 serial

26-character X 1 line lig-
uid crystal display

48K/cassette interface

standard

HEX-BUS expansion
unit, peripheral interface

16 colors

32K/cassette interface

60 keys, multifunction
keys

1 parallel, 1 serial

RGB CRT/RGB and com-
posite video output

14K 65 calculator keys in input/output adapter/ex- 1-line X 26-character lig- d
typewriter arrangement, pansion bus uid crystal display
redefinable keys

64K/cassette interface 56 keys N/A 12-inch monochrome CRT oxna 0

16K/floppy disk drive

62 keys, help key, 4
special function keys

1 serial, 2 controlier, ex-
pansion connector/
interface module

no std. CRT/built-in video
output supports 256 col-
ors, 40x24 text

32K/cassette interface

65 calculator keys, 19-
key keypad, 18 defina-
ble keys

60 pin bus connector

1 line 7 x 156 dot matrix
liquid crystal display

128K 1 160K floppy disk
drive

Not announced

1 parallel, joystick port

color graphics capability
(no further details)

basic system

64K/ 170K 5 %" floppy
disk drive

standard

1-{EEE-488 serial

6-inch high-res. color dis-
play

transportable business com-
puter

16K/built-in card reader
(see text)

61 keys, multifunctional
keys

interface port for add-on
options

32 character one-line LCD

basic system, includes card

24K/cassette interface

56 keys, embedded 10-

1 parallel, 1 sérial, built-

40 x 8 liquid crystal dis-

reader

key keypad, 8 program- in modem play
mable keys
16K/cassette interface 70 keys, 3 program- 1 parailel 12-inch monochrome/80 X basic system
mable keys, 12-key 24 text (64 x 16 double-
keypad sized)
16K/cassette interface 64 keys, 12-key keypad 1 parallel 12-inch_ monochrome basic system

4K/cassette interface 67 keys, 16-key keypad

5.5-inch monochrome basic system

typewriter-like keyboard. It also features a cassette-tape in-
terface for data storage.

An interesting feature of this system is the built-in direct-
connect modem and software to drive it. This makes the Model
100 a very versatile machine for use in the field because it can act
as a portable terminal from just about anywhere there is a phone.
Its 40-character by 8-line display is more than adequate for most
field situations. This unit upgrades once in this category with the
addition of 16K of RAM.

Another offering from Radio Shack is the new Model 4, an
all-in-one, terminal-type computer system.

At this point in its pricing, the Model 4, driven by an 8-bit
Z80A microprocessor, relies on a cassette recorder for mass
storage, has 16K of RAM (that is more than enough for average
home usages), and it includes a 70-key standard typewriter-type
keyboard. This keyboard contains three programmable keys and
a separate 12-key pad.

The beauty of an all-in-one system versus others on the
market is that the buyer doesn’t have to worry about which
display unit to buy, because the system includes one. The
display on the Mode! 4 is a full 80 characters by 24 lines.

Similarly, the TRS-80 Model 11l desktop, which uses a Z80
microprocessor instead of the Z80A, is another all-in-one sys-
tem. It also differs from the Model 4 in its display, which is
64-characters by 16-lines. It is an older unit and offers the same
amount of basic user memory, although its keyboard is more
limited.

Both systems can be expanded into fairly powerful units, as
will be seen later.

Two other Radio Shack computers that were introduced in the
$100 to $500 price category, upgrade in this price category. The
Color Computer has its memory increased to 32K, while the
PC-2 Pocket Computer reaches 32K of RAM and its flexibility
is increased with the addition of the printer/cassette interface
expansion unit.

Commodore

Commodore is another computer manufacturer with a wide
range of products. In this price category, alone, three new
systems debut including the Per 64, aimed at business, the
Commodore 64, and the Executive 64, a tote-along system.

The Pet 64 continues Commodore’s policy of making a dis-
play screen available with its microcomputer systems. Driven
by a 6500-series—Commodore actually came up with this series
and uses it in all its products—38-bit microprocessor, the Per 64
has 64K of user memory standard.

With its standard typewriter-like keyboard, a user can pro-
gram in BASIC and then save the results to a cassette recorder.
Actually the basis of a very powerful system, the Per 64 comes
with a standard 12-inch monochrome monitor and a serial port
so the unit can interface with a printer or modem for output.

The Commodore 64, of which the Pet 64 is a vanant, is
another unit driven by a 6500-series microprocessor. Very ex-
pandable, it will interface with all the peripherais offered for the
VIC-20. Like the VIC, the Commodore 64 has been part of the
ongoing battle for dominance in the low-cost personal computer
market and Commodore has cut its price. Although the price in
our listing looks high, you should be able to find it substantially
discounted.

Programmable in BASIC, the Commodore 64 has a standard
64-key typewriter-like keyboard and it features 64K of RAM
that makes it a highly versatile unit for many tasks. It will
interface with a home television set through a built-in RF mod-
ulator and is capable of 16-color graphics and text. The system
upgrades once in this price category with the addition of the
digital tape recorder offered by Commodore.

Also based on the Commodore 64 is the Executive 64, another
entry in the transportable market. Again driven by a 6500-series
8-bit microprocessor, the Executive 64 has one built-in 170K
single-sided, double-density disk drive for mass storage. This
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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 S00XL 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
typewnter-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 1200XL 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.

NEC

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 T1-99/4A 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 paraliel 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 H1800 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 /400 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-100 card cage is added. When this is done, the user
has the ability to choose from the many S-100 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 EIf Il 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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HOWARD W. SAMS & CO., INC.
4300 West 62nd Street PO. Box 7092

Indianapolis, Indiana 46206

T

Repeated By Popular Demand!

SAMS 20% DISCOUNT SALE

Once again, Sams helps you in-
vest in your future with a flat
20% discount on genuine Sams
Computer Books, the 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 1I®, IBM® PC, Timex
Sinclair 1000®, VIC-20, Commo-
dore 64, TRS-80®, and more!

If you're into computing, you
need to be into a Sams Book
now!

ELEMENTARY
COMPUTING
Sams/Waite Primers

UNIX™ PRIMER PLUS
Presents the elements of UNIX
clearly, simply, and accurately, for
ready understanding by anyone
in any field who needs to learn,
use, or work with this remarka-
ble operating system. Fully illus-
trated. By Mitchell Waite, Donald
Martin, and Stephen Prata.
Ask for No. 22028 ... . $19.95
Now Only $15.96

CP/M® PRIMER

(2nd Edition)

Completely updated to give you

the know-how you need to

understand and work with new

or old CP/M versions im-

mediately, in any application. In-

cludes CP/M terminology, opera-

tion, capabilities, internal

structure, and more. By Mitchell

Waite and Stephen Murtha.

Ask for No. 22170 .. .. $16.95
Now Only $13.56

BASIC PROGRAMMING
PRIMER
(2nd Edition)
Improved and expanded edition
gives you fundamental key-
words, statements, and func-
tions usable with the IBM® PC,
Apple® 1, or any other com-
puter running a variation of Mi-
crosoft BASIC. Also contains
new, advanced BASIC coverage,
new game-program listings, and
more. By Mitchell Waite and
Michael Pardee.
Ask for No.22014 ... $17.95
Now Only $14.36

COMPUTER GRAPHICS

PRIMER

Amaze yourself!l Create com-

puter animation and other

graphics routines and techniques

with this colorful Sams best-

seller. Many examples, all in

BASIC. By Mitchell Waite.

Ask for No. 21650 . ... $15.95
Now Only $12.76

3

Ll

PASCAL PRIMER

You'll fearn to generate powerful
programs in UCSD™ Pascal as
this Sams powerhouse guides
you through Pascal program
structure, procedures, variables,
decision-making statements,

and numeric functions. Remark-
ably user-friendly, with many
examples and 8 appendixes. By
Mitchell Waite and David Fox.
Ask for No. 21793 .. .. $17.95
Now Only $14.36

MICROCOMPUTER PRIMER
(2nd Edition)

Covers basic computer concepts,
the electronics behind the logic,
what happens inside the com-
puter as a program runs, and a
little about languages and
operating systems. Excellent in-
troductory material. By Mitchell
Waite and Michael Pardee.

Ask for No. 21653 $14.50
Now Only $11.60

COMPUTER

FUNDAMENTALS

HOWARD W. SAMS

CRASH COURSE IN
MICROCOMPUTERS

{2nd Edition)

An actual self-study course in
one lay-flat volume, completely
updated with new chapters on
16-bit micros and BASIC pro-
gramming, expanded coverage
of applications software, new

photos, and more. Lets you learn.

about microcomputers and pro-

gramming fast! No previous

computer knowledge necessary.

By Louis E. Frenzel.

Ask for No. 21985 . ... $21.95
Now Only $17.56

HOW TO MAINTAIN AND
SERVICE YOUR SMALL
COMPUTER
Shows you simple procedures
you can use to sharply reduce
problems and down-time with
your Apple® |i, TRS-80@, or other
small computer. Also shows you
how to diagnose what's wrong,
find the faulty part, make simple
repairs yourself, and deal with
the repair shop when profes
sional servicing is necessary. By
John G. Stephenson.
Ask for No. 22016 . ... $17.95
Now Only $14.36

CIRCLE 32 ON FREE INFORMATION CARD
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MICROCOMPUTERS ON
THE FARM
Gives farm-management and
agribusiness professionals the
information needed to make in-
telligent decisions about using
microcomputers in farming oper-
ations. Discusses programs, ap-
plications, examples, and more.
By Jack O. Beasley.
Ask for No. 22011 . ... $14.95
Now Only $11.96

MEGABUCKS FROM YOUR
MICROCOMPUTER
Shows you how to make money
using your creative talents
through your microcomputer,
and includes details for doing
your own writing, reviewing,
and programming. By Tim
Knight.
Ask for No. 22083 ... $3.95
Now Only $3.16

OWN '
! b

\;:{

YOUR OWN COMPUTER
(2nd Edition)
Explains and explores computer
applications, buzzwords, pro-
grams, hardware, and peripher-
als. Compares 30 different
models of personal and small-
business computers. Easy to
read, informative, and ideal for
newcomers to computing.
By Mitchell Waite and Michael
Pardee.
Ask for No. 21860 $8.95
Now Only $7.16
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PERSONAL COMPUTERS
HANDBOOK
You'll need this practical guide
to explain the hows and whys of
your micro’s microprocessor,
memory, peripherals, program-
ming, and hardware/software
troubleshooting. By Walter H.
Buchsbaum.
Ask for No. 21724 ... $12.95
Now Only $10.36

GUIDEBOOK TO SMALL

COMPUTERS

Presents an unbiased review of

the capabilities of 21 popular

microcomputer systems from 14

different manufacturers. Helps

you make an informed choice.

By William Barden, Jr.

Ask for No. 21698 .. ... $6.95
Now Only $5.56

P

Busines’

UNDERSTANDING AND
BUYING A SMALL
BUSINESS COMPUTER
A lively, practical guide for any-
one considering a micro- or
minicomputer for business use.
Filled with useful examples, dia-
grams, and case studies. Non-
technical, and not a shopping
guide. By Susan Blumenthal
Ask for No. 21890 ... .. $9.95
Now Only $7.96

DICTIONARIES

USER’S GUIDE TO
MICROCOMPUTER
BUZZWORDS
Handy quick-reference that pro-
vides an understanding of the
basic terminology you need to
become "computer literate.”
Contains many illustrations. By
David H. Dasenbrock.
Ask for No.22049 ... .. $9.95
Now Only $7.96

COMPUTER DICTIONARY

(3rd Edition)

More than 12,000 definitions in

this paperback reference trans-

late computing terminology into

language you can easily under-

stand. By Charles J. Sippl.

Ask for No. 21652 . ... $16.95
Now Only $13.56

MICROCOMPUTER

DICTIONARY

(2nd Edition)

Most current, down-to-earth,

and complete explanation of

5000+ microcomputer prod-

ucts, procedures, systems, tech-

niques, and components avail-

able. By Charles J. Sipp!.

Ask for No. 21696 . ... $16.95
Now Only $13.56

COMPUTER DICTIONARY &

HANDBOOK

(3rd Edition)

Largest, most complete refer-

ence book available on all phases

of computers and their applica-

tions. More than 22,000 defi-

nitions, plus 14 appendixes. By

Charles J. Sippl and Roger J.

Sippl.

Ask for No. 21632 .. .. $34.95
Now Only $27.96

COMPUTER MATH

MICROCOMPUTER MATH
Excellent introduction to binary,
octal, and hexadecimal number
systems plus arithmetic opera-
tions on all microcomputers.
Many practical examples. By
William Barden, Jr.
Ask for No. 21927 ... $11.95
Now Only $9.56

BOOLEAN ALGEBRA

FOR COMPUTER LOGIC

Basic introduction that covers

everything from 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

PRACTICE PROBLEMS IN
NUMBER SYSTEMS, LOGIC,
AND BOOLEAN ALGEBRA
(2nd Edition)
Sixty-four lessons covering
number systems, conversions,
binary and octal arithmetics,
Boolean algebra, and implemen-
tation of Boolean relationships.
By Edward Bukstein.
Ask for No. 21451 - $10.95
Now Only $8.76

GENERAL
PROGRAMMING

DON LANCASTER’S MICRO
COOKBOOK, Volume 2:
MACHINE LANGUAGE
PROGRAMMING

Covers address space and ad-
dressing, system architecture,
programming using the “those
#31&#%$! codes” technique,
details of input/output, and
more. By Don Lancaster.

Ask for No. 21829 . ... $17.95

Now Only $14.36
NUMERICAL ﬁj
BASIC e,
Thoroughly explains techniques
for using trigonometry, vector
algebra, and matrix manipula-
tions under ordinary BASIC on a
microcomputer. 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 all CP/M keywords,

commands, utilities, and con-

ventions. Covers CP/M-86,

MP/M-80 and 86, CP/Net, and

more. By Mitchell Waite and

John Angermeyer.

Ask for No. 22015 .. .. $19.95
Now Only $15.96

CIRCLE 32 ON FREE INFORMATION CARD
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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,
incduding how to modify BIOS,
use CP/M® system calls in your
own programs, and more! By
Mitchell Waite and Robert La-
fore.
Ask for No. 22030 ... . $18.95
Now Only $15.16

ELECTRONICALLY

SPEAKING: COMPUTER

SPEECH GENERATION

Learn to generate synthetic

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 creation of an electronic
“voice”, three current speech-
synthesis technologies, and
speech quality vs. data rate and
hardware costs. By Neil Sclater.
Ask for No. 21896 ... .. $8.95
Now Only $7.16

COMPUTER LANGUAGE
REFERENCE GUIDE
If you know one language, this
small book can help you under-
stand six more! Seven chapters
cover seven languages, and an
eighth presents a keyword dic-
tionary. By Harry L. Helms, Jr.
Ask for No. 21786 .. ... $9.95
Now Only $7.96

I
FORTH PROGRAMMINGQJ,
Shows you the differences be-
tween FORTH-79 and fig-FORTH,
and how to write or modify
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



INTRODUCTION

TO FORTH

A fundamental approach to

FORTH programming, using

MMS FORTH in particular. Prc-

gram examples are directly com-

pared to the same program in

Level Il BASIC for clarity. By Ken

Knecht.

Ask for No. 21842 .. .. $10.95
Now Only $8.76

S

26 BASIC PROGRAMS

FOR YOUR MICRO

A series of 26 simple-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

WHAT DO YOU DO AFTER
YOU PLUG IT IN?
Complete tutorial covers
hardware, software, languages,
operating systems, data com-
munications, and more, fol-
lowed by solutions to the practi-
cal problems you'll meet while
using them. By William Barden,
Ir.
Ask for No. 22008 . ... $10.95
Now Only $8.76

EXPERIMENTS IN
ARTIFICIAL INTELLIGENCE
FOR SMALL COMPUTERS
Takes you into the fascinating
world of artificial intelligence,
where you and your computer
directly participate in sessions in-
volving reasoning, problem-
solving, creativity, and verbal

ord

c T

communication. By John Krutch.
Ask for No. 21785 . ... $9.95
Now Only $7.96

.

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,

all dedicated to helping you

profit from and enjoy comput-

ing. By Don Lancaster.

Ask for No. 21828 . .. $17.95
Now Only $14.36

CHEAP VIDEO COOKBOOK
Shows you how to build and use
a $20, seven-IC circuit that lets
your computer provide any alpha
or graphics format, including
hi-res and a four-color mode, via
software control. 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 Il, cheap video for

8080/2-80, complete video dis-

play for $7, and more. By Don

Lancaster.

Ask for No. 21723 . .. $10.95
Now Only $8.76

BUSINESS
PROGRAMMING

BASIC
SOFTWARE

s
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BASIC BUSINESS SOFTWARE
Explains the fundamentals of
application software for busi-

ness, how to evaluate it, and
how to write it. Covers informa-
tion storage and retrieval, inven-
tory control, payroll, and general
ledger programming. By E. G.
Brooner.
Ask for No. 21751 .. .. $11.95
Now Only $9.56

WORD PROCESSING
FOR SMALL BUSINESSES
Tells you about doing practical
word processing on a personal
computer, and presents details
for more than 50 word
processing systems, including
hardware, software, and more.
By Steven F Jong.
Ask for No.21929 . ... $11.95
Now Only $9.56

; OMPUTER
MICROCORSE
MANAGEMENT

_,}"’ ﬁj‘
MICROCOMPUTER
DATABASE MANAGEMENT
Create your own database pro-
gram! Complete tutorial shows
routines you can use to control
and access large amounts of
data with a microcomputer. Also
explains operation of 3 commer-
cial D/B programs. By E. G.
Brooner.

Ask for No. 21875 .. .. $12.95
Now Only $10.36

USING
IN AN
coBCh M

SYSTEM

USING COBOL IN

AN MP/M® SYSTEM

Shows you how to use COBOL

with a multiple-terminal CP/M

system so that more than one

user can access the same file at

the same time without interfer-

ence. Describes system design

and more. By Neil G. Gelb.

Ask for No.21936 . ... $12.95
Now Only $10.36
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COMPUTER PROGRAMS
FOR MACHINE DESIGN
Ready-to-use BASIC programs to
help mechanical and material
engineers, machinists, techni-
cians, and students solve the
everyday problems they meet in
machine technology. By Robert J.
Wenzel.
Ask for No. 21960 .. .. $21.95
Now Only $17.56

GENERAL INTERFACING

ANALOG ELECTRONICS } 6
FOR MICROCOMPUTER .x..%.
SYSTEMS
Useful desktop reference cover-
ing power supply design, analog
signal conditioning, data acquisi-
tion principles, data communica-
tion links, PID control, and other
material necessary to microcom-
puter interfacing. By Paul
Goldsbrough, Trevor Lund, and
John Rayner.
Ask for No. 21821 . $19.95
Now Only $15.96

COMPUTET oy

COMPUTER
COMMUNICATION
TECHNIQUES
Covers data transfer techniques,
hardware matching, standards
and protocols, networking, vid-
eotex, teletext, software, and
what's necessary to use them. By
E. G. brooner and Phil Wells.
Ask for No. 21998 .. .. $15.95
Now Only $12.76

£ WORLD
CONNECTION

THE WORLD CONNECTION
Powerful infermation that shows
you how to select and use a

€861 4390100

[«
w



RADIO-ELECTRONICS

-
(=]
FS

-3

modem for sending and receiv-
ing electronic mail, making use
of CompuServe and The Source,
using electronic bulletin boards,
and more. By Timothy Orr
Knight.
Ask for No. 22042 . $9.95
Now Only $7.96

THE S-100 AND OTHER

MICROBUSES

Discusses microcomputer bus

systems in general, examines 21

of the most popular ones, and

explores ways to interface any

two of them. By Elmer C. Poe

and James C. Goodwin Ii.

Ask for No. 21810 .. $9.95
Now Only $7.96
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STD BUS INTERFACING
Gives you all information and
crcuitry needed to interface
your STD bus system easily. Much
assembly language software in-
cluded for Z-80, 8080/8085,
6502, and 6800-based boxes. By
Christopher A, Titus, Jonathan A.
Titus, and David G. Larsen.
Ask for No. 21888 . ... $13.95
Now Only $11.16

APPLE® PROGRAMMING
& INTERFACING

POLISHING YOUR APPLE
Volume 2
Guides intermediate-ievel pro-
grammers in making finished,
commercially salable products.
Demonstrates menu techniques,
error-trapping, making your pro-
grams run smoothly, and more.
By Herbert M. Honig.
Ask for No. 22160 . .= $4.95
Now Only $3.96

DISKS, FILES, AND
PRINTERS FOR THE
APPLE Il
Provides you with outstanding
explanations for Apple pro
gramming with sequential-
access, random-access, and
executive files, plus basic-to-
advanced details for using disks
and printers. By Brian D.
Blackwood and George H.
Blackwood.
Ask for No. 22163 . ... $15.95
Now Only $12.76

APPLE II , 6
APPLICATIONS e
Real-world interfacing applica-
tions that can be modified to fit
your needs. Includes serial and
parallel I/0 boards, EPROM or
E?PROM boards, remote data
acquisition system, and more. By
Marvin L. De Jong.
Ask for No. 22035 $15.95
Now Only $12.76

PLESOFT
A RNGUAGE
b

APPLESOFT™ LANGUAGE
(2nd Edition)

The only complete Applesoft
manual on the market, now with
new material covering disk oper-
ations plus additionai detail on
numbers and number pro-
gramming. Many usable routines
and programs, too. By Brian D.

Blackwood and George H. |

Blackwood.
Ask for No. 22073 .. .. $13.95
Now Only $11.16

POLISHING YOUR APPLE
Volume 1
Clearly written, highly practical,
concise assembly of all proce-
dures needed for writing, disk-
filing, and printing programs
with an Apple Il. Positively ends
your searches through endless
manuals to find the routine you
need! By Herbert M. Honig.
Ask for No. 22026 . . . . $4.95
Now Only $3.96

ENHANCING YOUR

APPLE Il, Volume 1

Shows you how to mix text,

LORES, and HIRES anywhere on

the screen, how to open up

whole new worlds of 3-D

graphics and special effects with

a one-wire modification, and

more. Tested goodies from a

trusted Sams Author! By Don

Lancaster.

Ask for No.21846 .. .. $17.95
Now Only $14.36

APPLE 1l ASSEMBLY
LANGUAGE
Shows you how to use the
3-character, 56-word vocabulary
of Apple’s 6502 to create power-
ful, fast-acting programs! For
beginners or those with little or
no assembly language pro-
gramming experience. By Marvin
L. Delong.
Ask for No. 21894 . $15.95
Now Only $12.76

MOSTLY BASIC:
APPLICATIONS FOR YOUR
APPLE Il, Book 2
Now, a second goldmine of fas-
cinating BASIC programs for
your Apple ll, featuring 3 dun-
geons, 11 household programs,
6 on money or investment, 2 to
test your ESP level, and more—
32 in all! By Howard Berenbon.
Ask for No. 21864 .. .. $12.95
Now Only $10.36

MOSTLY BASIC:
APPLICATIONS FOR YOUR
APPLE Il, Book 1
An assortment of 28 useful and
ready-to-use Applesoft pro-
grams including a telephone di-
aler, a spelling test, house-
buying guide, gas mileage cal-
culator, and many more. By
Howard Berenbon.
Ask for No. 21789 .. .. $13.95
Now Only $11.16
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THE APPLE li CIRCUIT
DESCRIPTION
Provides you with a detailéd cir-
cuit description of all Apple 1l
motherbeoards, including the
keyboard and power supply.
Comes complete with timing
diagrams for major signals and a
discussion of differences be
tween the various revisions. By
Winston D. Gayler.
Ask for No. 21959 .. . $22.95
Now Only $18.36

ATARI® PROGRAMMING
& INTERFACING

MOSTLY BASIC:
APPLICATIONS FOR YOUR
ATARI, Book 1
Thirty-eight fascinating and use-
ful Atari BASIC programs you can
run on any Atari 400, 800, or
1200XL computer! Includes a
bar-chart generator, IRA planner,
message taker, medical expense
recorder, and many more. By
Howard Berenbon.
Ask for No. 22075 . $12.95
Now Only $10.36

COMMODORE
PROGRAMMING &
INTERFACING

COMMODORE SOFTWARE

ENCYCLOPEDIA

(3rd Edition)

Giant, comprehensive Third Edi-

tion directory of software for the

entire line of Commodore mi

crocomputers, including the VIC

20 and Commodore 64. Covers

games, business, education, and

much more. By Commodore

Computer.

Ask for No. 22091 $19.95
Now Only $15.96



COMMODORE 64
PROGRAMMER’S
REFERENCE GUIDE
This creative programmer’s work-
ing tool for the Commodore 64
includes a complete, detailed
dictionary of all Commodore
BASIC commands, statements,
and functions, followed by
BASIC program samples showing
how each item works, and
much, much more! By Commo-
dore Computer.
Ask for No. 22056 . ... $19.95
Now Only $15.96

COMMODORE 64

USER’S GUIDE

Shows you how to set up, pro-

gram, and operate your Com-

modore 64, including how to do

arcade-type color animation

music, and sound effects. Same

book that comes packed with

every Commodore 64 computer!

By Commodore Computer.

Ask for No. 22010 .. .. $12.95
Now Only $10.36

VIC 20 PROGRAMMERS
REFERENCE GUIDE
An easy-to-use, detailed manual
that helps you program your VIC
20 like a pro in either BASIC or
machine language! Includes a
special section on VIC 20 1/0 op-
erations, too. By Commodore
Computer.
Ask for No. 21948 . .. $16.95
Now Only $13.56

MOSTLY BASIC:
APPLICATIONS FOR
YOUR PET®, Book 2
A second collection of ready-to-
run BASIC programs that in-
cludes three dungeons, eleven
household programs, seven on
money and investment (three of
which are on the stock market),
two that test your ESP level, and
more! Thirty-seven in all. By
Howard Berenbon
Ask for No. 22001 $13.95
Now Only $11.16

Ask for No. 22076 .
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MOSTLY BASIC:
APPLICATIONS FOR

YOUR PET®, Book 1

Contains 28 useful BASIC pro-
grams for home, business, and
entertainment. Includes a tele-
phone dialer, spelling test, house
buying guide, gas mileage cal-
culator, and more. By Howard
Berenbon

Ask for No. 21790 . ... $13.95
Now Only $11.16

IBM® PROGRAMMING &
INTERFACING

INTERFACING TO THE IBM
PERSONAL COMPUTER
Written by the lead designer and
architect of the IBM PC itself, this
authoritative, single-volume
presentation gives you detailed
technical data and operational
theory for interfacing the I1BM
PC with a variety of hardware
and software. By Lewis C.
Eggebrecht
Ask for No. 22027 - $17.95
Now Only $14.36

MOSTLY BASIC:
APPLICATIONS FOR YOUR
IBM PC, Book 1

Brings you 38 chapters filled
with useful and entertaining
BASIC programs for your home
and office. Helps you save money
on energy usage, bar-chart your
business sales, dial the tele-
phone, learn a foreign language,
and more. By Howard Berenbon.
.. $12.95
Now Only $10.36

MOSTLY BASIC: )
APPLICATIONS FOR YOUR
IBM PC, Book 2
A second collection of 32 as-
sorted programs in IBM BASIC
you can use wherever you use
your IBM PC. Includes a math
dungeon, two memory challen-
gers, a student grader, a phone
directory, monthly budget, and
much more. By Howard Beren-
bon.
Ask for No. 22093 ... $14.95
Now Only $11.96

USING YOUR IBM
PERSONAL COMPUTER
Part One gets you started with
off-the-shelf programs, and
shows you how to use the PC's
system hardware. Part Two
teaches 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

8088 ASSEMBLER LAN-
GUAGE PROGRAMMING:
THE IBM PC
Shows you how to program the
PC with 8088 assembler lan-
guage. Includes a complete
functional description of the
8088 microprocessor, plus a de-
tailed analysis of the IBM PC
architecture and how to make
full use of it. By David C. Willen.
Ask for No. 22024 - $15.95
Now Only $12.76

TEXAS INSTRUMENTS
PROGRAMMING &
INTERFACING

THE T1 99/4A® USER’S
GUIDE
You'll like this badly needed
guide to all aspects of the TI
99/4A! Covers everything from
system setup to expansion op-
tions, including languages,
software, and peripherals. By
Carol Ann Casciato and Donald J.
Horsfall.
Ask for No. 22071 $10.95
Now Only $8.76

TIMEX SINCLAIR
PROGRAMMING &
INTERFACING

TIMEX SINCLAIR
1000™/ZX81 USER’S
HANDBOOK

Keep this handy as a useful ref-
erence source and you'll have
most of the answers you'll' ever

CIRCLE 32 ON FREE INFORMATION CARD

www americanradiohistorv com

need on hardware and
peripheral details, interfacing,
machine-code programming,
and possibly troublesome areas
of BASIC. By Trevor J. Terrell and
Robert J. Simpson.
Ask for No. 22012 . ... $13.95
Now Only $11.16

3

TIMEX SINCLAIR
1000™/ZX81 BASIC BOOK
Neatly and effectively teaches

ZX81 BASIC language, in-
structions, and programming
techniques to owners of the
ZX81 personal computer. In-
cludes many examples and exer-
cises. By Robin Norman.
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 either read Vol-
ume 1 or are familiar with its
concepts. Covers new topics but
also gives new detail on material
from Volume 1, and includes
many helpful programs, hints,
and techniques. By Michael P
Zabinski

Ask for No.22070 .. ... $9.95

Now Only $7.96

Learring & Teaching
rogramming sing
» TRS-80

LEARNING AND TEACHING
PROGRAMMING USING
THE TRS-80 MODEL Il
Makes it possible for parents and
teachers of elementary-aged
children to become computer
literate enough to teach
gradeschoolers the subject using
Computer Aided Instruction. By
Nancy Lee Olsen.
Ask for No. 22072 . ... $10.95
Now Only $8.76
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Bartlestar BASIC
For The TRS-80

BATTLESTAR BASIC FOR
THE TRS-80
You construct an arcade-type
video game program from
scratch, using (and learning) new
BASIC statements and com-
mands as they become necessary
to make the game gradually
more complex and sophisticated
By David H. Dasenbrock
Ask for No. 22006 ... $14.95
Now Only $11.96

TRS-80 FOR KIDS FROM 8
TO 80, Volume 1

Amazingly effective information
suitable for beginning TRS-80
programmers of any age, espe-
cially youngsters. No special
background is needed. Same
principles used at National Com-
puter Camp help you learn
quickly and easily. By Michael P
Zabinski

Ask for No. 22046 $9.95
Now Only $7.96

TRS-80 COLOR COMPUTER
INTERFACING, WITH
EXPERIMENTS
Teaches you the interfacing
techniques, inner workings, and
operation of the TRS-80 Color
Computer and its high
performance 6809 microproces-
sor. Shows how you can control
and monitor various equipment
and events. By Andrew C
Staugaard, Jr.
Ask for No. 21893 . $14.95
Now Only $11.96

TRS-80 MODEL |, I,
AND COLOR COMPUTER
INTERFACING PROJECTS
A unigue book for beginning in-
terfacers which includes 14 sim-
ple, useful, and easy-to-build
construction 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 2

Now, a second goldmine of fas-
cinating BASIC programs for
your TRS-80, featuring 3 dun-
geons, 11 household programs,
6 on money or investment, 2 to
test your ESP level, and more—
32 in all! By Howard Berenbon.

Ask for No. 21865 .= $12.95
Now Only $10.36
MOSTLY BASIC:

APPLICATIONS FOR YOUR
TRS-80, Book 1
Brings you 28 ready-to-use
BASIC programs for your TRS-80,
including a telephone dialer,
spelling test, house buying
guide, gas mileage calculator,
and more. By Howard Berenbon.
Ask for No. 21788 . .. $12.95
Now Only $10.36

TRS-80 ASSEMBLY
LANGUAGE 5
MADE SIMPLE .
Learn how to plan, write, and
hand-assemble your own as
sembly language programs in
memory, using the T-BUG and
Level I BASIC ROM subroutines.
Provides immediate, short-cut
results for the user who can sim-
ply use existing routines. By
Earles McCaul
Ask for No. 21851 $12.95
Now Only $10.36

16-BIT MICROPROCES-
SOR PROGRAMMING &
INTERFACING

i

16-BIT MICROPROCESSORS
Carefully steps you through the
complexities of programming
and designing with powerful
16-bit microprocessors. Covers
the 68000, 8086, Z8001/2,
9900, and NS16000. By Christo-
pher A. Titus, Jonathan A. Titus,
Alan Baldwin, W. N. Hubin, and
Leo Scanlon

Ask for No. 21805 .. $15.95
Now Only $12.76

1

THE 68000: PRINCIPLES
AND PROGRAMMING
Systematically guides you
through the 68000's complex
architecture, instruction set,
pinouts, and interfacing tech-
niques. Excellent for design
engineers, programmers, and
students. By Leo J. Scanlon.
Ask for No. 21853 . ... $15.95
Now Only $12.76

6502 MICROPROCESSOR
PROGRAMMING &
INTERFACING

6502 SOFTWARE DESIGN
Shows you how to place the
powerful 6502 under assembly
language program control. Con-
tains 88 debugged and usable
sample programs, and a wealth
of additional material. By Leo J
Scanlon
Ask for No. 21656 . ... $13.95
Now Only $11.16
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PROGRAMMING AND
INTERFACING THE 6502,
WITH EXPERIMENTS

Good any time, but excellent if
you don't have much 6502 as-
sembly language programming
or chip-level interfacing experi-
ence. Simple I/0 technigues, in-
structions, and interfacing that
can be reinforced by a KIM,
SYM, or AlM system. By Marvin
L. Dejong.

Ask for No. 21651 . ... $17.95
Now Only $14.36

6800 MICROPROCESSOR
PROGRAMMING &
INTERFACING

s

6809 MICROCOMPUTER
PROGRAMMING AND
INTERFACING, WITH
EXPERIMENTS
Instructional text and applica-
tions handbook giving you a
solid understanding of the 6809
high-performance chip. Covers
all aspects and includes much
software. By Andrew C.
Staugaard, Jr.
Ask for No. 21798 . ... $14.95
Now Only $11.96



HOW TO PROGRAM
AND INTERFACE THE 6800
Introductory tutorial to
Motorola’s popular 6800, em-
phasizing real-world applica-
tions. Covers internal structure,
instruction set, programming,
hardware, and interfacing tech-
nigues. Many experiments! By
Andrew C. Staugaard, Jr.
Ask for No. 21684 ... $15.95
Now Only $12.76

8080/8085 MICRO-
PROCESSOR PROGRAM-
MING & INTERFACING

8085A COOKBOOK jjﬂs
A design-it-yourself guide to
basic microcomputing concepts
for the 8085A microprocessor
and its family-compatible chips.
Helps you design a number of
completety operational, 8085A-
based microcomputers. By
Jonathan A Titus, David G. Lar-
sen, and Christopher A. Titus.
Ask for No. 21697 . ... $15.95
Now Only $12.76

8080/8085
MICROPROCESSOR
PROGRAMMING &
INTERFACING

woo

8080
8085
SOFTWARE
DESIGN

N

8080/8085 SOFTWARE
DESIGN, Book 1
Gives you a thorough and de-
tailed look at programming in
assembly languagz for the 8080
or 8085 microprocessor. Includes
a complete discussion of the
8080/8085 instruction sets and
interfacing technigues. By David
G. Larsen, Jonathan A. Titus, and
Christopher A. Titus.
Ask for No. 21541 ... $13.95
Now Only $11.16

2-80 MICROPROCESSOR
PROGRAMMING &
INTERFACING

Z-80 MICROPROCESSOR
ADVANCED INTERFACING
WITH APPLICATIONS IN
DATA COMMUNICATIONS
Helps you learn to exchange in-
formation and access data bases
all over the world, using a system
based on the Z-80 or almost any
other 8- or 16-bit microproces-
sor. Includes much portable
software. By Joseph C. Nichols,
Elizabeth A. Nichols, and Keith
A. Musson.
Ask for No. 22003 . ... $19.95
Now Only $15.96

Z-80 MICROCOMPUTER
HANDBOOK
Acquaints you with the
hardware of the Z-80 and dis-
cusses its software aspects, in-
cluding use of machine and
assembly language. Also looks
at the microcomputers using
that chip. By William Barden, Jr.
Ask for No. 21500 . ... $13.95
Now Only $11.16

hfj Bug symbol is a registered trademark of The Blacksburg Group, Inc.,
e,

and denotes those books in the Blacksburg Continuing Education Series.

Apple Il and Apple Il Plus are registered trademarks of Apple Computer, Inc
IBM js a registered trademark of International Business Machines, Inc

TRS-80 is 3 registered trademark of Radio Shack, a Tandy Corporation.

PET is a registered trademark of Commodore Business Machines

CP/M and MP/M are registered trademarks of Digital Research, Inc

UCSD is a trademark of UC Regents, San Diego campus

Timex/Sinclair 1000 is a registered trademark of Timex Computer Corporation

IMPORTANT—
HERE'S HOW TO ORDER

1. Look through the Sams Book list
ings in this ad and find the books that
fit your interests or the interests of
someone you know

2. To get your books at this specal
discount, and in the shortest possible
time, complete and mail the handy
order card attached. If the order card
is missing, send us the order form on
this page or staple it to your purchase
order

3. Charge your books to your Mas-
terCard or VISA account, or include
¥our check or money order for the
ull amount due. Be sure to add $2
for handling

4. If you'd rather order by phone,
call the Sams Order Desk at 800-
428-3696 toll-free or 317-298-5566
and charge it to MasterCard or VISA
Give the Order Desk operator the
code number in the box at the bot-
tom of the order form when she asks
for it. Order Desk hours are 8:00 AM
to 4:30 PM Monday thru Friday, EST
the year ‘round

5. Mail your order to

SAMS 20% DISCOUNT SALE ORDER FORM

Catalog No. | Qty. | Special Price | Total Catalog No. | Qty | Special Price | Total
] Check Subtotal ||
[J Money Order Add Local Sales Tax Where Applicable ||
[] MasterCard Add Handling Charge | _2.00 |
[] VISA Total Amount Enclosed L |

Account Number Expires

Name (print)

Signature

Address

City State Zip

Offer good in USA only and expires 1/31/84. Prices subject to change without notice.
All books available from Sams distributors, bookstores, and computer stores nationwide.

In Canada, contact Lenbrook Electronics, Markham, Ontario L3R 1H2.

ADA453

Howard W. Sams & Co., Inc., 4300 W. 62nd St., PO. Box 7092, Indianapolis, Indiana 46206
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I'MS HERE AT IASTY

THE FIRST LOW COST 6502 COMPUTER WITH 48K RAM THAT'S COMPLETELY COMPATIBLE WITH APPLE II®

Introducing the RAM-TECH*RT 2 computer which offers you greater flexibility than the Apple Il +® at a price that’s easier
on your finances. The RT 2 will run all software and use all peripheral hardware designed for the Apple Il +.® It’s 100% Apple®
compatible yet it offers you features not available on the Apple It +.°

COMPARE THESE FEATURES:

— supports upper & lower case characters from the keyboard

— high quality ABS case will not crack and is light weight

— RF modulator 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 B

— thousands of programs (business & home) available L 1}
— operates identically to the Apple Il +® with exception of extra features on RT 2 4
— full 90 days parts and labor warranty with fast service turn-around i

THE RAM-TECH* RT 21S EVERYTHING YOU ALWAYS WANTED 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 I1® WHICH RETAILS AT MORE THAN DOUBLE THIS PRICE AND OFFERS YOU LESS, YOU CAN SEE WHY
THE RAM-TECH* RT 2 SHOULD BE YOUR CHOICE. MAKE NO SYNTAX ABOUT IT, THE RT 2 IS FOR YOU!

PERSONAL I.D. 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.
Indicate on your order what name you wish to use (maximum 8 letters including spaces) — ADD: $25.00 for /.D. option.

ALSO AVAILABLE: (sub-assemblies for do-it yourselfers) — 90 days warranty

1 - ABS 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 upper/lower 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%

PERIPHERALS, CARDS & ACCESSORIES FOR YOUR RAM-TECH* OR APPLE®

all items #1 to 19 guaranteed for one year (disk drives for six months)

1-16KRAMcard. ...... .. .. ... . ... ... .. $ 58.00 11 — interger card. .. ........ ... . ... ... .....$ 9750
2-80columncard........ ....... ........%$ 9450 12 - PAL card. . ... .. ... .. ... ... ... $114.00
3 -clock card. ... ... ... .. ... ... .. $135.00 13 - language card.. ... ... ... .. .. ... .. ... .. $ 72.50
4 — communications card. ... ... .. ... .. .... $ 89.00 14 - RS-232 serial card. . ... ....... ... ........ $ 84.00
5 - disk controller card. .. ... ... .. .. e $ 58.00 15 -2Z280CP/Mcard. ....... ... ... ... . ... .... $ 92.00
6 - EPROM writercard. .. .......... ... .. ..$124.50 16 - VERSA card. . .. .. e $345.00
7-FORTH card.................. .. ....$ 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. ... ... ... L $ 24.50
10 - parallel printer buffer and grappler card with cable. .. ... ... .. ... .. ... .. .. ... ... ... . ... .. ... e $245.00

DISK DRIVES: Guaranteed high quality for use with all Apple® compatible (or Ram-Tech") controllers - DOS 3.3 & 3.2
USES SPECIAL LOW POWER CONSUMPTION CIRCUITRY
TEAC 55A.. ... P $325.00 ...l $370.00 with controller

SHUGART .. .. .. ... ... . ..... ... $285.00 ... ... $330.00 with controller
SHIPPING & HANDLING: add $3.50 per item #1 - 19 . . . disk drives add $10.00

TO ORDER DEALER INQUIRIES REQUESTED

— ALL PRICES IN U.S. CURRENCY ‘
— VISA OR MASTER CARD: SEND NUMBER, EXPIRY DATE, BYTE_RYTE
BANK NAME & CARD HOLDER'S NAME, INCLUDE PHONE
NUMBER.
— CHECKS & MONEY ORDERS O.K. - CHECKS NEED THREE DEPT. RE
WEEKS TO CLEAR. (NO C.0.D.'S TO U.S. DUE TO POSTAL
REGULATIONS) P.O. BOX 205, STATION CART.
— CANADIAN ORDERS ADD 25% FOR CDN FUNDS EXCHANGE. MONTREAL, QUEBEC, CANADA H4K 2J5
— U.S. CUSTOMERS WILL HAVE TO PAY U.S. CUSTOMS 514) 335-1717
4.7% DUTY. DUTIES COLLECTED BY POST OFFICE. L
WE ASSUME NO LIABILITY FOR CUSTOMS CLEARANCE. ( )

®Apple is a trademark of Apple Computer Inc. *Ram-Tech is -a trademark of 99506 CANADA INC.

CIRCLE 5 ON FREE INFORMATION CARD
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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 [BM,
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

Radio
Elcclronics
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$1000-51500

Some big-name and some
new-name manufacturers
join the list of companies we
have already mentioned.

MARC STERN

ability to handie 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

Franklin was the perhaps the first domestic computer 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 /I series. This small
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 /000 system, it is still a capable
unit, whose functionality grows as we add more peripheralsto 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, apparently knew it had a good thing on
its hands with the Apple Il and Apple /1-Plus 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
Atarl Products 1400XL $1000 6502C 8-bit N/A BASIC
(est)
Atari Products 1450XLD $1000 6502C 8-bit Atari DOS I 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
Formuia International Pinecorn (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-8C Model Iil  $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 8-bit N/A BASIC

100
Sord Computer c/o Mitsui M23 $1120 "Z8OA 8-bit Proprietary, CP/M-  BASIC, Pascal,

compatible FORTRAN

Texas Instruments TI-99/4A $1135 TMS9900 16-bit N/A BASIC
Casio, Inc. FX-9000P $1144 Z80A-compatible  8-bit Not announced BASIC
Radio Shack TRS-80 Color $1148 6809E 8-bit Proprietary BSIC

Computer
Commodore Business VIC-20 $1152.80 6502 8-bit Proprietary BASIC
Machines
Formuila International Pinecom {kit) $1154 6502 8-bit N/A No anounced
Radio Shack TRS-80 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 Modei Il  $1207 280 8-bit N/A BASIC
Radio Shack TRS-80 Mode! Il - $1255 Z80 8-bit N/A BASIC
Atari Products 1200XL $1268 6502 8-bit Atari DOS Il BASIC
Netronics Research Explorer/88-PC  $1284.48 8088 16-bit N/A machine/BASIC
Panasonic Co. H1800 $1288 6502 8-bit SNAP BASIC

wWwWw americanradiohistorv com



Memory/Storage

Keyboard

/0

Display

Comments

64K/cartridge slot

66 keys, 4 special func-
tion, 4 programmable,
12 preprogrammed

1 serial, 2 controller, ex-
pansion connector,
modem, speech syn-
thesizer

256 colors, 40 x 24 text

Basic system

64K/1 slim line 254K DS/
DD drive

66 keys, 4 specizl func-
tion, 4 programmable,
12 preprogrammed

1 serial, 2 controller, ex-
pansion connector,
modem, speech syn-
thesizer

256 colors, 40 x 24 text

basic system

48K/cassette interface

standard

1 serial, HEX-BUS ex-
pansion unit, peripheral
interface

16 colors

64K/cassette recorder 60 keys, 4 program- 1 serial 14-inch high-res. dedicated
mable color monitor
48K 66 keys, 14-key keypad 1 parallel 80-column fext 80
capability/280 x 192
graphics
16K 65 calculator keys in input/output adapter/ex- 1-line x 26-character Tig- dea to

typewriter arrangement,
redefinable

pansion bus

uid crystal display

64K/cassette interface

89 keys, 8 special func-
tion

1 parallel, 1 serial

80 x 25 monochrome

16K/cassette recorder

64 keys, 12-key keypad

1 parallel

12-inch monochrome/64
(32) x 16 text mode

64K/cassette recorder

71 keys, 10 program-
mabile, built-in joystick

1 serial, 1 parallel

256 x 192 resolution, 1€
colors, television used as
display

256K

standard, numeric key-
keypad

1 serial

12-inch monochrome
CRT/80 x 25 text
mode

basic System, dual pro-
cessors

64K/cassette interface

72 keys, 12-key keypad

game controller

40 x 24/280 x 182 grapn-
ic capability

basic system

32K/cassette interface

56 keys, embedded 10-
key keypad, 8 program-
mable

1 parallel, 1 serial, built-
in modem

40 x 8 liquid crystal dis-
play

128K

59 keys, 20-key keypad,
9 special function

Not announced

basic system

48K/cassefte interface

standard

1 serial, 1 parallel HEX-
BUS expansion unit, pe-
ripheral interface

16 colors

8k cassette interface

67 keys, 16-key keypad

5.5-inch, 32 x 16 mono-
chrome, 256 X 128
graphics

32K/ 156K 5 Ya" floppy 53 keys 1 serial 32 x 16 color text 56
disk drive mode/256 X 192 graphics
capability
29K/1 170K 5 4" floppy 66 keys, 4 user- 1 serial 14-inch high-res. dedicated color mcnior, 170K |
disk drive programmable color monitor
48K 66 keys, 14-key keypad 1 parallel 9-inch monocnrome monochiome mon W

CRT/280 x 192 graph-
ics/80 column capability

32K/cassette interface

65 calculator keys, 19-
key keypad, 18 defina-
ble

60 pin bus connector/
RS-232C interface

11ine 7 x 15€ dot matrix
liquid crystal display

22K

65 calculator keys in
typewriter arrangement,
redefinable

input/output adapter/ex-
pansion bus

1-ine X 26-character ig-
uid crystal display

64K/cassetie interface/disk
interface

81 keys, 5 multifunction,
10-key keypad

1 parallel, 1 serial

RGB/composite vigeo out-
puts 640 x 400 res./80 x
25 text

80K/cassette recorder 87 keys, 10 program- 1 serial, 1 parallel 80 x 24 text mode ca- and parallel ports, 80-
mable, numeric keypad pability/16 colors
‘32K/cassetie recorder 64 keys, 12-key keypad 1 parallel, 1 serial 12-inch monochrome/64 6K,
(32) x 16 text mode
48K/cassette recorder 64 keys, 12-key keypad 1 parallel, 1 serial 12-inch monochrome/64 mor 0 48
_ (32) x 16 text mode
64K/floppy disk drive standard typewriter/16 1 printer, 2 controller, ex- built-in video output sup-~  Tic Vv
special function pansion connector ports 256 colors, 40 x 24
text

64K/cassette interface

83 keys, 10 function, nu-
meric keypad

1 serial

12-inch monochrome TRT

24K

65 calculator keys in
typewriter arrangement,
redefinable

input/output adapter/ex-
pansion bus

1-ine X 26-characierlig-
uid crystal display
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TABLE 1—$1000-$1500 (continued)

Manufacturer Model Price CPU Word Length  Operating System Languages
“NEU Home Electronics PC-6000 51350 ZBOA-compatible 8-bit Proprietary BASIC
Formula International Pinecom {kit) 31354 6502 8-bit N/A Not announced

IBM IBM-PC $1355 8088 16-bit N/A COBOL, FORTRAN,
BASIC, Macro
Assembler, Pascal
“Muftitech Electronics MIC-500 51395 Z80A 8-bit CPM BASIC, COBOL,
Pascal
Apple Computer Apple Tle 31395 6502A 8-bit N/A BASIC
Heath Company HS-89-3 (kit) $1399 280 8-bit HDOS/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 HDOS/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 Ile that made its appearance earlier this year. Still TeleVideo

using a 6502 microprocessor, the 8-bit Apple Ile 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 graphics capability, along with a stan-
dard 40-character by 24-line text mode. The 40-character lines
are fine for standard home applications, but it is limited for some
applications such as word processing. If one wants to have
word-processing capability, then the Apple-offered 80-column
display 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 users who would like more than
Just an outside look at a microcomputer, there’s the Heath line of
computer kits, the F/89-series. These computers give you an
inside-out look at what makes a microcomputer tick as you put
them together piece-by-piece.

Since this series, the H89-2, H89-3. comes with a single,
built-in 5Y%-inch minifloppy double-sided, double-density disk,
the user has fast mass storage and retrieval capabilities right
from the start.

Programmable in BASIC and Z80 based, this series features
an 84-key keyboard and a separate 12-key keypad. The sloped
keyboard allows for quick data entry. Input/output is provided
by three serial ports. These allow the H-89-series to interface
with a variety of printers or modems.

It should be noted that this CP/M-compatible system is all-in-
one. It combines the CRT, system board, and keyboard into one
box and looks much like the traditional type of computer work-
station with which many of us are familiar.

TeleVideo is another of the long-established firms in the
computer industry and it has an entry in the transportable com-
puter market, the Telerote. (Remember, the transportable mar-
ket was last year’s portable market, but the new generation of lap
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-bit Z8OA microprocessor and uses the industry-standard CP/
M operating system.

It features 64K of RAM and one 368K double-sided, double-
density SY-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 ZBOA 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

www americanradiohistorv com



Memory/Storage

Keyboard

/0

Display

Comments

32K/ floppy disk drive unit

71 keys, 5 multifunction

1 parallel, 1 serial, 2
game controller, digi-
tized touch panel

256 x 192 capability, 32
X 16 text, composite video
output avail.

48K 66 keys, 14-key keypad 1 parallel 9-inch monochrome
CRT/280 x 192 graph-
ics/80 column capability
64K 59 keys, 10 special func- N/A N/A basic system, includes moth-

tion, 20-key keypad

er board, cpu, 64K memory,
system housing and key-
board only

64K/2 5 V4" floppy disk
drives

N/A

2 serial, 1 parallel

N/A

basic system, terminal re-
quired

64K/cassette interface

63-key typewriter, 2
programmable

game controller

low/high-res. color, 40 x
24 test mode, video output

basic system

48K/1 5 4" floppy disk

84 keys, 12-key keypad

3 serial, 1 parallel

white monochrome dis-

kit

drive

play/80 x 25 text mode

64K/1 170K 5 v4" floppy 60 keys, 4 program- 1 serial

14-inch high-res. dedicated

disk drive mable color monitor

48K/ 5 Va" floppy disk 84 keys, 12-key keypad 3 serial, 1 parallel green monochrome dis- kit
drive play/80 X 25 text mode

64K/2 170K 5 V4" floppy standard 1 IEEE-488 serial, 1 6-inch high-res. color dis-

disk drives standard serial play

24K/cassette recorder 61 keys, multifunctional

cptions

interface port for add-on

32 character one-line LCD

64K/cassette interface/disk
interface

81 keys, 5 multifunction,
10-key keypad

1 parallel, 1 serial

14-inch monochrome
CRT/80 x 25 text

72 keys, keypad, 9
special function

64K/cassette interface 1 parallel

basic system

64K/1 5 4" floppy disk 71 keys, 12-key keypad

drive

game controller

40 x 24/280 x 192 graph-
ic capability

32K/cassette interface standard, numeric key- 1 serial integral display basic system
keypad
64K/1368K DS/DD 5 %" 75 keys, 16 special func- 2 serial 9-inch CRT/640 X 240 basic system, transportable

floppy drive tion, 17-key keypad

graphics/80 x 24 text

typewriter-style unit that should facilitate keyboarding data or

- BASIC programming, the language that comes with the system.

At this stage, the SMC-70 relies on a cassette interface and
cassette recorder for data storage.

Commodore

A multi-line computer manufacturer, Commodore Business
Machines has entries in many price classes and this price cate-
gory is no exception. It is here that the BX256-80 makes its
appearance, as does the 8032.

The BX256-80 is a dual-processor machine, capable of han-
dling both 8-bit and 16-bit programming. It was unveiled about a
year ago.

Driven by dual 6509 and 8088 processors, the BX256-80 is
capable of sophisticated tasks. Its 256K of standard user mem-
ory assures that more than enough memory is available for
almost anything a user may want to do. In fact, with some of the
new generation of memory-hungry programs, 256K is needed.

It features a standard keyboard and is programmable in BAS-
IC. It has a 12-inch monochrome CRT to display the machine’s
80-characters by 25-lines.

The second system to debut in this category is the 8032. This
long-time veteran of the computer wars is driven by an 8-bit
6502 microprocessor and it comes with 32K of RAM as stan-
dard. Mass storage at this price level is handled via cassette
recorder.

Data entry is facilitated by a standard keyboard and separate
numeric keypad. It is programmable in BASIC. With a standard
monochrome display, this basic system should easily meet most
beginning home needs for most users. The user should also be
able to access any information network by attaching a modem to
the standard serial port.

While these are the new systems in this price category, there
are also two other systems that have been upgraded, the VIC-20
and the Commodore 64. The VIC-20 upgrades and becomes a

fairly sophisticated system. With 29K of RAM, the system is
becoming fairly flexibile. However, it becomes even more
flexible with the addition of a 170K 5¥4-inch minifloppy disk for
storage. This provides the user with a large increase in speed for
both data access and retrieval. A color CRT is also added and a
serial port gives this unit communications ability.

The Commodore 64 upgrades twice. First, a color CRT and
serial port are added. These two additions give the user the
potential for color-graphics work and communications. Of
course, if a user wants to take advantage of the communications
potential he must add a modem.

The second expansion gives the user access to a 170K floppy
disk, with its speed and storage flexibility advantages. With this
system limited to one disk, though, it is a bit cumbersome.
However, help is on the way when this system gains its second
disk in another price category.

The Executive 64, on the other hand, becomes powerful with
the addition of a second drive.

Atari

The new Atari systems appearing in this price category are the
1400XL and 1450XLD. Although exact prices hadn’t been es-
tablished at press time, they are likely to be in the $1000 range.

The /400XL is driven by an 8-bit 6502C microprocessor and it
comes with 64K of RAM. It has an integral software cartridge
slot which allows it to use Atari’s proprietary packaged soft-
ware.

Programmable in BASIC, it features a standard typewriter
keyboard that has four special-function keys, four programm-
able keys and 12 preprogrammed function keys.

Input/output is provided by standard serial port. However, a
user doesn’t have to tie up this port by connecting it to a modem
because it includes a built-in modem, which is a plus.

Capable of supporting up to 256 colors, the display is limited
to 40-characters by 24-lines of text, which is somewhat limiting
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for serious word-processing work.

The /450XLD is nearly identical to the /400XL with one
major exception, it includes disk storage. The -XLD includes a
slim line 5%4-inch minifloppy disk as standard and this gives the
user access to 254K of mass storage.

Another Atari system, the /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 aiso has another model that makes its
debut here, the PC-8800, a more powerful version of last year’s
PC-8001-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-8001. It is
driven by a Z80A-compatible 8-bit microprocessor 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 separate 10-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 RGB color or composite-video out-
put. It is capable of 640- by 400-dot resolution in the graphics
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 provides 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 offering in this price category, the M23. Driven by a
Z80A 8-bit microprocessor, the M23 comes with 128K 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 offerings, but is also
offering a full-blown small-computer system, the MIC-500.

Driven by a Z80A 8-bit microprocessor, the MIC-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 MIC-500 system,

that it is a micromainframe and a terminal 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 Mode! II1 is upgraded three times in this price category.
The second and third expansions of the Mode! Il make it a far
more powerful system. Inthe firstexpansion, 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 expansion brings this
system up to its full memory complement of 48K.

The Color Computer becomes a more sophisticated system
here with the addition of one 156K 5%-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 becomes 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 upgrades in this pricing segment. For
instance, the A /400 has its memory expanded to 22K. This
means that you can enter longer documents or handle more
complex tasks with this handheld. At the same time, the H1800
undergoes two memory upgrades.

Texas Instruments

Contrary to what one might have thought about the capabilit-
ies of the T1-99/4A 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 parallel port.

Formula International

The Pinecom kit becomes 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, if he is interested in graphics and color game-playing
capability, then he should opt for the color CRT.

Netronics

The Explorer/88-PC from Netronics becomes 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-318 and SV-328 upgrade in this category, too.
The SV-3/8 becomes a far more powerful system with the
addition of parallel and serial ports for input/output and with the
addition of more user memory for handling programs with
greater sophistication. An expansion interface is also added for
future system upgrading.

The SV-328 also becomes more powerful as it gains parallel
and senal 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 monochrome 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 mere
sophsticated routines, although this amount of memory is some-
what limited for high-level tasks. R-E
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COMPUTER MANUFACTURERS

The following 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.
2159 Bering Drive
San Jose, CA 95131

Albert Computers

3170 Los Feliz Drive

Unit C

Thousand QOaks, CA 91362

Alspa Computer
300 Harvey West Blvd
Santa Cruz, CA 95060

Aitos Computer Systems,
2641 Orchard Park Way
San Jose, CA 95134

Apple Computer
20525 Mariani Drive
Cupertino, CA 95014

Atari Products
Box 50047
San Jose, CA 95150

Athena Computer

31952 Camino Capistrano
San Juan Capistrano, CA
92675

Basis, Inc.
5435 Scotts Valley Drive
Scotts Valley, CA 9506€

Canon USA
One Canon Plaza
Lake Success, NY 11042

Casio, Inc.
15 Gardner Rd.
Fairfield, NJ 07006

Coleco Industries
945 Asylum Ave.
Hartford, CT 06105

Columbia Data Products
8990 Route 108
Columbia, MD 21045

Commodore Business Mach.
1200 Wilson Drive
West Chester, PA 19380

Compaq Computer Corp.
20333 FM 149
Houston. TX 77070

CompuPro
Box 2355
Oakland Airport, CA 94614

Computer Devices, Inc.
25 North Ave.
Burlington, MA 01803

Cromemco, Inc.

280 Bernado Ave.

Box 7400

Mountain View, CA 94039

Digital Equipment Corp.
2 Mount Royal Ave.

Box 1008

Maynard, MA 01752

Docutel/Olivetti Corp.
155 White Plains Rd.
Tarrytown, NY 10591

Durango Systens
3003 North First St.
San Jose, CA 95134

Dynalogic Info-Tech Corp.
8 Colonnade Road
Ottawa, CANADA, K2E 7M6

Eagle Computer, Inc.
983 University Ave.
Los Gatos, CA 95030

Epson America
3415 Kashiwa St.
Torrance, CA 90505

Formula International
12603 Crenshaw Blvd.
Hawthorne, CA 90250

Franklin Computer Corp.
2138 Route 38
Cherry Hill, NJ 08002

Fujitsu Microelectronics
3320 Scott Bivd.
Santa Ciara, CA 95051

Gavilan Computer Corp.
240 Hacienda Ave.
Campbell, CA 95008

Gifford Systems
1922 Republic Ave.
San Leandro, CA 94577

Heath Company
Benton Harbor, Ml 49022

Hewlett-Packard
1000 NE Circle Blvd.
Corvallis, OR 97330

Hitachi Sales Corp.
West Artesia
Compton, CA 90220

Honeywell, Inc.
200 Smith St.
Waltham, MA 02154

IBC
21592 Marilla St.
Chatsworth, CA 91311

IBM
Box 1328
Boca Raton, FL 33432

IMS International
2800 Lockheed Way
Carson City, NV 89701

Intertec Data Systems
2300 Broad River Rd.
Columbia, SC 29210

Ithaca Intersystems
200 E. Buffalo, Box 91
Ithaca, NY 14851

Kaypro Division
PO Box N
Del Mar, CA 92014

LNW Research Corp.
2620 Walnut
Tustin, CA 92680

Mattel Electronics
5150 Rosecrans Ave
Hawthorne, CA 90250

Morrow Designs
600 McCormick St.
San Leandro, CA 94577

Multitech Electronics
195 West ElI Camino Real
Sunnyvale, CA 94086

NEC Home Electronics
1401 Estes Ave.
Elk Grove Village, IL 60007

NEC Information Syst.
5 Militia Drive
Lexington, MA 02173

Netronics Research
333 Litchfield Rd.
New Milford, CT 06776

North Star Computers
14440 Catalina St.
San Leandro, CA 94577

Osborne Computer Corp.
26538 Danti Court
Hayward, CA 94545

Panasonic Co.
One Panasonic Way
Secaucus, NJ 07094

Radio Shack
One Tandy Center
Fort Worth, TX 76102

Sage Computer Tech.
35 North Edison Way, Suite 4
Reno, NV 83502

Sanyo
51 Joseph St.
Moonachie, NJ 07074
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Seequa Computer Corp.
209 West St.
Annapolis, MD 21401

Sharp Electronics
10 Sharp Plaza
Paramus, NJ 07652

Sony
Sony Drive
Park Ridge, NJ 07656

Sord Computer
200 Park Ave
New York, NY 10166

Spectravideo
39 W. 37th St.
New York, NY 10018

Sumicom Inc.
17862 East 17 St.
Tustin, CA 92680

TeleVideo Systems
1170 Morse Ave
Sunnyvale, CA 94086

Texas Instruments
Box 53
Lubbock, TX 79408

Timex Computer
Box 1700
Waterbury, CT 06721

Toshiba America
2441 Michelle Dr.
Tustin, CA 92680

Unitronics

401 Grand Ave.
Suite 350

Oakland, CA 94610

Vector Graphic, Inc.

500 North Ventu Park Rd.
Thousand Oaks, CA 91320-
2798

Video Technology
2633 Greenleaf Ave.
Elk Grove, IL 60007

Wang Laboratories
One Industrial Ave.
Lowell, MA 01851

Xerox Corp.
1341 West Mockingbird Lane
Dallas, TX 75247

Zenith Data Systems
1000 North Milwaukee Ave
Gienview, IL 60025



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
nuinber at more than 400. But, whatever the number, there’s
little doubt that it’s confusing to the average buyer and our
supplement 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 section.

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 manufacturers that have already been men-
tioned also have new offerings to look at. Finally. existing
systems continue 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 sysiems 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 retrieval 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—

l:'ir"""ii‘rﬁ’l”il._
$1500-52000

Disk drives are almost standard
equipment as we move into this
| range. And most machines here
have at least 64K RAM.

MARC STERN

the Micro Deciston MDI and MD2. Both have their starting
prices in this category.

The Micro Decision is a Z80-based, 8-bit 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 MD/ 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 compuler systems and gives
him the ability to upload or downioad files.

The MDI includes basic applications software in its base price
and gives the user a monochrome display for output.

The MD2 is an upgraded MD] . It adds a second single-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 little 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—8$2000-$2500

Manufacturer Model Price CPU Word Length Operating System Languages
NEC Home Electronics PC-6000 $1500 Z80A-compatible  8-bit Proprietary BASIC
Panasonic Co. H1400 $1537 6502 8-bit SNAP BASIC
Radio Shack TRS-80 Color $1547 B809E 8-bit Proprietary BASIC
Computer
Commodore Business VIC-20 $1551.80 6502 8-bit Proprietary BASIC
Machines
Spectravideo SV-318 $1554  Z80A 8-bit CPM 'BASIC
Toshiba America T100 $1590 Z80A 8-bit N/A BASIC
Morrow Design Micro Decision  $1590 Z80A 8-bit CPM BASIC
(MD1)
Kaypro Corporation Kaypro I $1595 Z80 8-bit CPM 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 DOS 3.3 Not announced
compatible
Eagle Computer Inc. Eagle IIE-1 $1595 ZB80A 8-bit CPM BASIC
Panasonic Co. H1800 $1637 6502 8-bit SNAP BASIC
Casio, Inc. FX-9000P $1637 Z80A-compatible  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
LDOS, CP/M
Atari Products 1200XL $1718 6502 8-bit Atari DOS I BASIC
NEC Home Electronics PC-6000 $1749 Z80A-compatible  8-bit Proprietary BASIC
Apple Computer Apple lle $1769 6502A 8-bit N/A BASIC
Netronics Research Explorer/85 $1784.75 8085 8-bit CPM 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, COBOL,
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
compatible
Sumicom Inc. System 330 $1795 8088 16-bit N/A Fortran, COBOL, Pas-
cal, BASIC
Hewlett-Packard HP86A $1795 Not announced N/A BASIC, Pascal, Fortran
8 Osborne Computer Corp. Osborne | $1795 Z80A 8-bit CP/M BASIC
=4
£
5 Commodore Business Commodore 64  $1816.95 6510 8-bit Proprietary BASIC
w Machines
I Radio Shack TRS-80Model Il $1849 Z80A 8-bit TRSDOS BASIC, COBOL, Fortran,
o Assembler
9—( Sony SMC-70 $1850 Z80A 8-bit N/A BASIC, CB-80, Pilot Plus
fod
120
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Memory/Storage

Keyboard

[1{e)

Display

Comments

32K/1 floppy disk drive unit

71 keys, 5 multifunction

1 parallel, 1 serial, 2
game controller, digi-
tized touch panel

monochrome CRT added,
32 x 16

22K

65 calculator keys in

input/output adapter/ex-

1-line x 26-character lig--

typewriter arrangement, pansion bus uid crystal display/color TV
redefinable adapter
32K/2 156K 5 %" floppy 53 keys 1 serial 32 x 16 color text nd drive a
drives mode/256 X 192 graphics
capability ol Bt
29K/2 170K 5 1" floppy 66 keys, 4 user- 1 serial 14-inch high-res. dedicated 2n 3

disk drives

programmable

color monitor

64K/1 256K 5 14" floppy
disk drive

71 keys, 10 program-
mable, buiit-in joystick

1 serial, 1 parallel

256 x 192 resolution, 16
colors, television used as
display

64K/cassette, 16K RAM
pack

89 keys, 8 special func-
tion

1 serial, 1 parallel

8-line by 40-char. liquid
crystal display

64K/1 160K 5 %" floppy
drive

standard

1 serial, 1 parallel

monochrome CRT

basic system =

64K 2 190K SS/DD 5 "
drives

72 keys, 14-key keypad,
20 programmable

1 serial, 1 parallel

9-inch monochrome moni-
tor/80 x 25 text

portable system

64K/1 5 v” fioppy disk
drive

72 keys, 12-key keypad

game controller

80 x 24/280 x 192 graph-
ic capability

system includes one drive
monochrome monitor, 80-col-
umn card, and bundled
software

64K/2 5 Y4 floppy drives

59 keys, 5 special func-
tion

1 serial, 1 parallel,
RS-422/423 capability

RGB outputs, 256
colors, 40 or 80-
column text mode

basic system

64K/1 390K 5 Y4 floppy
drive

75 keys

2 serial, 2 parallel

optional

basic system

24K

65 calculator keys in
typewriter arrangement,
redefinable

iriput/output adapter/ex-
pansion bus

1-line x 26-character lig-
uid crystal display/color TV
adapter

24K/cassette interface

67 keys, 16-key keypad

5.5-inch monochrome, 32
X 16 text, 256 x 128
graphics

24K/cassette recorder

61 keys, multifunction

interface port for add-on
options

T 2:0 S

64K/1 184K 5 %" floppy
drive

70 keys, 3 program-
mable keys, 12-key
keypad

1 parallel

12-inch monochrome/80 X
24 text (64 x 16 double-
sized)

64K

standard typewriter/16
special function

1 printer, 2 controller, ex-
pansion connector

built-in video output sup-
ports 256 colors, 40 x 24
text

32K/1 floppy disk drive unit

71 keys, 5 multifunction

1 parallel, 1 serial, 2
game controller, digi-
tized touch panel

composite color CRT add-
ed, 32 x 16, up to 256 X
192 graphics

64K/cassette interface

63-key typewriter, 2
programmable

game controller

12-inch monochrome
CRT/80-column card/80 x
24 text mode

T 0~

64K/1 8 floppy disk drive

56 keys

N/A

12-inch monochrome CRT

48K/1 floppy disk drive

standard

1 serial, 1 paraliel HEX-
BUS expansion unit, pe-
ripheral interface

16 colors

64K/1 390K 5 %" floppy
disk drive

57 keys

1 serial, 1 paraltel

12-inch monochrome/80 X
25 text/high-resolution
graphics

22K

65 calculator keys in
typewriter arrangement,
redefinable

input/butput adapter/ex-
nansion bus/1 serial

1-line x 26-character lig-
uid crystal display/color TV
adapter

64K/ 5 Y4” floppy disk

72 keys, 12-key keypad

game controller

40 x 24/280 x 192 graph-
ic capability

128K 95 keys, 8 special func- 1 parallel basic system
tion, 10-key keypad
64K 59 keys, 20-key keypad, 1 parallel basic system

14 speclal function

64K/2 102K 5 %" floppy
drives

57 keys, 12-key keypad

1 serial, 1 I[EEE-488,
modem, external video
connector

5 %" monochrome CRT/52
X 24 text mode

transportable

64K/2 170K 5 %" floppy
disk drives .

60 keys, 4 program-
mable

1 serial

14-inch- high-res. dedicated
color monitor

48K/1 184K 5 V2" floppy
drive

64 keys, 12-key keypad

1 parallel

12-inch monochrome/64
(32) x 16 text mode

64K/cassette

72 keys, keypad, 9
special function

1 parallel, 1 serial

home television

basic system
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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 I BASIC
Spectravideo SV-328 $1874 Z80A 8-bit CP/M BASIC
Panasonic Co. H1800 $1891 6502 8-bit SNAP BASIC
Toshiba America T100 $1895 Z80A 8-bit N/A BASIC
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) $1924 280 8-bit HDOS/CP/M BASIC
optional
Apple Computer Apple lle $1934 6502A 8-bit N/A BASIC
Hewlett-Packard HP75C $1935 Not announced N/A BASIC
Radio Shack TRS-80Model Il $1948 Z80A 8-bit TRSDOS BASIC, COBOL, Fortran,
Spectravideo SV-318 $1953 Z80A 8-bit CPM BASIC
Heath Company HS-89-2 (kit) $1954 280 8-bit HDOS/CP/M BASIC
optional
Docutel/Olivetti Corp. M20 $1988 28001 16-bit N/A BASIC
Morrow Design Micro Decision $1990 Z80A 8-bit CP/M BASIC
(MD2)
Commodore Business SuperPET $1995 6502/6809 8-bit N/A BASIC, APL, COBOL, For-
Machines tran, Pascal
Osborne Computer Corp. Osborne | $1995 Z80A 8-bit CP/M BASIC
Seequa Computer Corp. Chameleon $1995 Z80A/8088 8/16-bit MS-DOS, CP/ BASIC, Fortran, Pascal,
M, CP/M-86 COBOL, FORTH, LISP, as-
semb., C. PLA
Franklin Computer Corp. Ace 1200 $1995 6502/280 8-bit Apple-compati- BASIC
ble/CP/M
Toshiba America T100 $1995 Z80A 8-bit CP/M BASIC
LNW Research Corp. LNWB80 Model 2  $1995 Z80A 8-bit N/A BASIC
Kaypro Division Kaypro IV $1995 280 8-bit CP/M BASIC, Pascal, Fortran, As-
semb., COBOL
Eagle Computer Inc. Eagle IIE-2 $1995 Z80A 8-bit CPM BASIC
Sanyo MBC 1000 $1995 Z80A 8-bit CP/M BASIC
Eagle Computer Inc. Eagle PC-E $1995 8088 16-bit CP/M-86
NEC Home Electronics PC-8800 $1998 Z80A-compati- 8/16-bit N/A BASIC
ble/8086
Radio Shack TRS-80 Model 4 $1999 Z80A 8-bit TRSDOS, BASIC
LDOS, CP/M

RADIO-ELECTRONICS

-
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move into the microcomputer field is somewhat logical.

Its offering in this field, the Kaypro II, easily shows its
heritage. Packaged in a sturdy, all-metal box, the Kaypro 1l
looks as if it would be more at home on a test bench than in a
computer showroom. The box is heavy-gauge metal and the
components look like they mean business.

Like the all-in-one transportable Osborne I, the Kaypro Il is a
fully configured system. It includes a Z80 8-bit microprocessor
and a series of applications programs to complete this system.
These applications include a spreadsheet, word-processing, and
business BASIC programming language, plus the CP/M operat-
ing system. Its 64K of user memory lets the user take advantage
of those sophisticated packages.

This system takes advantage of a disk operating system from
the start as it includes two single-sided, double-density 190K
5Y%-inch minifloppy disk drives.

The Kaypro Il features a standard, sloped typewriter-like
keyboard with 72 keys, and a 14-key numeric pad plus pro-
grammable keys. The keys make a telitale beeping sound as you
input data.

Input/output is handled by a standard serial and a standard
parallel port. Display output is handled by a 9-inch monochrome
CRT. This is rapidly becoming the standard size in the transport-
abie field.

There’s also another Kaypro model in this field, the Kaypro
IV, whose price puts it just at the top limit of this category. The

www americanradiohistorv com



Memory/Storage Keyboard [f{e] Display Comments
16K/2 floppy disk drives 62 keys, help key, 4 1 serial, 2 controller, ex-  -built-in video output sup-
special function pansion connector/ ports 256 colors, 40 x 24
interface module text

144K/1 256K 5 Y4 fioppy
drive

87 keys, 10 program-
mable, numeric
keypad

1 serial, 1 parallel

80 x 24 text mode ca-
pability/16 colors

24K

65 calculator keys in
typewriter arrangement,
redefinable

input/output adapter/ex-

pansion bus/1 ser

1-line X 26-character lig-
ial uid crystal display/color TV
adapter

64K cassette. 32K RAM
cartridges

89 keys, 8 special funct.

1 serial, 1 parallel

8-line by 40-char. liquid
crystal display

64K/2 368K DS/DD 5 %"
floppy drives

75 keys, 16 special func-
tion, 17-key keypad

2 serial

9-inch CRT/640 X 240 >nd dn
graphics/80 x 24 text

64K/ 5 %" floppy disk
drive

83 keys, 10 function, nu-
meric keypad

1 serial

12-inch monochrome CRT kit form of Explorer/83-PC

with drive and boards

48K/2 5 V4" {loppy disk
drives

84 keys, 12-key keypad

3 serial, 1 parallel

white monochrome dis-
play/80 X 25 text mode

64K/cassette interface

63-key typewriter, 2
programmable

1 parallel, game control-

ler

12-inch monochrome yrallel port
CRT/80-column card/80 x
24 text mode

24K/cassette recorder

61 keys, multifunction

general purpose /O port

32 character one-line LCD

48K/1 184K 5 '4” floppy
drive

64 keys, 12-key keypad

1 parallel, 1 serial

12-inch monochrome/64
(32) x 16 text mode

64K/2 256K 5 %" floppy
disk drives

71 keys, 10 program-
mable, built-in joystick

1 serial, 1 parallel

256 x 192 resolution, 16 2
colors, television used as
display

48K/2 5 V4" floppy disk
drives

84 keys, 12-key keypad

3 serial, 1 parallel

green monochrome dis- 5nd dni
play/80 X 25 text mode

128K/cassette interface

72 keys, 16-key keypad

1 serial, 1 parallel

12-inch high-res. mono-
chrome/80 x 25 text mode

basic system

64K/2 200K 5%" tloppy standard 1 serial monochrome CRT
drives
96K/cassette interface standard, numeric 1 serial 12-inch monochrome basic system

keypad

CRT/80 x 25 text mode

64K/2 204K & V4" tloppy
drives

57 keys, 12-key keypad

1 serial, 1 |IEEE-48

modem, external video

connector

8, 5 15" monochrome CRT/52  disl , D
X 24 text mode

128K/2 160K SS/DD 5 14"
floppy drives

83 keys, 10 function, 17-
key keypad

1 serial, 1 paraliel

9-inch monochrome/80 <
24 text/640 x 200 graph-
ics

basic system

128K1 5 %" floppy disk
drive

72 keys, 12-key keypad

1 serial, 1 parallel,
controller

80 (40) x 24/280 x 192
graphic capability

game basic system

64K/2 280K DS/DD 5 %"
drives

89 keys, 8 special func-
tion

1 parallel, 1 serial

8 lines x 40 characters,
LCD

96K/cassette interface

73 keys, 11-key keypad

1 parallel, 1 serial

480 x 192 color ca-
pability/62 x 16 text mode

basic system

64K/2 5 2" DS/DD drives

72 keys, 14-key keypad,
20 programmable

1 serial, 1 parallel

9-inch monochrome moni- dn
tor, 80 x 25 character

64K/2 390K 5 %" floppy
drives

75 keys

2 serial, 2 parallel

RS NTERET

12-inch monochrome/80 x
25 text mode

64K/1 328K BS/DD 5 V"
floppy drive

55 keys, 5 program-
mable, 10-key keypad

1 parallel, 1 serial

12-inch monochrome/ 80
x 25 text mode

basic system

64K/1 320K EV4" drive

105 keys

2 serial, 1 parallel

optional basic system

128K/cassette interface/
disk interface

81 keys, 5 multifunction,
10-key keypad

1 parallel, 1 serial

14-inch monochrome
CRT/80 x 25 text

64K/2 184K 5 Ya" floppy
disk drives

70 keys, 3 program-
mable, keypad

1 parallel

12-inch monochrome

Kaypro 1V is essentially the same machine as the //, but with
much greater memory. The amount of storage on the /V is
upgraded to 800K by changing to two double-sided, double-
density 5Va-inch minifloppy drives. It, too, comes with all the
basic software one could need for serious computing as soon as
the box is opened.

Osborne

The Osborne I is the machine that launched the transportable/
portable computer market. When it was introduced in 1981, it
was a daring gamble. How, people asked, could the company
include software, dual disk drives, and a monitor in a portable
package and still remain in business? After all, it was reasoned at

the time, the software cost as much as the system itself. But,
Osborne did it and established a new segment of the
microcomputer market.

What does this package include? For starters, there’s 64K of
user memory, enough to use the sophisticated software packages
included with this system efficiently. Further, the system in-
cludes two 102K single-sided 5Ya-inch floppy disk drives and a
full keyboard with 57 keys and a separate numeric keypad.

Perhaps its prime drawback is the size of its screen. At 5.5
inches, it is one of the smallest video displays on the market.
Although itis a high-resolution affair, the display is limited to 52
characters by 24 lines; and, the size of the display makes the
letters somewhat hard to see at times. However, a user should

www americanradiohistorv com

€861 4380100

N
w



RADIO-ELECTRONICS

soon become acclimated to this display and it should be easy to
use.

It runs under the industry-standard CP/M operating system,
sa a user can have access to the wide range of packaged software
available. Interestingly, this unit includes one serial port. that
can be used with either a printer or modem. and an IEEE-488
port. This port, serial in nature, is extensively used in the
scientific computing environment and allows the Osborne to
interface with a wide variety of peripherals.

Youdon’t have to tie up the serial port with a modem, though,
because a modem is included with the Osborne [, so the serial
port can be used with a printer. The Osborne system upgrades
once in this category as the disks are upgraded so they can
accomodate a total of 400K of storage.

Eagle

A newcomer to the microcomputer field, Eagle Computers
has three entries in this price category, the Eagle [IE-1, Eagle
IIE-2 and the Eagle PC-E.

The Eagle I1E-1 is another of the many Z80A-based systems
on the microcomputer market. This is important to the user
looking for a wide base of existing applications software be-
cause the 8-bit Z8OA, and the CP/M operating system that works
with it, have a wide variety of software available. This software
will fill just about any need a user might have.

This system can take advantage of CP/M from the start
because it includes one 390K double-sided, double-density disk
as standard. And, any time a system includes a disk, it needs a
disk operating system 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 including two standard serial ports
and two standard parallel ports. This means this machine can
interface with a wide variety of peripherals.

The standard 12-inch monochrome display handles the
industry-standard 80-by 25-line display, thus fulfilling the needs
of users who have a great deal of serious data or word-processing
work to attend to.

The Eagle IIE-2 is essentially an upgraded //E-] system. In
this version, a second drive 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 systems that operate as closely to
the IBM as possible. The reason the manufacturers are taking
this tack is because of the popularity of the IBM system and
because of the wide software base that is rapidly building for that
system.

Like the IBM, the Eagle PC-E is driven by a 16-bit 8088
microprocessor. It features 64K of user memory, about the
minimum needed in this type of system for efficient perfor-

MORROW DESIGNS MICRO DECISION MD1 Is a CP/M machine that In-
cludes bundled software.

mance. (Where 8-bit systems get along with 64K easily, 16-bit
systems like a minimum of 64K, with 128K preferred. to pro-
mote elficient operation. This is because the programming is
more complex.)

Running under CP/M-86 (the 16-bit version of CP/M), MS-
DOS—the system used by the IBM-PC—is available as an
option. The Eagle system is able to use a disk operating system
because it comes with one 390K double-sided, double-density
5Yi-inch minitloppy disk drive for storage. Output is provded by
two standard serial ports and one parallel port. The user has the
option of choosing a video-display device.

Docutel/Olivetti

Long a name in the office-equipment field, Olivetti in-
troduced its M207 microcomputer system more than a year ago.
It is one of the few systems marketed that uses the 16-bit Z8001
microprocessor, something the potential buyer of this system
should recognize.

Currently there is little likelihood a wide software base will
develop rapidly, unless other manufacturers take advantage of
this microprocessor. This means the user will be limited to those
packages 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 potential power. Standard user memory is 128K, or
about twice the amount offered by most small computer sys-
tems, and this means the system can handle sophisticated tasks.

What limits this system in this price category is the fact that
storage is via cassette. Cassettes, while they can offer nearly
500K of storage, are much slower than disk-based storage
systems and, unless the system can act randomly by reading 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
display is a high-resolution 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.
This feature alone offers the user the best of two worlds, CP/M
and MS-DOS. CP/M is the standard operating system of the
8-bit microcomputer world, while MS-DOS is rapidly becoming
the standard operating system of the 16-bit world. This system
can also run the alternative 16-bit system, CP/M-86.

Because the Chameleon gives the user access to either pro-
cessor, he has the option of running any of the many programs
that exist in both microcomputer segments. Its 128K of user
memory also gives the user enough memory space to take
advantage of those programs. With its 9-inch monochrome
display, 80-character by 24-line text mode or a 640- by 200-dot
graphics mode, the Chameleon delivers 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 ports. The IBM-PC’s are extra-cost add-ons.
Programmable in a variety of high-level languages, this
microcomputer, including two 160K single-sided, double-
density drives as standard equipment, is a unit that can be used in
a home or business environment.

Albert

Another newcomer to the microcomputer market is the
Albert. An Apple lle-compatible system, the Albert includes
64K of RAM and two 5Y-inch minifloppy disk drives. Because
it has disk drives, it needs an operating system and it uses
Apple’s.

Its 59 typewriter-style keys and five special-function keys
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mahe short work of data input. while output ix handled by
standard serial and parallel ports. [t has RGB output and it can
display up to 256 colors, and its text-display capability includes
cither 40 or 80 characters-per-line.

Sumicom

Sumicom. another newceomer to the small-computer system
world, is another manufacturer that has chosen to take the
IBM-workalike route with its Systemn 330. Driven by a 16-bit
8088 CPU. this system has 128K of user memory.

With a 95-key keyboard that includes 8 special-function keys,
data or word-processing input should be easy. A parallel in-
terface is included in the basic configuration.

LNW

LNW Research is offering another of the many Z80A-based
systems on the market. As with other 8-bit Z8OA systems, the
user has access to a wide variety of programming when disk
drives are added to the configuration. However, in this price
category, the user will have to content himself with a cassette
recorder for data storage. The LNW80 Model 2 comes with 96K
of RAM standard.

Keyboard input is via a keyboard having 73 keys and an
11-key numeric keypad, while output is handled by standard
serial or parallel ports. The monochrome display provides 80-
characters by 25-lines of text.

Cromemco

Long associated with the microcomputer industry,
Cromemco has an offering in this price category, the single-user
C-10 system. This is an 8-bit Z8OA microprocessor-based sys-
tem. It is programmable in several high-level languages.

Its 64K of standard memory and its standard 390K 5%s-inch
minifloppy disk drive provide the basics for a very powerful
system. This means he can take advantage of the CP/M operat-
ing system and the wide variety of programs available that run
under it. Input is handled via a 57-key keyboard while output is
handled either via a standard parallel or serial port. Its 12-inch
monochrome monitor displays a standard 80-character by 25-
line text or high-resolution graphics.

Franklin

Although this Apple-compatible computer manufacturer has
only been in the microcomputer field for less than two years, it
has already gathered a fine reputation and has built a rather wide
product line. Two of those products make their debut in this
price category.

The first is the Ace Professional, a business-oriented system,
based on the Apple-compatible Ace 1000. It is driven by the
same 8-bit 6502 microprocessor, and is programmable in BAS-

‘THE. KAYPRO Il from Non-Linear Systems is one of the mcst popular
transportable computers.

miyjiiber
$1500-52000

IC, and shares many of the same attributes of the Ace 1000.
However, this model differs in that it includes a standard 5%a-
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, itis 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 /000 system can be
upgraded with the Ace /700 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 16-bit
worlds of software, the Ace 1200 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 5%-inch minifloppy disk drive for storage. It also fea-
tures the same keyboard as the other machines in the Ace line,
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-Packard

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 1is 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 VIC-20 and 64 are still being manufactured in quantity.
Versions are now available with two 5Y4-inch disc drives. This
increases the effectiveness and flexibility of these units. When
the VIC-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 5%-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 10-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, Model IIl, and Model 4. The
Color Computer becomes fully configured by adding a second
disk drive.

The Model 11 upgrades twice. The first step is to add a 184K
SY-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 184K 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 7100 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 T100 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 of dedicated, 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 I/le 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 HHC series, (H1400 and H1800), 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 H5-89-2(3) system seaches 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-3/8 system becomes fully configured in this price
category and its first upgrade adds a 256K 5%-inch minifloppy
disk drive. This gives the user amanyfold increase in data access
and retrieval time. Adding a second drive, also in this price
category, makes this system even more versatile.

For the §V-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 Explarer/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 jts
operating system.

The new Netronics system, the Explorer/88-PC, (also akit) is
a fully configured systzm 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
71-99/4A 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 RGB/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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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 16-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 has chosen to market a 16-bit
microcomputer and the rest of the industry is moving to cash in
on the market created by that move. But another, not 50 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 mainframe and powerful
minicomputers. In fact, the 16-bit microprocessors now on the
market and those planned for the near future blur the distinction

Elcclrnmc.
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$2000-$2500

The computer becomes

more business-like than
personal as we cross the $2000
mark.

MARC STERN |

between the minicomputer—a more powerful, business-
oriented system—and the microcomputer.

So, as we cross the line of demarcation, we find 12 new
systems joining the microcomputer field. Some of them are from
companies whose names are already mentioned in earlier price
categories, while others are new to the field.

Let’s begin our look at this price category with those systems
from the new manufacturers, 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 entrant to the microcomputer
market and its product, the Access, is a full-featured transport-
able computer, 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 184K single-
sided, double-density minitloppy 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, 15 special-function keys and a
15-key numeric keypad. Input/output is provided by standard
serial and parallel ports.

The 7-inch built-in amber CRT display is capable of an
80-character by 24-line text mode, which is important for
serious word-processing or data entry.
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TABLE 1—$2000-$2500
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Manutacturer Model Price CPU Word Length  Operating System Languages
Casio, Inc. FX-9000P $2015  Z80A-compatible  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 lle $2129 6502A 8-bit N/A BASIC
Franklin Computer Corp. Ace Professional $2144 6502 8-bit Apple DOS 3.3 BASIC
Hewlett-Packard HP75C $2160 Not announced N/A BASIC
Sord 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-100-31 $2199  8085/8088 8/16-bit Proprietary BASIC
- ZDOS
Toshiba America T300 $2200 8088 16-bit MS-DOS, CF/ BASIC
M-86
Seequa Computer Corp. Chameleon $2219  Z80A/8088 8/16-bit MS-DOS, BASIC, FORTRAN; Pascal,
CP/M, CP/M-86 COBOL, FORTH, LISP, as-
semb., C, PL/
Spectravideo Sv-328 $2273 Z80A 8-bit CP/M BASIC
Netronics Research Explorer/85 $2284.70 8085 8-bit CPM machine, BASIC
Texas Instruments TI-99/4A $2285 TMS9900 16-bit Proprietary BASIC
Radio Shack TRS-80Model Il $2295  ZBOA 8-bit TRSDOS BASIC, COBOL, FORTRAN,
Assembler
Commodore Business Pet 64 $2295 6500 series 8-bit Proprietary BASIC
Mach.
Franklin Computer Corp. Ace 1000 $2343 6502 8-bit Apple DOS 3.3 BASIC
compatible
Heath Company HSA-120-31 $2349  8085/8088 8/16-bit Proprietary BASIC
ZDOS
Sord Computer M23P $2380 Z8OA 8-bit Proprietary, CP/ BASIC, Pascal, FORTRAN
M-compatible
Seequa Computer Corp. Chameleon $2394 Z80A/8088 8/16-bit MS-DOS, CP/ BASIC, FORTRAN, Pascal,
M, CP/M-86 COBOL, FORTH, LISP,
Assembler, C, PL/1
Morrow Design MD3 $2395 Z8OA 8-bit CPM 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 CPM BASIC
Access Matrix Corp. Access ~$2495 ZBOA 8-bit CPM BASIC
Intertec Data Systems Superbrainll-Jr.  $2495  Z80As 8-bit CP/M BASIC, FORTRAN
Canon USA AS100 $2495 8088 16-bit MS-DOS, CP/ BASIC, COBOL
M-86
Apple Computer Apple I $2495 65028 8-bit Apple SOS BASIC, Pascal
TeleVideo Systems Inc. TS 803 $2495 Z8OA 8-bit CPM COBOL
Toshiba America T300 $2495 8088 16-bit MS-DOS, CP/ BASIC
M-86
30

www americanradiohistory com



Memory/Storage

Keyboard

0

Display

32K/cassette interface

67 keys, 16-key keypad

5.5-inch, 32 x 16 mono-
chrome, 256 x 128
graphics

Comments

64K72 5 V" floppy disk
drives

72 keys, 12-key keypad

game controller

40 x 24/280 x 192 graph-
ic capability

64K

59 keys, 20-key keypad,
14 special function

1 paraliel

9” monochrome CRT, 80
X 25 text

22K/cassette interface

65 calculator keys in
typewriter arrangement,
redefinable

input/output adapter/ex-
pansion bus/1 serial/
modem

1-line x 26-character lig-
uid crystal display/color TV
adapter

B4K/cassetie interface

63-key typewriter, 2
programmable

1 parallel, 1 serial, game
controller

12-inch monochrome
CRT/80-column card/80 X
24 text mode

64K72'5 V4" floppy disk
drives

72 keys, 12-key keypad

game controller

40 x 24/280 x 192 graph-
ic capability

24K/cassetie recorder

61 keys, multifunction

general purpose /O port

32 character one-line LCD/
video interface

128K/290K microfloppy
drives

60 keys, 20-key keypad,
9 special function

2 serial, 1 parallel

basic system

24K/cassette interface

65 calculator keys in
typewriter arrangement,
redefinable

input/output adapter/ex-
pansion bus/1 serial

1-line x 26-character lig-
uid crystal display/color TV
adapter

B64K/cassette interface/disk
interface

81 keys, 5 multifunction,
10-key keypad

1 parallel, 1 serial

14-inch color CRT/640 x
400 res./ 80 x 25 text

T92KT 320K DS/DD 5 7"
floppy disk drive

60 keys, 14 tunction
keys, 18-key keypad

2 serial, 1 paraliel

monochrome

basic version, includes 1
drive

192K/ 1640K DS/DD 5 74"
drive

67 keys, 18 special func-
tion, 10 edit, 18-key
keypad

1 parallel, 1 serial

basic system

T9Z2R7Z 160K SS/DD 5 V4"
floppy disk drives

83 keys, 10 function, 17-
key keypad

1senal, 1 parallel

9-inch monochrome/80 x
24 text/640 x 200 graph-
ics/RGB output

144K’2 256K 5 %" fioppy
drives

87 keys, 10 program-
mable, numeric keypad

1 serial, 1 parallel

80 Xx 24 text mode ca-
pability/16 colors

64K72 8" floppy disk drives

56 keys

N/A

12-inch monochrome CRT

4BK/Z floppy disk drives

standard

1 serial, 1 parallel HEX-
BUS expansion unit, pe-
ripheral interface

16 colors

48K/2 184K 5 V4" floppy
disk drives

64 keys, 12-key keypad

"~ 1 parallel, 1 serial

12-inch monochrome/64
(32) x 16 text mode

64K/dual 5 5" floppy disk
drives

standard, numeric key-
keypad

1 serial

integral display

64K/2 5 4" floppy disk
drives

72 keys, 12-key keypad

game controller

40 x 24/280 x 192 graph- r

ic capability

192K/ 320K DS'DD 5 74"
floppy disk drive

60 keys, 14 function
keys, 18-key keypad

2 serial, 1 parallel

monochrome version

basic system

128K72 290K microfioppy
disk drives

60 keys, 20-key keypad,
9 special function

2 serial, 1 parallel

“2-inch green CRT

256K/2 160K S5/DD 5 74"
floppy disk drives

83 keys, 10 function, 17-
key keypad

1 serial

9-inch monochrome/80 x
24 text/640 x 200 graph-
ics/RGB output

B64K'2 320K 5 74" floppy
disk drives

standard

1 serial, 1 parallel

monochrome CRT

24K]cassette recorder

61 keys, multifunction

general purpose /O port

32 character one-line
LCD/9” 80 x 25 CRT

64K/1 640K slim line DS/
DD floppy disk drive

50 keys, 15 program-
mable, 18-key keypad

1 parallel, 1 serial

12-inch monochrome/80 x gl

25 text/640 x 400 graph-
ics

64K/2 102K 5 %" floppy
disk drives

57 keys, 12-key keypad

1'serial, 1 parallel

7-inch monochrome (am-
ber)/80 X 24 text mode

basic system

B4K7Z 184K SS/DD floppy
disk drives

62 keys, 15 special func-
tion, 15-key keypad

2 serial, 1 parallel, 1
|EEE-488

~ 7-inch monochrome (am-

ber)/80 X 25 text mode

full-featured transportable

computer

64K/2°350K DS/DD 5 74"
floppy disk drives

62 keys, 18-key keypad

2 serial

12-inch monochrome/80 X
24 text mode

basic system

Not announced/2 640K
DS/DD 5 V4" floppy disk
drives

standard

monochrome display/80 x
25 text mode

basic system

128K’1 140K SS/DD 5 4"
floppy disk drive

61-key typewriter, 13-key
keypad, 2 program-
mable

1 serial, 2 game control-
ler

280 x 192560 x 192
graphics capability/80 x
24 text

basic system

64K/2 368K 5 4" DS/DD
floppy disk drives

72 keys, 16 program-
mable, 17-key keypad

2 serial

14-inch monochrome/80 X
25 text

basic system

182K71 640K DS/DD 5 %"
drive

67 keys, 18 special
funct., 10 edit, 18-key
keypad

1 parallel, 1 serial

80 x 25 monochrome
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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 addressed the business market.

In this price category, we find one of its several products, the
Superbrain Il Jr., another of the 8-bit systems on the market
using the Z80A as the CPU.

However, the Superbrain Il 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 16-bit device. This gives the user access to the
established base of 8-bit software and the rapidly growing base
of 16-bit software. The Superbrain Il Jr., on the other hand,
uses dual 8-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 Il 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 12-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 AS/00 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 AS/00 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 /11, a more power-
ful, business-oriented system than other Apple offerings.

The Apple Il system has twice the RAM of the Apple Ile with
128K and it features a standard 140K single-sided, double-
density minifloppy disk drive for storage.

A sophisticated system, the Apple III’s operating system is
also more sophisticated. 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 /I 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
affair with 61 keys, two programmable keys and a 17-key
keypad. (It was quite an improvement over the old Apple Il and
Apple 1I-Plus keyboard.)

This system also differs from the rest of the Apple lineup in
two other key areas. It is provided with a standard serial port and
it has a standard 80-column display capability. (Other members
of the family require add-on video cards to provide this func-
tion.) This display capability also can be used to generate up to
560- by 192-dot graphics. The actual display device is a user

option.
The Apple ile 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-/00-3] and the HSA-120-3].
Both microcomputers are kit versions of the Zenith Z-/00 series
of 8/16-bit computer systems. About the only real difference
between the two systems is that the HS-/00-31 is the low-profile
version—no monitor included—and the HSA-120-3/ 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-720 has two serial ports and one
parallel port, while the HS-700 has one serial and one parallel;
and, the HSA-120 has a standard monochrome video display,
while the HS-700 leaves it to the user’s option.

Toshiba

Toshiba has another system which debuts in this price cate-
gory, the 7300, another IBM-workalike.

Driven by a 16-bit 8088 CPU, the T300 provides the user with
192K of standard memory. A standard 640K S Ys-inch minifiop-
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 7300 is a flexible unit. It upgrades
once in this category. That upgrade provides 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 128K 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, expansion 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.

TeleVideo

Another single-user system from TeleVideo makes its appear-
ance in this price category, the TS 803.

Driven by an 8-bit Z80A microprocessor unit, the modular 7'S
803 runs the industry-standard CP/M 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
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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 revolution and it has a new offering that
debuts in this price spectrum, the Executive.

Although based on its Osborne [—described elsewhere in this
supplement—the Executive is substantially upgraded.

Still driven by the same 8-bit Z80OA 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 1200 upgrades in this price segment. Driven by
dual Z80A 8-bit CPU’s, the MBC 1200 relies on one of those
devices for information processing, while the other handles the
housekeeping chores. In this version, the MBC 120( 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 Z8OA 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 5Y-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 features a monochrome monitor.

Franklin

Two Franklin systems upgrade in this price category, the Ace
1000 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.

Panasonic

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) Chumeleon 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 Model Il 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 Commodore 64 system, aiso 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 7/-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 8/16-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, RGB
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.

Netronics

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
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SUPERKIT

e

Learn the wonders of digital electronics and see how
quickly you are designing your own circuits with the
SUPERKIT which contains:

Seven TTL integrated circuits, breadboard, LED's, and
all the DIL switches, resistors, capacitors and other
components to build interesting digital circuits; plus
a very clear and thoroughly tested instruction manual.
This course teaches Boolean logic, gating, R-S and J-K
flipflops, shift registers ripple counters and half adders.
You will learn about fault finding, improvisation and
sub-system checking and the manual asks plenty
of questions, but never leaves you stuck for an answer.
You don't even need a soldering iron! Using the same
breadboard you may construct literally millions of
different circuits ... .. $39.95
Order one of our written Courses to complement
your SUPERKIT.

Digital Computer Logic & Electronics - An introduction
to digital electronics designed specifically for the
raw beginner. If you're just starting with Digital
Electronics this is.the Course foryou ........... $13.95
DIGITAL COMPUTER DESIGN - A totally revised and
updated Course using the programmed learning system.
This book is not intended for beginners but is ideally
suited to engineers, technicians and hobbyists who

A PRAGTICAL DIGITAL
ELEGTRONIGS KIT FOR
LESS THAN $40 !
Suitahle for Beginners

Meet the challenges of today’s incredibly rapid changes

= Digilal[l;ctvoniclit in electronics quickly and easily. This innovative kit
i suitable for begianers is as exciting as the circuits you build and explore.
L

TO ORDER BY MAIL
Just send your check or money order
to the address below. Make sure you enciose your
address and specify which Courses you are ordering.
Payment must be in US Dollars drawn on major
US Bank Mass. Residents add 5% sales tax.
Company Purchase Orders also accepted.
PHONE ORDERS - FREE
To order by phone call (617) 664-3657 with your
credit card information. It won't cost you a dime,
because we'll deduct the cost of the call from the
cost of the Courses you order.
NO RISK GUARANTEE
There's absolutely no risk to you. If you're not
completely satisfied, simply return your order within
30 days. We'll send you a full refund.
AIR MAIL
The prices shown include surface mail postage. For
Airmail shipment please write for additional cost,
specifying Courses to be ordered.

CAMBRIDGE
LEARNING Inc.

CIRCLE 35 ON FREE INFORMATION CARD

GeT IBM-pc capacity at a Fraction of IBM’S Price!

New NETRONICS 16 Bit EXPLORER 88-PC Kit
-Accepts All IBM Peripherals.
[J1BM compatible keyboard...$299.95

Starts at Just

It's true! Now you can enjoy the power of the
Intel 8088—the same microprocessor which
powers the IBM-PC—and run any program com-
piled for the IBM-PC_starting at only $399.95! + 10.00 p&i.

+ 10.00 pai.

[J1BM compatible color board...5299.95

Take this easy, low cost way to learn 16-bit
technology! Two-hoard system features:

1. 8088 mother hoard with 5-slat expansion
bus; accepts any hardware designed for
IBM-PC; and

2. 64K memory board, expandabie to 256K:
with IBM compatible RS232 communica-
cations port.

Any disk-operating system which works on the
1BM will work directly on the EXPLORER 88-PC,
and all programs cempiled for the IBM will run
onit.

The system monitor ROM included in the Starter
system features a user-friendly operating system
that allows easy program generation and debug-
ging. Tne _commands include displaylmoduly
memory...display y registers_..inpi
data to 1/0 ports...block moves...single- step
trace mode...go/run with optional breakpoint
and register reports...cassette load/save ‘with file
labels...plus a complete system tes! program
that tests and reports condition of ROM, RAM,
cassette interface, timer, DMA controller, inter-
rupt , and the port.
These test pragrams not oniy aliow easy debug-
ging of software but they serve as hardware and
software learning tools.
The EXPLORER 88-PC STARTEH KIT includes a
mother beard, memory///0 board, al components
needed, sockets for IC's used. one 62-pin bus
and y/test instruc.

tions. All you need is a soldering iron, solder, a
power supply, and a standard RS232 terminal
{Netranics has 2 low-cost ones to chopse from).

Explorer 88-PC Starter Kit...$399.95

+ 10.00 p&i
O (wired & tested, add $100.00)
(O Extra 62-pin conneclors at $4.25 ea.

+ 1.00 p&i.
Use your own terminal with the EXPLORER 88 PC
or, if you plan to expand it to be fully IBM com-
patible. we offer our 1BM conpatible keyboard
and an IBM compatible color graphics board
{only availabie wired and lested).

[ Additional RUM required...$35.00.

Set your own pace! Invest and learn, at the rate

YOU want! Add to your EXPLORER 88-PC:
Oeluxe heavy-duty steel cabinet thal houses
either two 5% floppies or a %" hard disk
with one floopy. This cabinet features a
brush-finish front panel and a wood-grained
sleeve.

I EXPLORER 88-PC Cabinet...

+ 18.00 p&i.

A heavy-duty open frame power supply
with fan that can be used in your own cabi
net or installed into the Netronics cabinet Is

available as follows:

J10 amp power supply for system + 2 fiop-
oies..5149,95 + 8.00 p&i.

CJAs above + extra power for 1 hard disk.
$169.95 - 8.00 p&i.

CJIBM compatibie disk controller board. Con-
trols four 5%

$199.95

$250.00 + 8.00 p&!.

I Monitors and BIOS source hstings: availabie’

on either disk or hard copy at $35.00.

Please specify tormat and system required.
CJINTEL 8086/8088 user

+ 1.50 p&i.

CJTHE 8086 BOOK by RECTOR & ALEX. |

$16.00 + 1.50 p&i.

CALL TOLL FREE 1-800-243-7428 for Charge Card Orders.
In Conn., call 203-354-9375. Conn. res. add sales tax.
T0 ORDER 8Y MAIL. CHECK BOXES FOR PROOUCTS DESIRED AND MAIL ENTIRE AD'T0:

h NETRONICS R&D LTD.
333 Litchtield Rd.. New Miltord. CT 06776

O Amount enclosed oR
Acct. No.

Signature

PRINT NAME

Address City

floppy drives (w/2 drivey
cable). Available wired and tested only...§

manual...$15.00,

[ Special IBM compatibie system: with key-
board, color graphics board, floppy disk
ontroller, 64K RAM, cabinet, standard
power suoply and a single 5% " lloppy drive...
$1899.95 + 25.00 p&i.

IBM compatibie hard disks,
board, eprom burner. print bufter system plus
more will be avaitable shortly.

["Over 100 EXCLUSIVE Products and Kits—
including the ‘Speak Easy' universal voice
synthesizer, a Diagnostic card with built-in
logic probe for the IBM-PC, terminals, moni-

|
1
|
]
|
tors, the ELF and EXPLORER 85 computers, I
i

built-in  modern

comin&catalog. I's yours FREE if you check
here

[nd much more, are described In our up-

. For  Canadian  orders
please double the amount
,ol p&i shown. IBM-PC is a
- registered trademark  of
tBM Corporation.

*p&i" stands for “postage and insurance”.

Charge my [J VISA
Exp. Qate

{1MASTERCARD

i
State Zip JI
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Foreign—$32.00.

Experience
The Future
With
ROBOTICS
AGE

Your Monthly Guide to
Intelligent Machines

Intelligent machines have already become a
part of our world, touching our lives daily in
many ways. The future is unfolding with a wealth
of ideas and information. Developments in
robotics and intelligent machines are happening at
an incredible pace. ROBOTICS AGE is your
monthly source of tutorial and practical informa-
tion about experimental robotics.

ROBOTICS AGE looks to this future with ar-
ticles on walking machines, pneumatic systems
design, low-cost vision systems for microcom-
puters and domestic robots. You'll find articles on
the realities of industrial automation as well as
the prospect of personal robotics in the home and
office environments. Explore with us the intimate
relationship between hardware and software
engineering. A subscription to ROBOTICS AGE is
your key to the fast-paced technology of robotics.

Don't miss out on a single issue. Subscribe to-
day and have the next issue delivered to you.
You can save by subscribing now at our subscrip-
tion price of $24 for the next twelve issues.
That's a full one-third off the newsstand price for
the same issues. And, if you include payment,
you'll receive free a reprint of the article "ODEX

ROBOTICS

Send In your order to;
ROBOTICS AGE

174 Concord St.
Peterborough, NH 03458

Or give us a call at
(603) 924-7136

Sign me up for a 12-issue trial subscription. ..

[ Send an issue and bill me $24.00 for 12 in all.

[ Enclosed is $24.00 for 12 issues plus the ODEX |
reprint. RE.

"Name
Address

ﬁ)wn/-City-

A -
Charge my — Zp

[ Master Card
O visa

Charge Card Number Exp,T)a{e
Foreign orders should be paid in U.S. funds drawn on U.S. bank,
at the following rates: Canada & Mexico—$28.00; all other

CIRCLE 87 ON FREE INFORMATION CARD



IF YOU THOUGHT THE MICROCOMPUTER FIELD BELOW THE $2000
level was crowded, then take a look at the chart accompanying
this article; this price area is even more crowded. Aimost 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 coming 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 presents upgrades of
systems that were introduced in lower-priced levels.

Without further ado, let’s begin our look at the new ofterings
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

Perhaps best known in the business field, Wang has long held
a dominant position in the word-processing/minicomputer mar-
ket. Its Wangwriter has set the standard in this field for years.
Now it has an offering in the microcomputer field, its Pro-
fessional Computer.

An IBM-workalike, it differs 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
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Seven new manufacturers
join our expanding list.

MARC STERN

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 101-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 [BM-compatible field,
Compaq Computer’s Compag is nearly totally compatible with
the IBM offering.

A transportable, the Compag is driven by a 16-bit 8088 CPU,
the same one used by the PC. It features more standard user
memory: 128K.

Operating under Compaq DOS, an IBM workalike disk-
operating system, the Compagq can use many of the programs
written for the IBM-PC. Further, it comes with one double-
sided, double-density 320K minifloppy disk drive as standard
equipment.

Like other small-computer systems, the Compag is pro-
grammable in BASIC and data are entered via an 83-key IBM-
PC-like keyboard. Unlike the PC, the Compag comes with a
standard parallel printer port. Its built-in 9-inch monochrome
display handles both an 80-character by 25-line text mode and
graphics.

Altos
The user looking for a more business-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 Z8OA CPU and comes with 192K of memory.
Running under the industry-standard CP/M operating system,
the 5-15D comes with two standard 1-megabyte 5Ya-inch floppy
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TABLE 1—$2500-$3000

Manufacturers Model Price CPU Word Length Operating System Languages
Sord Computer M23 Mark T G $2530 Z80A 8-bit Proprietary, CP/ BASIC, Pascal, FORTRAN
M-compatibie
Franklin Computer Corp.  Ace 1200 $2544 6502280 8-bit Apple DOS 3.3 BASIC
compatible, CP/M
NEC Home Electronics PC-8800 $2547 Z80A-compatible  8-bit CPM BASIC
1BM BMPC $2564 8088 16-bit - - . : .
DOS), CP/ MACRO assembler, Pascal
M-86, UCSD p-
System
Heath Company HS-100-31 $2594 8085/8088 8/16-bit Proprietary BASIC
ZD0Ss
Texas Instruments Professional 32595 8088 16-bit MS-DOS, CP/ 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-bit MS-DOS, TP/ BASIC, COBOL
M-86
Toshiba America T100 $2635 Z80A 8-bit CPM BASIC
LNW Research Corp. LNWB80 Model 2 $2645 ZB0A 8-bit CP/M, Proprie- BASIC S
tary
Apple Computer Apple lle $2674 6502A 8-bit Apple DOS 3.3 BASIC, PILOT, Logo, Pas-
cal, FORTRAN, COBOL
Sony ~ SMC-70 82675 Z80A 8-bit CPM BASIC, CB-80, Pilot Plus
Apple Computer Apple NI $2695 6502B 8-bit Apple SOS BASIC, Pascal
Access Matrix Corp. Access $2695 Z80A 8-bit CP/M BASIC
Apple Computer Apple 1li $2720 6502B 8-bit Apple SOS BASIC, Pascal
Heath Company HSA-120-31 $2744 8085/8088 8/16-bit’ Proprietary BASIC
ZDOS
Canon USA AS100 $2745 8088 16-bit MS-DOS, CP/ BASIC, COBOL
M-86
NEC Home Electronics PC-8800 $2747  Z80A-compati- 8/16-bit N/A BASIC
ble/8086
NEC information Syst. APC $2748 8086 16-bit CP/M-86, M5- BASIC, COBOL, FOR-
DOS TRAN, PASCAL, Assem.
Hewlett-Packard HP85A $2750 Not announced N/A BASIC, assembler
Hewlett-Packard HP120/125 $2775 Z80A 8-bit N/A BASIC, assembler
IBM IBM-PC $2788 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CP/ BASIC, MACRO assembler,
M-86, UCSD p- Pascal
System
Kaypro Division Kaypro 10 $2795 780 8-bit CPM BASIC, Pascal, FORTRAN,
Assembler, COBOL
Texas Instruments Professional $2820 8088 16-bit MS-DOS, CP/ 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, ZDOS BASIC, COBOL, FORTRAN
{proprietary)
TBM IBM-PC $2904 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CP/ BASIC, MACRO assembler,
M-86, UCSD p- Pascal
System
Apple Computer Apple T $2920 6502B 8-bit Apple SOS BASIC, Pascal
Sord Computer M23P $2930 Z80A 8-bit Proprietary, CP/ BASIC, Pascal, FORTRAN
M-compatible
Hewilett-Packard HP-85A $2945 Not announced Proprietary BASIC, assembler
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Memory/Storage Keyboard /0 Display Comments
128K72 330K 5 7% DS/DD 59 keys, 20-key keypad, 2 serial, 1 parallel 12-inch green CRT 2 DS/DD drives, CR
drives 9 special function

128K72 5 V4" floppy disk
drives

72 keys, 12-key keypad

1 serial, 1 parallel, game
controller

80 (40) x 24/280 x 192
graphic capability

64K/2 320K DS/DD 5 "
floppy drives

81 keys, 5 multifunction,
10-key keypad

1 parallel, 1 serial

14-inch monochrome
CRT/80 x 25 text

64K7/1 SS/DD 180K 5 Ve’
floppy drive

58 keys, 10 special func-
tion, 20-key keypad

T parallel

12-inch monochrome
CRT/80 x 25 text

192K/2 320K DS/DD 5 %"
floppy drives

60 keys, 14 function
keys, 18-key keypad

2 serial, 1 parallel

monochrome capability

64K 1 320K DS DD 5 %" 97 keys, 17-key keypad, 1 parallel 12-inch monochrome CRT, base system
floppy drive 12 special function 720 x 300res., 80 x 25

display
128K/128K bubble memory standard typewriter 80-character x 8-line lig- base system
storage/cassette interface uid crystal display
Not announced/2 640K standard 1 serial monochrome display/80 X serial

DS/DD 5 %" floppy drives

25 text mode

64K/2 280K DS/DD 5 77
drives

89 keys, 8 special func-
tion

1 paraliel, T serial

640 X 200 color display,
80 x 25 in text mode

96K/1 5 4" floppy disk
drive

73 keys, 11-key keypad

1 paraliel, 1 serial

480 x 192 color ca-
pability/62 x 16 text mode;
monochrome CRT

64K/ 5 V4" floppy drive

63-key typewriter, 2
programmable

1 parallel, 1 serial, game
controller

12-inch monochrome
CRT/80-column card/80 x
24 text mode

T 3 controll

64K/1 280K microfloppy
drive

72 keys, keypad, 9
special function

1 parallel, 1 serial

12-inch green 80 X 25 text

128K 140K S5/DD 5 74"
fioppy drive

61-key typewriter, 13-key
keypad, 2 program-
mable

T serial, 2 game control-
ler

280 x 192 and 560 x 192 |

graphics capability/80 x
24 text

64K '2 DS/DD floppy disk
drives

62 keys, 15 special func-
tion, 15-key keypad

2 serial, 1 parallel, 1
|EEE-488

7-inch monochrome (am-
ber)/80 x 25 text mode

128K/1 140K SS/DD 5 %"
floppy drive

61-key typewriter, 13-key
keypad, 2 program-
mable

1 serial, 2 game control-
ler, 1 parallel

280 x 192 and 560 x 192
graphics capability/80 x
24 text

192K 2 320K DS/DD 5 %"
floppy drives

60 keys, 14 function
keys, 18-key keypad

2 serial, 1 parallel

monochrome version

Not announced/2 640K
DS/DD 5 %" floppy drives

standard

1 serial, 1 parallel

monochrome display/80 x
25 text mode

128K/cassette interface;
disk interface

81 keys, 5 multifunction,
10-key keypad

1 parallel, 1 serial

14-inch color CRT/640
400 res./80 x 25 text

¥

op 1€ UJob carc

128K/ AMB 8-inch half-
height DS/DD drive

66 keys, 25-key keypad,
23 function

1 parallel, 1 serial

80 x 25 monochrome

basic g;'us‘tem

16K'tape cartridge

58 keys, 20-key keypad,
8 special function

built-in 5” CRT, 256 x 192
graphics, 32 x 16 text

portable system

64K

58 keys, 8 special func-
tion

2 serial, 1 |[EEE-488

9" or 12"-monochrome
CRT/80 x 25 text

basic system, HP120 has 9"

64K1 SS DD 180K 5 V4"
floppy drive

59 keys, 10 special func-
tion, 20-key keypad

1 parallel

12-inch high-res. color dis-
play/80 x 25 text

display, 125 has 12"

or dis

64K/ 15 ¥2" DS/DD drive,
10MB hard disk

72 keys, 14-key keypad,
20 programmable

1 serial, 1 paraliel

9-inch, monochrome
CRT/80 x 25 text

basic system

64K 320K DS/DD 574"
floppy drive

97 keys, 17-key keypad,
12 special function

1 parallel, 1 serial

12-inch monochrome CRT,
720 x 300 res., 80 x 25
display

256K/dual 5 %" floppy disk
drives

standard, numeric
keypad

1 serial

12-inch monochrome
CRT/80 x 25 text mode

128K 1 320K DS/DD 5 %"
drive

77 keys, 18-key keypad,
13 special function

2 serial, 1 parallel

composite video
output

B4KA 320K DS/DD 5 7™

floppy drive

59 keys, 10 special func-
tion, 20-key keypad

1 parallel, T serial

12-inch monochrome
CRT/80 x 25 text

256K/1 140K S5/DD 5 7"
floppy drive

61-key typewriter, 13-key
keypad, 2 program-
mable

1 serial, 2 game control-
ler, 1 parallel

280 x 192 and 560 x 192
graphics capability/80 x
24 text

128K/2 290K microfloppy
drives

60 keys, 20-key keypad,
9 special function

2 serial, 1 parallel

14-inch color monitor

32K tape cartridge

58 keys, 20-key keypad,
8 special function

built-in 5” CRT, 256 x 192
graphics, 32 x 16 text
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TABLE 1—8$2500-$3000 (continued)

_Manufacturers Model Price CPU Word Length Operating System Langquages
Hewlett-Packard HP86A $2950 Not announced UCSD p-Sys- BASIC, Pascal, FORTRAN,
tem, CP/M
Docutel/Olivetti Corp. M20 $2965 Z8001 16-bit PCOS (Prof. BASIC
Computer Op-
erating Sys,)
Apple Computer Apple ll! $2969 6502B 8-bit Apple SOS BASIC, Pascal
Toshiba America T300 $2975 8088 16-bit MS-DOS, CP BASIC
M-86
Basis Inc. Basis 108 $2985 ZB80A/6502 8-bit CP/M, Apple BASIC, Pascsal, LOGO
DOS 3.3
Altos Computer Systems  5-15D $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 1IE-3 $2995 Z80A 8-bit CPM BASIC
Vector Graphic Inc. Vector 4 $2995 Z808B, 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 H858 $2995 Not announced Proprietary BASIC, assembler
Sanyo MBC 1250 $2995 Z80A 8-bit CP/M BASIC, Pascal, Fortran,
Macro-80
Sumicom Inc. System 3308 $2995 8088 16-bit MS-DOS/CP/ FORTRAN, COBOL, Pas-
M-86 cal, BASIC
Wang Laboratories Protessional $2995 8086 16-bit MS-DOS, CP/M BASIC, COBOL, FORTRAN,
Computer emulation Pascal
Hewiett-Packard HP87XM $2995 Not announced N/A BASIC, Pascal, FORTRAN
Intertec Data Systems Superbrain Il - $2995 Z80A 8-bit CP/M BASIC, FORTRAN
Qb
Compaq Computer Corp. Compaq $2995 8088 16-bit Compaqg 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 ZBOA/6502 8-bit CP/M 3.0, Ap- BASIC, Pascal, LOGO
ple 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/C (Proprie- Not announced
tary CP/M-like)
North Star Computers Advantage $2999 Z80A 8-bit CP/M, GDOS BASIC, FORTRAN, COBOL,

Pascal
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disk drives.
The 5-/5D has two serial ports and one parallel port as
standard.

Vector Graphic

Vector Graphic is a long-time veteran of the microcomputer
marketplace. It was one of the first microcomputer manufactur-
ers and remains in the thick of the fray with its Vecror 4 system.
It has 128K of user memory and, with the addition of a couple of
drives, can become a powerful system.

Driven by dual Z80B and 8088 CPU’s, the system has a
typewriter-style keyboard with 91 keys, 15 special-function
keys and an 18-key numeric pad. Its 12-inch monochrome
display delivers an 80-column by 24-line display or 640- by
312-dot graphics.

Basis

A newcomer to the microcomputer market, Basis Inc. sells
the Basis 108 system, that takes a different tack. A dual-

processor small-computer system, it does not use Z80A's or a
Z80/8086(8) combination. Instead the company has opted to
make this single-user system compatible with CP/M and its
many programs and Apple’s disk-operating system and the
many programs that run under it. Driven by a Z80A 8-bit
microprocessor and a 6502, another 8-bit CPU, the Basis 108
has 128K of user memory.

The 708 comes with two 5%-inch minifloppy disk drives.
Input/output is provided by serial and parallel ports.

With RGB color outputs available, the Basis 108 can generate
up to 280- by 192-dot video resolution or an 80-character by
25-line text display. This system upgrades once in this price
category by adding CP/M 3.0.

Zenith

The parent of the Heath Co., who offers kit versions of the
Z-100 series, Zenith has a ready-to-go version of the same
system. The ZF-/00 outlined here is the low-profile version of
this system.
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Memory/Storage Keyboard 10 Display Comments
64K/1 270K 5 Y4’ drive 59 keys, 20-key keypad, 1 parallel 8” monochrome CRT/80 x
14 special function 25 text

128K.1 360K 5 %" floppy
drive

72 keys, 16-key keypad

1 serial, 1 parallel

12-inch high-res. mono-
chrome/80 x 25 text mode

128K/1 140K 5 %" floppy
drive

61-key typewriter, 13-key
keypad, 2 program-
mable

1 serial, 2 game control-

ler, 1 parallel

12-inch CRT/280 x 192
and 560 x 192 graphics
.. cap./80 x 24 text

192K/2 640K DS/DD 5 %"
drives

67 keys, 18 special
funct., 10 edit, 18-key
keypad

1 parallel, 1 serial

128K/2 5 ¥4" floppy drives

58 keys, 15 program-
mable, numeric keypad

1 parallel, 1 serial

RGB and composite/280 basic system
X 192 res /B0 X 25 text

192K/2 1MB DS/DD 5 '4”
floppy drives

N/A

4 serial, 1 parallel

micro-mainframe, can drive 1
to 3 terminals

N/A

128K/1 320K DS/DD 5 %" 105 keys 2 serial, 1 parallel 12-inch high-res. mono-

floppy drive chrome/720 x 352
capability/80 x 25 text
mode

64K 2 780K DS/DD 5 %" 75 keys 2 serial, 2 parallel 12-inch monochrome/80

floppy drives

25 text mode

128K

91 keys, 15 special func-
tion, 18-key keypad

2 serial, 1 paraiiel

12-inch monochrome basic system
CRT/80 x 24 text/640 x

312 graphics

64K 1 3 15" 280K micro

59 keys, 10 function

80 x 24 text basic system

floppy drive keys, 18-key keypad
32Ktape drive/electronic 58 keys, 20-key keypad, built-in 5" CRT, 256 x 192
(RAM) disk 8 special function graphics, 32 x 16 text me

64K/2 640K slim Tine DS/
DD floppy drives

50 keys, 15 program-
mable, 18-key keypad

1 parallel, 1 seriai

12-inch monochrome/80 x
25 text/640 x 400 graph-
ics

128K/2 SS/DD 160K 5 %"
floppy drives

95 keys, 8 special func-
tion, 10-key keypad

1 serial, 1 parallel

monochrome CRT

128K1 360K DS/DD 5 7"
floppy drive

101 keys, 16 program-
mable, 18-key keypad

1 parallel, 1 serial

basic system

128K

59 keys, 20-key keypad,
14 special function

multipurpose port

8" monochrome CRT/80 x
25 text

basic system

64K 2 750K 5 %" floppy
drives

62 keys, 18-key keypad

2 serial

12-inch monochrome/80
24 text mode

128K/1 320K 5 %" DS/DD
drive

83 keys, 10-key keypad,
10 special function

1 parallel, opt. serial

9-inch monochrome, 80 x
25 text

basic system

128K/2 320K 5 4" floppy
disk drives

83 keys, 10 special func-
tion, keypad

1 serial, 1 parallel

9-inch monochrome
CRT/80 x 25 text

basic system

128K/2 5 4" floppy drives

58 keys, 15 program-
mable, numeric keypad

1 parallel, 1 serial

RGB and composite/280
X 192 res./80 x 25 text

T2BK/2 hali-height TMB
floppy drives

72 keys, 16 program-

2 serial, 1 serial RS-422

port

14-inch monochrome/80 <
25 text

16-bit system

64K/2 360K DS/DD 5 u"
floppy drives

mable, 16-key keypad
N/A :

2 serial, 1 parallet

N/A micromainframe system

64K/’2 360K DS DD 5 72"
floppy drives

49 keys, 14-key keypad,
15 function keys

1 parallel, 1 serial

all-in-one microcomputer with
dual floppy disks

12-inch monochrome
CRT/640 x 240 graphics
res./80 x 24 text mode

Driven by an 8085 8-bit processor and an 8088 16-bit pro-
cessor, this system has 128K of standard user memory.
Another of the IBM-workalikes on the market, the ZF-100
operates under its own proprietary operating system and CP/M.
With one standard double-sided, double-density 320K mini-
floppy-disk drive available for storage, the system is almost
fully configured right from the box.
Programmable in BASIC, COBOL and Fortran, this and

other data are entered via a typewriter-style keyboard with 77
keys. It also features an 18-key numeric keypad and 13 special-
function keys. Input/output is through two serial ports and one
parallel port.

Computer Devices

Another of the many IBM-compatible systems now on the
market, the Computer Devices DOT-3000A, is a transportable
system. This new manufacturer is using the same CPU found in
the IBM, the 16-bit 8088 to drive the DOT. Its 64K of user
memory is the minimum needed for efficient operation of the

many programs available for MS-DOS, the DOT’s operating
system.

The DOT can use several high-level programming languages
and this data are input through a 59-key keyboard. Since it is a
transportable, the DOT has a built-in display, with an 80-
character by 24-line text mode.

Columbia Data Products

Although this manufacturer is not widely known outside the
computer industry, it also has a microcomputer offering, the
1600-VP, another IBM-compatible transportable system.

Driven by the 16-bit 8088 CPU, the /600-VP has 128K of
standard user memory. It is compatible with MS-DOS and runs
under it.

The /600-VP comes with two 320K double-sided, double-
density minifloppy disk drives for storage. The keyboard is
patterned after the IBM’s 83-key unit. However, unlike the
IBM, the /600-VP includes standard serial and parallel ports for
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 Sord/Mitsui comes the M23 Mark Il 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 paralle! 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 12-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 16-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 128K 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.

NEC

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 1-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-8800—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 16-bit machine with the addition of the optional 16-bit card.

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 HP]25 has a
12-inch monochrome display.

The HP87XM is a very basic machine at this point. Although
it has 128K 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 1EEE-488 port.

The HP85B enhances the HP&SA 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 Horizon and the Advantage. A micromainframe,
the Horizon is driven by an 8-bit Z8OA 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 aZ80A, 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
14-key numeric pad and 15 function keys. Input/output is aided
with standard serial and parallel ports. The builti-in 12-inch
monochrome screen displays 640 by 240 graphics or an 80-
character by 24-line text mode.

é This gives the user the advantage of MS-DOS capability.

Et_) Hewlett-Packard

Q Two new systems join the Hewlett/Packard lineup in this

@ Pprice category, the /20/125 and the HP87XM. In this price

& category, the new HPJ20/125 system is in its most basic con-

o figuration. Driven by dual Z80A CPU’s, the system has 64K of

& user memory. But no disk storage is available at this price. THE APC from NEC is an IBM workalik2
140
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TeleVideo

Many IBM workalikes have appeared on the market in the
recent past from many manufacturers.

TeleVideo is no exception with its 8088-driven TS /603 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 input/output.
The TS 1603 is programmable in COBOL, so it’s readily appar-
ent this small-computer is aimed at the business market.

Sanyo

The MEC 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.

Unfortunately 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 5%" floppy-disk drive, but
also a ten-megabyte hard-disk drive.

Intertec

Interiec’s new offering in this price category is the Superbrain
11—QD. Like the Superbrain [I—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 Il1—Jr . is the use of dual 750K 5Y-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 Ile and
the Apple 11I. The Apple lle upgrades once with the addition of a
minifloppy disk drive and disk-drive controller circuitry.

The business-oriented Apple Il 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 yideo-display device.

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-resolution 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 input/output
capabilities with the addition of a serial port and the disk drive
becomes even more versatile as its mass-storage capabilities
increase to 320K.

iZagle Computer
‘Both Eagle models, the PC-1 and //E-3, upgrade here. The

THE BASIS 108 from Bass, Inc. Is a dual microprocessor (28B0A/6502)
system that runs CP/M and an Apple-compatible 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 //E-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 T300 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 AS/00, has two upgrades.
The first adds a serial port for greater input/output capability.
The second upgrade adds a parallel port.

Heath

At this time, second disk drives for greater mass-storage
capabilities are added to the low-profile Heath HS-/00-31 kit
and the HS-/20-31 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 Matrix

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 Mode! 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'
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Join the ELECTRONICS AND
CONTROL ENGINEERS’
BOOK CLUB ang

ANY S BOOKS

INTUITIVE IC ELECTRONICS: A
Sophisticated Primer for En-
glneers and Techniclans. By
T. M. Frederiksen. 208 pp., illus.
Covering both the simplest and the
most complicated IC designs, this
lively, easy-to-read volume provides
a sophisticated, nonmathematical
explanation of the basic internal
mechanisms common to all semi-
conductor devices.

219/230 $19.95

RADIO HANDBOOK, 22/e. By W. Orr.
1,136 pp., more than 1,300 illus. 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 3 books)

VLSI TECHNOLOGY By S. M. Sze.
672 pp., 400 illus., 50 tables. An an-
thology from more than 3,000 tech-
nical papers, by 14 leading experts,
covering everything from crystal
growth to special packaging consid-
erations.

626/863B $32.50

(Counts as 2 of your 3 books)

ANTENNA THEORY: Analysis and
Design. By C. A. Balanis. 876 pp.,
illus. 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 3 books)

ELECTRONIC COMMUNICATIONS
SYSTEMS. By W. D. Stanley. 566 pp.,
illus. 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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DIGITAL COMMUNICATIONS. By J.
G. Proakis. 624 pp., illus. A wealth of
new material, information about
spread spectrum signals, requiring &
minimum of math to get through it.
509/271B $37.5C
(Counts as 2 of your 3 books)

for only $3
THE MCGRAW-HILL

475 illus.

thesis and recognition.

279/721A
(Counts as 3 of your 3 books)

This Remarkable New Reference—
a $79.50 value—is yours

COMPUTER HANDBOOK.

Edited by H. L. Helms. 992 pp.,
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-

$79.50

FOR ONLY 1 EACH

MICROPROCESSOR APPLICATIONS
HANDBOOK. £ditor-in Chief, D. F.
Stout. 472 pp., 284 illus. Atiast—a
reference guide to microprocessor
applications to help you make your
systems timely, versatile, and
cost-effective.

617/9888 $39.95

(Counts as 2 of your 3 books)

ELECTRONICS ENGINEERS’
HANDBOOK, 2/e. Edited by D. G.
Fink & D. Christiansen. 2,272 pp.,
2,189 illus. This updated and en-
larged edition covers the latest knowl-
edge in the field, including new ad-
vances in integrated circuits, pulsed
and logic circuits, laser technology,
tetecommunications, and much more.
209/812A $79.90
(Counts as 3 of your 3 books)

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Mar-
kus. 1,264 pp., 3,666 circuit dia-
grams. Complete with values of com-
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 3-of your 3 books)
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current
technology

B Sharpen your

professional skills

M Be ready for

new career
opportunities

Bl Boost your

earning power

OPTICAL FIBER COMMUNICA-
TIONS. By G. Keiser. 416 pp., illus.
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 3 books)

PCM AND DIGITAL TRANSMIS-
SION SYSTEMS. By R. Owen. 320
pp., 186 illus. This usefu! 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

(Counts as 2 of your 3 books)

MANUAL OF ACTIVE FILTER DE-
SIGN, 2/€. By J. L. Hilburn and D. E.
Johnson. 225 pp., 157 easy-to-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 3 books)



ELECTRONIC COMMUNICATION,
a/e.ByR. L. Shrader. 801 pp., 870
iltus. This thoroughly updated edi-
tion offers all the theory and fun-
damentals you need to prepare
yourself for the FCC commercial
and amateur grade license exami-
qatic)lns—and pass them the first
time!

571/503 $26.95

DIGITAL HARDWARE DESIGN. By
J. B. Peatman. 428 pp., over 400illus.
Taking you beyond the microcomput-
er, this guide reexamines traditional
techniques and focuses on the de-
sign of circuitry too fast for the micro-
computer alone.

491/3218 $35.50

(Counts as 2 of your 3 books)

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX-
AMINATIONS. By C. R. Hafer. 336
pp., more than 200 illus. Actually
two books in one—a quick prepara-
tion manual to help you pass your
P.E. exams on the first try and a
rich source of practical electronics
engineering information and
know-how.

254/303 $29.95
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MICROPROCESSOR SUPPORT
CHIPS Theory, Design and Ap-
plication. By J. J. Byers. 228 pp.,
170 illus. Everything from pinouts to
operating characteristics is spelled out
for telecommunications, power sup-
plies, interfaces, control, video and
A/D and D/A converters.

095/1838 $38.00

(Counts as 2 of your 3 books)

INTRODUCTION TO RADAR SYS-
TEMS, 2/e. By M. I. Skolnik. 698
pp., 244 illus. This new edition of a
widely used text on radar from the
systems engineer’s point of view
brings you full discussions of the
many major changes that have oc-
curred in the field recently.

579/0918 $40.95

(Counts as 2 of your 3 books)

STANDARD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D.G. Finkand H. Beaty. 2,448 pp.,
1,414 illus. Today's most widely
used source of electrical engineer-
ing information and data serves
you as no other single work when
you need detailed, timely, and reli-
able facts

209/74XA $74.95

(Counts as 3 of your 3 books)

Why YOU should join now?!

® BEST AND NEWEST BOOKS IN YOUR FIELD! Books are selected from a wide
range of publishers by expert editors and consultants to give vou continuing access

1o the best and latest books in vour field.

| BIG SAVINGS! Build vour library and save moneyv 100! Savings ranging up to 30% I

or more off publishers' list prices—usually 20% to 25%.

McGraw-HIlilI's NATIONAL ELEC-
TRICAL CODE® HANDBOOK, 17/e.
By J.F. McPartland. 1,162 pp.,
1,096 illus. Bigger and better than
ever! This mammoth reference ex-
plains and clarifies the many com-
plex provisions 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
Triebel and A. D. Chu. 416 pp., il-
lus., over 50 worked-out problems.
This detailed, comprehensive
guide brings you right up to the
minute on such newly developed
devices as the PLA, FIFO, CAM,
CCD, and magnetic bubble
memory —as well as all the stan-
dard storage devices from ROMs
and RAMs to shift registers.
582376-4 $24.95

ANALYSIS AND DESIGN OF DIGI-
TAL INTEGRATED CIRCUITS. By D.
A. Hodges & H. G. Jackson. 448 pp.,
illus. The only book available written
from a quantitative point of view for
those who design as well as use ICs.
291/535 $29.50
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Be sure to
consider these
important
titles as well!

RADAR TRANSMITTERS. By G. W.
Ewell.
198/438 $29.50
16-BIT MICROPROCESSOR SYS-
TEMS. By Texas Instruments, Inc.
637/601B $49.50
(Counts as 2 of your 3 books)

ELECTRON!C CIRCUITS NOTEBOOK:
Proven Designs for Systems Ap-
plications. Edited by S. Weber.
192/448B $35.50
(Counts as 2 of your 3 books)

OPTICAL FIBER SYSTEMS: Tech-
nology, Design, and Applica-
tlons. By C. K. Kao.
332/770 $29.50
INTRODUCTION TO THE THEORY
AND DESIGN OF ACTIVE FILTERS. By
L. P. Huelsman & P. E. Allen.

308/543B $34.50

(Counts as 2 of your 3 books)

MICROELECTRONICS. By J.

Millman.

423/27XB $35.95
(Counts as 2 of your 3 books)

HANDBOOK OF OPERATIONAL

AMPLIFIER CIRCUIT DESIGN. By D.

E. Stout & M. Kaufman.

617/97XB $39.50
(Counts as 2 of your 3 books)

MICROCOMPUTER-BASED DESIGN.

By J. Peatman.

491/380B $35.95
(Counts as 2 of your 3 books)

BIT-SLICE MICROPROCESSOR DE-

SIGN. By J. Mick & J. Brick.

417/814B $31.50
(Counts as 2 of your 3 books)

NETWORK SYSTEMS. By R. Sharma
& P. DeSousa.
582557-0 $29.95
ENGINEERING MATHEMATICS
HANDBOOK, 2/e. By J. J. Tuma.
654/298B $34.50
(Counts as 2 of your 3 books)

MAIL THIS COUPON TODAY

=

Book Club

BONUS BOOKS! You will immediately begin to participate in our Bonus
Book Plan that allows you savings up to 80% off the publisher’s prices
of many professional and general interest books!

® CONVENIENCE! 12-14 times a vear [aboul once every 3-4 weeks] vou receive the
Club Bulletin FREE. It fully describes the Main Selection and alternate selections.
A dated Reply Card is included. If you want the Main Selection, vou simply do
nothing—it will be shipped automaticallv. If vou want an alternate selection—or
no book at all—vou simply indicate it on the Reply Card and return it by the date
specified. You will have at least 10 davs to decide. If, because of late delivery of the
Bulletin vou receive a Main Selection you do not want, you may return it for credit

at the Club's expense.

As a Club Member vou agree only to the purchase of three additional books during
your first vear of membership. Membership may be discontinued by either vou or I
the Club at any time after you have purchased the three additional books.

Other McGraw-Hill Book Clubs:

Accountants’ and Controllers’ Book Club * Architects’ Book Club ¢ Bvte Book Club « Chemical
Engineers’ Book Club * Civil Engineers’ Book Club » Mechanical Engineers’ Book Club

For more information, write to:

McGraw-Hill Book Clubs * P.O. Box 582, Hightstown, NJ 08520

than one choice.

McGraw-Hill Book Clubs
Electronics and Control Engineers’

PO. Box 582, Hightstown, New Jersey 08520

Please enroll me as a member and send me the three
I choices [ have listed below. Bill me only 83 00 plus local
tax, postage, and handling. If not satisfied, | mayv return
the books within 10 davs and my membership will be
canceled. | agree to purchase a minimum of three addi-
tional books during myv first vear of membership as out-
lined under the Club plan described in this ad. A shipping
and handling charge is added to all shipments.

Indicate below by number the hooks vou want. A few ex-
pensive books (noted in the descriptions’ count as more

-

N

| | i

Name

Address/Apt

Citv/State/Zip

cepted.

This order subject to acceptance by McGraw-Hill. All prices
subject to change without notice. Offer good only to new
members. Orders from outside the US. cannol be ac-
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Your own telephone can become a 24-hour-a-day lifeguard!

The SENSAPHONE Transforms Your
Telephone Into a Full-Time Monitor,
Whether You're Home Or Not.

TALKS TO YOU —
IN CLEAR ENGLISH

Your Sensaphone uses a standard
built-in modular telephone connector.
Instead of plugging your phone into
the wall, plug it into the Sensaphone,
then in turn plug the Sensaphone into
the wall. Total time: 10 seconds.

Once installed, the Sensaphone
does its job and reports its findings in
clear English. For example —

e If youaren'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 acknowledged.

¢ If you want to know what time it
is. your Sensaphone tells you —
in English.

® If you want to know the current
temperature in the room, your
Sensaphone tells you — in English.

e If the backup batteries (which
hold the “memory” if you have
a power failure) are low, your
Sensaphone tells you so — in
English.

e If you call in from the outside to
learn how things are, your Sensa-
phone reports on all conditions —
in English.

YOU MAY NOT BELIEVEIT AS YOU
READ THIS, BUT YOU'LL BELIEVE
WHEN YOU PLUG IT IN. YOUR
MONEY BACK IF 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 room sounds
in your home or office through
the powerful built-in microphone,
from any phone in the world.
3. It reports specific unusual sounds.
such as a smoke alarm'’s ringing
or buzzing, or a burglar alarm.

4. It monitors and reports on any
three other conditions of your
choice (basement water level;
door or window opening; water
heater; appliance on).

MADE IN U.SA. by Guif & Western

Senses and reports \
problems in the home.

5. (Get this!) If one of the pre-

programmed problems occurs,

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 until
someone answers and acknow-
ledges receiving the call.

. It monitors your household or

office electricity. so if your
refrigerator or lights go out.
it reports the problem.

. If room temperature rises above

the number you preset, or falls
below it, Sensaphone tells you so.

. An automatic dialer calls any of

eight numbers with one-button
dialing.

. It tells you the correct time, in

English, including whether the
time is a.m. or p.m.

. It tells you the exact room tem-

perature, on request.

www americanradiohistorv com

Calls for help so food
won't spoil.

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 total order for shipping

WE ABSOLUTELY GUARANTEE!

Plug your home or office phone (or beth) into
the Sensaphone. Use It for up to 30 days. If for
any reason you decide you don't want to keep
it. return it fora 100% refund.

For fast delivery on credit card orders,
call toll-free 24 hours a day.
7 days a week:

1-800-443-0100

Or send check or money order.
Please add $3.50 per total order
for shipping.

The Sensaphone is another electronic
marvel from

NEW HORIZONS

Dept. R10 . 5-31 Fiftieth Avenue
Long Island City, NY 11101




DURING THE LAST YEAR, THE BIGGESI TREND IN 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 thinking 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
means that applications programs 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, there are a great many machines 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 stiil 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

Eleclrunlcs

nmﬁ"l”l””b—
$3000-$3500

Sixteen-bit machines begin
to take a greater share of
the market.

MARC STERN

peripheral equipment, it has also entered the microcomputer
market with two offerings of its own, the HX-20 and the easy-to-
use QX-10. The HX-20 is a low-cost lap computer, while the
0X-10 is a full-featured small system

Right from the box, the user has access to the power of an
8-bit Z8OA microprocessor and 64K of RAM. This amount of
memory is more than enough to handle all the user-oriented
software available for this system. This system features a plain
language user-interface and a one-key function access.

Fully configured, this system features the CP/M operating
system and two double-sided, double-density 5Y-inch mini-
floppy-disk drives.

Data are entered via a typewriter-style keyboard with 63 keys.
This keyboard includes 21 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 resolution or an 80-character 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

www americanradiohistorvy com

Manufacturer Model Price CPU Word Length  Operating System Languages
Epson America Qx-10 $3000 Z80A 8-bit CP/M Not announced
(est.)
Hewlett-Packard HP86B $3000 Not announced UCSD p-Sys- BASIC, Pascal, FORTRAN
(est.) tem, CP/M
Hitachi Sales Corp. MBE 16000 $3000 8088 16-bit MS-DOS BASIC, FORTRAN, COBOL,
s (est.) Pascal, assemb.
Zenith Data Systems Z-120 $3038 8085/8088 8/16-bit CP/M, ZDOS BASIC, COBOL, FORTRAN
(proprietary)
LNW Research Corp. LNWB80 Model 2 $3045 Z80A 8-bit CP/M, Proprie- BASIC
tary
Apple Computer Apple lle $3069 6502A 8-bit Apple DOS 3.3 BASIC, PILOT, Logo, Pas-
cal, FORTRAN, COBOL
Sord Computer M23 Mark IIl 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, CP/ 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- COBOL, FORTRAN,
DOS), CP/ BASIC, MACRO assembler,
M-86, UCSD p- Pascal
System
Apple Computer Apple (i $3169 65028 8-bit Apple SOS BASIC, Pascal
Dynalogic Info-Tech Corp. Hyperion $3195 8088 16-bit MS-DOS BASIC, COBOL, FORTRAN,
Pascal
Sony SMC-70 $3195 Z80A 8-bit CP/M BASIC, CB-80, Pilot Plus
Toshiba America T300 $3195 8088 16-bit MS-DOS, CP/ BASIC
M-86
Canon USA AS100 $3195 8088 16-bit MS-DOS, CP/ BASIC, COBOL
M-86
Radio Shack TRS-80 Model12 $3199 Z80A 8-bit TRSDOS BASIC
Casio, Inc. FX-9000P $3214 Z80A-compatible 8-bit Not announced BASIC
Athena Computer Athena | $3250 NSC-800 (low-  8-bit CP/M Pascal
power Z80)
Commodore Business CBM 8032 $3290 6502 8-bit Proprietary BASIC
Mach.
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
Xerox Corp. 820-I1 $3295 Z80A 8-bit CP/M Not announced
NEC Home Electronics PC-8800 $3296 ZB80A-compatible 8-bit CP/M BASIC
IMS International 5000SX $3300 280 8-bit CP/M, MP/M BASIC, COBOL, FORTRAN,
TurboDOS Pascal
Canon USA AS100 $3320 8088 16-bit MS-DOS, CP/ BASIC, COBOL
M-86
Hewlett-Packard HP-85A $3340 Not announced N/A BASIC, assembler
NEC Information Syst. APC $3346 8086 16-bit CP/M-86, MS- BASIC, COBOL, FOR-
DOS TRAN, PASCAL, Assem.
Texas Instruments Professional $3370 8088 16-bit MS-DOS, CP/ Macro Assembler, BASIC,
Computer M-86, UCSD p- COBOL, FORTRAN, Pascal
System
Columbia Data Products  1600-1 $3395 8088 16-bit MS-DOS BASIC, assembler



Memory/Storage

Keyboard (o]

Display Comments

64K/2 340K DS/DD 5 %"
floppy drives

63 keys, 21 special func- 1 serial, 1 parallel
tion, 18-key keypad

12-inch monochrome
CRT/80 x 25 text
mode/640 x 400 graphics
res.

basic system

128K/1 3.5-inch 270K drive

59 keys, 20-key keypad, 1 parallel
14 special function

12" monochrome CRT/80
X 20 text

128K/2 5 Va-inch floppy
drives

61 keys, 8 special func- T serial, 1 parallel
tion, 18-key keypad

80 x 25text/640 x 400 IBM-workalike
graphics capability

128K/1 320K DS/DD 5 %"
drive

77 keys, 18-key keypad, 2 serial, 1 paraliel
13 special function

80 x 25 text/green mono-
chrome CRT

96K/2 5 ¥a" SS floppy disk
drives

73 keys, 11-key keypad 1 parallel, 1 serial

480 x 192 color ca- 2nd drive
pability/62 x 16 text mode/
monochrome CRT

64K/2 54" minifloppy
disk-drives

63-key typewriter, 2
programmable controller

1 parallel, 1 serial, game

12-inch monochrome
CRT/80-column card/80 x
24 text mode

128K/2 330K 5 %" DS/DD
drives

59 keys, 20-key keypad, 2 serial, 1 parallel
9 special function

14-inch color CRT

192K/2 640K DS/DD 5 %"
drives

67 keys, 18 special
funct., 10 edit, 18-key
keypad

1 paraliel, 1 serial

80 x 25 monochrome

128K/2 320K DS/DD 5 4"
floppy drives

81 keys, 5 multifunction, 1 parallel, 1 serial
10-key keypad

14-inch monochrome
CRT/80 x 25 text

64K/2 280K 3.5" microflop-
py drives

72 keys, keypad, 9
special function

1 parallel, 1 serial

125inch green CRT/B0 X 2nd diive
25

64K/1 320K DS/DD 5 %"
floppy drive

59 keys, 10 special func- 1 parallel, 1 serial
tion, 20-key keypad

12-inch high-res. color dis- OF, S
play/80 x 25 text

256K/1 140K SS/DD 5 Y&"
floppy drive

61-key typewriter, 13-key 1 serial, 2 game control-

keypad, 2 program-
mable

ler, 1 parallel

12-inch CRT/280 X
192/560 x 192 graphics
cap./80 x 24 text

256K/1 320K DS/DD 5 4"
floppy drive

84 keys, 10 function
keys, 10-key keypad

1 serial, 1 paraliel

7-inch amber monochrome  transportable {BM-compatible

CRT/80 x 25 text
mode/640 X 250 graphics

64K/1 280K 3.5" microflop-
py drive

72 keys, keypad, 9
special function

1 parallel, 1 serial

12-inch RGB high-res.
color CRT

192K/2 640K DS/DD 54"
drive

67 keys, 18 special
funct., 10 edit, 18-key
keypad

1 parallel, 1 serial

640 X 200 color display,
80 x 25in text mode

Not announced/2 640K
DS/DD 5 ¥ floppy drives

standard

640 x 400 color graphics  col ion wi

capability

80K/1 1.25MB 8" DS/DD
floppy drive

82 keys, 8 program-
mable keys, 19-key ®
keypad

2 serial, 1 paraltel

12-inch monochrome/80 Bas'ic syste'm

(40) x 24 text mode

32K/dual fioppy disk drive 67 keys, 16-key keypad 5.5-inch monochrome 28K RAM, pl
CRT, 32 x 16, 256 x 128
graphics

68K/128K of RAM-disk standard 2 serial, 1 parallel 80-character x 4-line liq- ifap computer

storage/1 DD 5 %" floppy uid crystal display/external

included CRTY connector

32K/dual 5v4" floppy disk  standard, numeric 1 serial integral display

drivers keypad

64K/ 3.5-inch micro 270K
drive

59 keys, 20-key keypad, 1 parallel
14 special function

9” monochrome CRT, 80
X 25 text

128K/1 3.5” 280K micro
floppy drive

59 keys, 10 function
keys, 18-key keypad

monochrome monitor 1K RAM
(built-in)/80 x 24 text

128K/1 640K slim line 5 14"
DS/DD floppy drive

60 keys, 15 program-
mable, 18-key keypad

1 parallel, 1 serial

12-inch monochrome/80 X  basic system
25 text mode

64K/2 SS/DD 5 V4" floppy
drives

standard, 10-key keypad 2 serial, 2 parallel

monochrome CRT/80 X
24 text mode

business-oriented system

64K/2 320K DS/DD 5 Ya"
floppy drives

81 keys, 5 multifunction, 1 parallel, 1 serial
10-key keypad

14-inch color CRT/640 X
400 res./ 80 x 25 text

64K/2 409K DS/DD half-  N/A 2 serial, 3 paraliel /A micromainframe system
height 5 ¥4" floppy drives

Not announced/2 640K standard 1 serial 640 x 400 color graphics < port a

DS/DD 5 " floppy drives capability

32K/built-in tape storage,
195K

58 keys, 20-key keypad, 1 serial
8 special function

built-in 5" CRT/256 x 192 rial
graphics/32 x 16 text

256K/1 1MB 8-inch half-
height DS/DD drive

66 keys, 25-key keypad, 1 parallel, 1 serial
23 function

80 x 25 monochrome 128

64K/2 320K DS/DD 5 ¥a"
floppy drives

97 keys, 17-key keypad, 1 parallel, 1 serial
12 special function

12-inch monochrome CRT,
720 x 300 res., 80 x 25
text

128K/2 320K 5 Y4’ fioppy
disk drives

83 keys, 10 special func- 2 serial, 1 parallel
tion, keypad

12-inch monochrome
CRT/80 x 25 text

basic system
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TABLE 1—$3000-$3500 (continued)

Manufacturer Model Price CPU Word Length  Operating System Languages

North Star Computers Advantage 8/16 $3399  Z80A/8088 8/16-bit MS-DOS, BASIC, FORTRAN, COBOL,
GDOS Pascal

Apple Computer Apple 11 $3404 65028 8-bit Apple SOS BASIC, Pascal

1BM IBM-PC $3433 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CP/ BASIC, MACRO assembler,
M-86, UCSD p- Pascal
System

Canon USA AS100 $3445 8088 16-bit MS-DOS, CP BASIC, COBOL
M-86

NEC Home Electronics PC-8800 $3447 Z80A-compatible 8-bit CP/M BASIC

NEC Information Syst. APC $3448 8086 T 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  Z8OA 8-bit ceM T e

Sumicom Inc. System 330E  $3495 8088 16-bit MS-DOS/CP/ FORTRAN, COBOL, Pas-

. =l — M-8  cal, BASIC
Computer Devices Inc. DOT-3000Y $3495 8088 6-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.  Rainbow 100 $3495  280/8088 8/16-bit ~ proprietary Not announced

Intertec Data Systems Superbrain 11 - $3495 Z80A 8-bit CP/M BASIC, FORTRAN

1= _ SD_ 15 !

;NEC Information Syst. APC $3498 8086 16-bit CP/M-86, MS- BASIC, COBOL, FOR-
DOS TRAN, PASCAL, Assem.

Zenith Data Systems ZF-110 $3499 8085/8088 8/16-bit CP/M/ZDOS BASIC, COBOL, FORTRAN
(proprietary)

the user gains access to such high-level languages as BASIC,
Fortran, COBOL, Pascal, and assembler.

The graphics resolution of this computer is 640- by 400-dots
and the text display is 80-characters by 25-lines. Input/output is
provided by standard paraliel and serial ports to which a user can
add a variety of peripherals including printers and modems.

The MBE 16000 is fully configured right out of the carton.

Hyperion

One of the remarkable events of the last year has been the
appearance of a number of IBM-workalike transportable com-
puters and the Hyperion is one of them.

Driven by a 16-bit 8088 CPU, this micro system comes with
256K of user memory as standard.

Capabie of running under the near-standard MS-DOS, the
Hyperion comes equipped with one double-sided, double-
density 320K minifloppy-disk drive.

Programmable in BASIC, COBOL, Fortran and Pascal, this
and other data are entered via an IBM-like 84-key low-profile
keyboard. It features 10 special-function keys and a 10-key
numeric keypad. Input/output is aided by standard parallel and
serial ports (extra-cost options on the IBM PC).

Since it is a transportable, it has a built-in display. This video
display is a 7-inch 80-character by 25-line amber unit. It is also
capable of 640- by 250-dot graphics.

Radio Shack

The Model I2 debuts in this price category. A business-
oriented system, the Model 12 is driven by an 8-bit Z80A
microprocessor and is equipped with 80K of user memory.
There is a powerful base of proprietary and second-source
software available for it which gives the user access to many
applications.

This system uses the proprietary TRSDOS system and be-
cause it does, one can easily assume that it comes with a standard
disk drive, which it does. The standard drive is a double-sided,
double-density 8-inch slim-line floppy capable of 1.25MB of
mass storage. This amount of storage is enough to satisfy any-
one’s needs at first.

Programmable in BASIC, this and other data are entered
through a keyboard with 82 typewriter-style keys. This unit also
features eight programmable keys and 14 special-function keys.

An all-in-one unit, the 12-inch green monochrome monitor,
keyboard and system box are housed in the same cabinet. The
display is 80 characters by 24-lines in the text mode. Input/
output is aided with two standard serial ports and one standard
parallel port.

Athena

This is one of the more unusual transportables on the market
because it relies on using user memory configured as a disk for
high-speed storage and data access. Using memory configured
as a pseudo-disk or virtual memory disk isn’t a new idea in the
microcomputer market, but it is usually an add-on feature, rather
than a standard one. The key advantage to a memory disk is a
manyfold increase in program execution speed. Further, the
Athena I relies on low-power CPU’s and circuitry to have
effective battery operation.

The Athena I is driven by dual NSC-800’s, low-power ver-
sions of the popular Z80 8-bit microprocessor. It comes
equipped with 68K of RAM and 128K of memory dedicated to
the virtual memory disk.

The user doesn’t have to keep this machine powered up
indefinitely to retain this storage because Athena makes a
double-density 5¥-inch floppy disk available for permenant
backup. The system runs under the CP/M operating system and
so the user has a wide range of already-produced programs
available.

www americanradiohistorv com



Memory/Storage

Keyboard

/0

Display Comments

128K/2 360K DS/DD 5 %"
floppy drives

49 keys, 14-key keypad,
15 function keys

1 parallel, 1 serial

12-inch monochrome
CRT/640 x 240 graphics
res./80 x 24 text mode

basic system

128K/2 140K SS/DD 5 4"
floppy drives

61-key typewriter, 13-key
keypad, 2 program-
mable

1 serial, 2 game control-
ler, 1 parallel

12-inch CRT/280 x
192/560 x 192 graphics
cap./80 x 24 text

64K/2 320K DS/DD 5 V4"
drives

59 keys, 10 special func-
tion, 20-key keypad

1 parallel, 1 serial

12-inch monochrome/80 X i dri
25 text

Not announced/2 640K
DS/DD 5 " floppy drives

standard

1 serial, 1 parallel

640 x 400 color graphics
capability

64K/2 1 MB DS/DD 8" flop-
py drives

81 keys, 5 multifunction,
10-key keypad

1 parallel, 1 serial

14-inch monochrome
CRT/80 x 25 text

128K/2 1MB 8-inch half-
height DS/DD drives

66 keys, 25-key keypad,
23 function

1 paraliel, 1 serial

80 x 25 monochrome

64K/2 368K DS/DD 5 V"
drives

72 keys, 16 program-
mable, 17-key keypad

2 serial, 1 serial RS-422
port

14-inch monochrome/80 x
25 text

64K/2 1.2MB floppy drives

95 keys

2 serial, 2 parallel, 1
RS-422 network port

12-inch monochrome/80 X basic system
25 text

128K/2 720K 5 4" floppy
dives

95 keys, 8 special func-
tion, 10-key keypad

1 serial, 1 parallel

monochrome CRT

128K 1 3 15" 280K micro
floppy drive

59 keys, 10 function
keys, 18-key keypad

monochrome (built-in)/80
X 24 text

128K/2 320K DS/DD 5 14"
floppy drives

64K/2 400K 5 V4" floppy

drives

105 keys

2 serial, 1 paraliel

12-inch high-res. mono-
chrome/720 x 352
capability/80 x 25 text
mode

58 keys, special func-
tion, 14-key keypad

1 serial, 1 RS-423 syn-
chronous

monochrome CRT/80 x
25 text

basic system

64K/2 1.5MB 5 %" floppy

62 keys, 18-key keypad

2 serial

12-inch monochrome/80 x

drives

24 text mode

128K/1MB 8-inch half-
height DS/DD drive

66 keys, 25-key keypad,
23 function

1 parallel, 1 serial

80 x 24 color, 640 x 200 C
mono res., 160 x 100 16-
color, 320 x 200 4-color

128K/2 320K DS/DD 5 %"
drives

77 keys, 18-key keypad,
13 special function

2 serial, 1 paraliel

user option basic system

Programmable in high-level Pascal, this and other data are
input via a standard typewriter-style keyboard. Input/output is
provided by two standard serial ports and one parallel port.
These can be used to interface with a wide variety of peripherals.

The Athena I makes one other departure from standard
transportable configuration with its display. Unlike other trans-
portables that use power-hungry CRT’s, this small system uses a
four-line, 80-character liquid crystal display. It seems this unit is
a cross between the lap and the transportable computer. An
external video output is available for a standard video display.

Computer Devices

The DOT-3000X is another of the many IBM-workalike trans-
portables on the market.

Driven by a 16-bit 8088 microprocessor, the DOT-3000X
comes with 128K of RAM. This amount of memory should
enable the user to take advantage of the new generation of
powerful 16-bit software coming to the market.

Capable of operating under MS-DOS (MicroSoft Disk Op-
erating System), the DOT-3000X comes with a 3.5-inch 280K
microfloppy disk drive. It is programmable in BASIC, Fortran,
COBOL, Pascal, and assembler.

User input is via a typewriter-style keyboard with 59 keys.
There are also 10 special-function keys and an 18-key numeric
keypad. Output is via a built-in 52 by 9-inch display that is
capable of an 80-character by 24-line text mode.

Sanyo
Another of the many 16-bit machines on the market is another
offering from Sanyo, the MBC 4000. Driven by a 16-bit 8086
CPU, the MBC 4000 comes equipped with 128K of RAM.
Departing from what seems like the norm today, this system
runs under the 16-bit version of CP/M, CP/M-86, which, at the
moment, limits the user in the amount of software that has been

written for this system. However, Digital Research, the produc-
ers of CP/M-86, indicates thag this will soon change and more
companies will write software for this operating system.

Since it has an operating system, one can assume it also has a
disk and it does. It comes equipped with a 640K slim-line
double-sided, double-density minifloppy disk drive that saves a
great deal of space.

Programmable in BASIC and assembler, this and other data
are input via a keyboard containing 60 keys, 15 programmable
keys and an 18-key numeric keypad. Input/output is provided by
standard serial and parallel ports.

The standard display device for the 80-character by 25-line
text display of the MBC 4000 is a 12-inch monochrome unit.

An upgraded system, the 3000Y, is also included in this price
category. In this higher-cost version, the amount of user mem-
ory doubles.

Xerox

Long active in the office-product market, Xerox has an entry
in the small-computer sphere, the 820-//. First released as the
820, this system was upgraded last year.

Driven by an 8-bit Z8OA CPU, the 820-/I comes equipped
with 64K of RAM. It features two standard single-sided,
double-density minifloppy-disk drives for storage. It operates
under CP/M and gives the user access to the wide variety of
programs available under that operating system.

Input/output is handled by a standard serial port to which a
variety of peripheral equipment can be interfaced, while video
output (80 characters by 24 lines of text) is handled by a standard
monochrome display.

IMS international

An $-100 micromainframe system is available from IMS
International, the 50005X.
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THE HYPERION is a transportable IBM workallke.

The 50008X 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 peripherals. 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 7600-1 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 available for the PC).

With 128K of RAM, the basic version of the /600-1 has twice
the memory of the basic PC. It also includes two 320K double-
sided, double-density 5Y%-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 alt the fea-
tures of an 8-bit small computer with those of a 16-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

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 TS 802 is easily able to handle many
tasks. When this amount of user memory is combmed 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 programmable 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 14-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 Z8OA 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 opzrates 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 12-inch monochrome display. Input/outpat is provided
by two standard serial, two standard parallel and one serial
RS-422 port.

Sumicom

Sumicom’s System 330E is another of the IBM workalikes on
the market and it uses the same CPU, the 16-bit 8088, that IBM
chose for its Personal Computer.

Equipped with 128K of user memory—enough to handle the
biggest of spreadsheet programs—the System 330E comes with
two 720K 5%-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 14-key numeric keypad.

o  system.

% With 128K of RAM, the Advanrage 8/16 is a versatile ma-

O chine that is programmable in BASIC, Fortran, COBOL, and

= Pascal. It provides two standard 360K double-sided, double-

$  density minifloppy disk drives for storage.

o Equipped with a typewriter-style keyboard, having 49 keys, it

© also includes a 14-key numeric keypad and 15 special-function

2  keys. User input is handled by this device. However, input can

@ also come via the standard serial port. ZENITH'S LOW PROFILE ZF-100 Is a powerful machine.
152
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Actually a system upgrade over lower-priced versions, the
System 330E 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
16-bit 8088.

The computer comes with 128K of RAM, or twice that of the
IBM. This is enough to handle any of the 16-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 5%-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 Z80G and 8088 CPU’s, this system uses a
proprietary operating system that allows the user access to the
world of CF/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 14-key numeric keypad.
Cutput 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 H—SD is the third upgrade of this
manufacturer’s all-in-one series of microcomputers. Using dual
Z30A 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 5%-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 contairns
62 typewriter-like keys. a 25-key numeric keypad and 23

CCMPUTER DEVICES’ DOT-3000X is another transportable IBM work-
alika.

OCTOBER 1383

Caimyiiiler
530*00-33500

special-function keys. This box also houses the two standard
serial ports.

Zenith

The second member of the Zenith Z-100 family appears in this
price category, the all-in-one version, called the Z-7120. 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 Z-100 is a full-blown small-computer system.

Driven by an 8-bit 8085 and a 16-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 typewrites-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 ZF-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 ZF-100 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 FP86A 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, « 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 flexibility in mass storage and data
access.

Apple

The Apple lle is just about fully configured in this price
category. In the latest upgrade, a second minifloppy-disk drive
is added for greater mass storage.

At the same time, the Apple Il upgrades twice. In the first
upgrade, a standard high-resolution video display device is
added to the 256K version of this small-computer system.

The 128K version of the same system becomes fully con-
figured with the addition of a second 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 8/16-bit computer system, the Z2-100
has a non-glare green CRT and two 320K 5%-inch drives.

the system far more flexible. The third upgrade adds a color
video-display device to the one-drive needed and gives you
color-graphics capability.

The PC-8800, now an 8/16-bit system with access to both
CP/M and MS-DOS, the leading operating 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 capability as the disk-drive capacity is increased even
further with dual eight-inch floppy-disk drives.

Toshiba

With the two upgrades to the 7300 small-computer 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. This
increases the flexibility of this system.

Under the second upgrade, the monochrome display is
changed to a high-resolution color display and this system gains
color-graphics capability, 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 flexibility and capability. 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
varieties available in the 3 to 3.25-inch range.

The second upgrade substitutes a high resolution RGB color
video-display device for the monochrome display and gives this
system its fuil configuration.

Canon

In this price category, the Canon AS/00 system upgrades
three times. The first upgrade gives this system color-graphics
capability with a color video-display tube capable of a 640- by
400-dot resolution.

In the second upgrade, a serial port is added to the AS/00’s
configuration. The third upgrade, adding a parallel interface,
frees the serial port for communications use solely. (The parallel
port can be dedicated to a printer.)

Texas Instruments

The Professional Computer becomes nearly fully configured
in this price category with the addition of a second double-sided,
double-density 320K minifloppy-disk drive. This addition gives
the user access to a second disk which speeds system operation.

Casio

The Casio FX-9000P has its memory increased to 32K with
the addition of 28K of memory. Further, the versatility of this
small system is increased with the addition of a minitloppy-disk
drive.

LNW Research

The LNW80 Mode! Il becomes a fully configured system with
the addition of a second minifloppy-disk drive.

Sord

Although the name M23 Mark Il C looks as if it might be a
new system, it is, in reality, an upgraded Sord M23 system. In
this configuration, the system upgrades and gains color capabil-
ity with, as you might expect, the addition of a color video-

w . .

o display device.

z

©

= Commodore

8 The 8032 system, which was introduced several price
o categories ago, makes its appearance again, now in its fully
o configured state. This system, which includes a standard CRT,
<o( EPSON’s QX-10 desktop computer features two double-sided, double- now also has duel 5%4-inch minifloppy-disk drives included for
T density disk drives and runs the CP/M cperating system. storage. R-E
154
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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 still 8-bit machines.

Why has this happened? The key reason is IBM’s move into

the microcomputer market. 1t 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, 11 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 debuts. It is very
frankly aimed at the business 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.

Perhaps the most innovative fact about the Gavilan is its size.
Even though it includes a microdisk drive for storage as part of
its basic configuration, it easily folds up and fits into the average
briefcase. If you’ve looked closely at the chart you’ve probably
noticed that it only comes with 32K of RAM. Other ROM-based
functions reside in another 32K of built-in memory and this
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An innovative lap computer
is among the new machines
we see here.

MARC STERN

leaves a full 32K 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 ail over the
screen. This eliminates the need for keyboard use and lets the
user pick a function from several on the screen, provided a
program has this type of feature, by just moving the mouse
around. But rather than 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 Z8OA CPU or areliable 16-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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Manufacturer Model Price CPU Word Length  Operating System Languages
Athena Computer Athena | $3500 NSC-800 (low-  8-bit CPM Pascal
power Z80)
Texas Instruments Professional $3515 8088 16-bit MS-DOS, CP/ Macro Assembler, BASIC,
Computer M-86, UCSD p- COBOL, FORTRAN, Pascal
System
Basis Inc. Basis 108 $3590 Z80A/6502 8-bit CP/M, Apple BASIC, Pascal, LOGO
TeleVideo Systems Inc. TS 1603 $3590 8088 16-bit CP/M-86, MS- COBOL
DOS
Compaq Computer Corp. Compag $3590 8088 “16-bit Compag DOS  BASIC )
(Similar to IBM
PC-DOS)
Zenith Data Systems ZF-100 $3598 8085/8088 8/16-bit CP/M/ZDOS BASIC, COBOL, FORTRAN
| (proprietary)
1BM IBM-PC $3598 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CP/ BASIC, Macro Assembiler,
M-86, UCSD p- Pascal
System
Zenith Data Systems Z-120 $3599 8085/8088 8/16-bit CP/M/ZDOS BASIC, COBOL, FORTRAN
(proprietary)
Sage Computer Tech. Sage Il $3600 MC68000 16/32-bit UCSD p-Sys- BASIC, FORTRAN, Pascal,
tem, CP/M-86K, Assembler
Modula 2,
Hyper-FORTH
Apple Computer Apple i $3604 6502B 8-bit Apple SOS BASIC, Pascal
Zenith Data Systems ZF-100 "$3638 8085/8088 8/16-bit CP/M/ZDOS BASIC, COBOL, FORTRAN
(proprietary)
Sony SMC-70 $3645 Z80A 8-bit CP/M BASIC, CB-80, Pilot Plus
Texas Instruments Professional $3670 8088 16-bit MS-DOS, CP/ Macro Assembler, BASIC,
Computer M-86, UCSD p- COBOL, FORTRAN, Pascal
System
1BM IBM-PC $3677 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CP/ BASIC, Macro Assembiler,
M-86, UCSD p- Pascal
! - Tl - System _ :
Dynalogic info-Tech Corp. Hyperion $3690 8088 16-bit MS-DOS BASIC, COBOL, FORTRAN,
Pascal
Basis Inc. Basis 108 $3690 ZBOA/6502 8-bit CP/M, Apple BASIC, Pascal, LOGO
IMS International 50001S $3700 280 8-bit CP/M, MP/M BASIC, COBOL, FORTRAN,
TurboDOS Pascal
Sony SMC-70 $3700 Z8OA 8-bit CP/M BASIC, CB-80, Pilot Plus
Compaq Computer Corp. Compaq $3705 8088 16-bit Compag DOS BASIC
(Similar to 1BM
PC-DQOS})
Hewlett-Packard HP-85A $3735 Not announced Proprietary BASIC, Assembler
Sord Computer M23 Mark V G $3785 Z80A 8-bit Proprietary, CP/ BASIC, Pascal, FORTRAN
M-compatible
Wang Laboratories Protessional $3790 8086 16-bit MS-DOS, CP/M BASIC, COBOL, FORTRAN,
Computer il ______ _ emulation Pascal
Hewlett-Packard H85B $3790 Not announced Proprietary BASIC, Assembler
Commodore Business SuperPET $3790 6502/6809 8-bit Proprietary BASIC, APL, COBOL, FOR-
Mach. TRAN, Pascal
Toshiba America ‘T300 $3795 8088 16-bit MS-DOS, CP/ BASIC
M-86
Columbia Data Products  1600-1 $3840 8088 16-bit MS-DOS BASIC, Assembler
1BM iBM-PC $3842 8088 16-bit "PC-DOS (MS- COBOL, FORTRAN,  ~—
DOS), CP/ BASIC, Macro Assembler,
M-86, UCSD p- Pascal
System
NEC Home Electronics PC-8800 $3846 Z80A-compati-  8/16-bit CP/M, CP/ BASIC
=y ble/8086 ______M-86, MS-DOS
Hewlett-Packard "HP86A $3865  Not announced UCSD p-Sys- ‘BASIC, Pascal, FORTRAN
tem, CP/M



Memory/Storage

Keyboard

/0 Display Comments

68K/256K of RAM-disk stor- standard

age/1 DD 5 %" floppy
included

80-character x 4-line lig-
uid crystal display/external
CRT connector

2 serial, 1 parallel

64K/1 320K DS/DD 5 %"
floppy drive

97 keys, 17-key keypad,
12 special function

13-inch color CRT, 720 x
300 res., 80 x 25 text

1 paraliel, 1 serial

128K/2 5 V" floppy driv-
es/256K memory (RAM)
disk added

58 keys, 15 program-
mable, number keypad

RGB and composite/280 i R
X 192 res./80 x 25 text

1 parallel, 1 serial

256K/2 half-height 368K
DS/DD floppy drives

72 keys, 16 program-
mabile, 16-key keypad

14-inch monochrome/80 x
25 text

2 serial, 1 serial RS-422
port

128K/2 5 V=" DS/DD drives,
640K

83 keys, 10-key keypad,
10 special funct.

9-inch monochrome (built-
in)/80 x 25 text

1 parallel, opt. serial

128K/1 320K DS/DD 5 14"

77 keys, 18-key keypad,

2 serial, 1 parallel ~color CRT/640 x 225 ' e CHT adden

drive 13 special funct. high-res., 80 x 25 lines
128K/2 320K DS/DD 5 V4" 59 keys, 10 special func-~ 1 parallel, 1 serial 12-inch monochrome/80 x 2
drives tion, 20-key keypad 25 text

128K/2 320K DS'DD 5 74"

77 Keys, 18-key keypad,

2 serial, 1 parallel built-in 80 x 25 mono-

drives 13 special funct. chrome CRT
128K/1 640K 5 ¥4 floppy N/A 2 serial, 1 RS-488, 1 N/A powerful MC68000-based mi-
drive parallel cromainframe

256K/2 140K SS/DD 5 ¥4"
floppy drives

61-key typewriter, 13-key
keypad, 2 program-
mable

12-inch CRT/280 x 2
192/560 x 192 graphics
cap./80 X 24 text

1 serial, 2 game control-
ler, 1 parallel

128K/2 320K DS/DD 5 Va"

77 keys, 18-key keypad,

2 serial, 1 parallel green monochrome

_drives 13 special funct. v CRT/80 x 25 text _ 2 _
64K/2 280K 3.5" microflop- 72 keys, keypad, 9 1 parallel, 1 serial 12-inch RGB high-res. color CRT s tuted ior dis-
py drives special function color CRT

128K/2 320K DS/DD 5 4"
floppy drives

97 keys, 17-key keypad,
12 special function

12-inch monochrome CRT,
720 x 300res., 80 x 25
display

1 parallel, 1 serial

64K/2 320K DS/DD 5 Va”
drives

59 keys, 10 special func-
tion, 20-key keypad

12-inch high-res. color dis-  color di TECEERG
play/80 x 25 text

1 parallel, 1 serial

256K/2 320K DS/DD 5 %"
floppy drives

84 keys, 10 function
keys, 10-key keypad

7-inch amber monochrome
CRT/80 x 25 text
mode/640 x 250 graphics

1 serial, 1 paralle!

128K/2 5 V4" floppy driv-
es/256K memory (RAM)
disk

58 keys, 15 progrém-'
mable, keypad

RGB and composite/280
X 192 res./80 x 25 text

1 parallel, 1 serial

64K/2 409K DS/DD half- -
height 5 %" floppy drives

64 keys, 14 special func-
tion, 19-key keypad

monochrome CRT/80 x
24 text mode

1 serial basic system

64K/2 280K 3.5" microflop-
py drives

72 keys, keypad, 9
special function

12-inch green CRT/80 x
25 text

1 parallel, 1 serial

128K/2 5 v»” DS/DD drives,
640K

83 keys, 10-key keypad,
10 special funct.

1 parallel, 1 serial 9-inch monochrome (built-

in)/80 x 25 text

~ 32Kjbuilt-in tape storage,
195K

; 58 keys, 20-key keypad,

8 special function

built-in 5 CRT/256 x 192 7
graphics, 32 x 16 text

1 serial, 1 general pur-
pose interface

128K/2 1MB 8" drives

59 keys, 20-key keypad,
9 special function

2 serial, 1 parallel 12-inch green CRT iem upg

128K/2 360K DS/DD 5 "
floppy drives

101 keys, 16 program-
mable, 18-key keypad

monochrome CRT 800 x
300 £ =

1 parallel, 1 serial

160K/tape drive/RAM disk

58 keys, 20-key keypad,
8 special function

built-in 5" CRT/256 X 192
graphics, 32 x 16 text

96K/dual 5 ¥" fioppy disk
drives

standard, numeric key-
keypad

12-inch monochrome
CRT/80 x 25 text mode

1 serial

192K/2 640K 5 ¥4" drives

67 keys, 18 special
funct., 10 edit, 18-key
keypad

— s

256K/2 320K 5 V" floppy

83 keys, 10 special func-

640 X 200,80 x 25in
text mode

1 parallel, 1 serial

2 serial, 1 parallel 12-inch monochrome

disk drives tion, keypad CRT/80 x 25 text

128K/2 320K DS/DD 5 4" ~ 59 keys, 10 special func- 1 parallel, 1 serial 12-inch high-res. color dis-
drives tion, 20-key keypad play/80 x 25 text o
3
"~ 128K2320KDS/DD 5% 81 keys, 5 multifunction, 1 parallel, 1 serial 14-inch color CRT/640 x S &
floppy drives 10-key keypad 400 res./80 x 25 text o]
64K/2 270K 3.5-inch mi- 59 keys, 20-key keypad, 1 parallel 9" monochrome CRT/80 x &
crodrives for storage 14 special function 25 text &
157
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Manufacturer Model Price CPU Word Length  Operating System Languages
Texas Instruments Professional $3870 8088 16-bit MS-DOS, CP/ Macro Assembler, BASIC,
Computer M-86, UCSD p- COBOL, FORTRAN, Pascal
System
Vector Graphic Inc. Vector 410 $3895 Z808B, 8088 8/16-bit CP/M-86, MS- Not announced
DOS (optional),
CP/M
Micro Source M6000P $3900 Z80A 8-bit CP/M Not announced
Compaq Computer Corp. Compaq $3910 8088 16-bit Compag DOS BASIC
(Similar to |1BM
PC-DOS)
IBM IBM-PC $3928 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CP/ 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 | $3950 NSC-800 (low-  8-bit CP/M Pascal
power Z80)
Hewlett-Packard HP120/125 $3975 Z80A 8-bit CP/M BASIC, Assembler
Hewlett-Packard HP200 $3985 MC68000 16/32-bit 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
Toshiba America T250-4 $3995 780 8-bit CPM BASIC
Eagle Computer Inc. Eagle IIE-4 $3995 Z80A 8-bit CP/M BASIC
Fujitsu Microelectronics Micro 16 $3995 Z80A, 8086 8/16-bit CP/M-86, Con- Not announced
current CP/M/
MS-DOS op-
tional
NEC Home Electronics PC-8800 $3997 Z8OA-compati-  8/16-bit CP/M, CP/ BASIC
ble/8086 M-86. MS-DOS
Radio Shack TRS-80Model 12  $3999 Z80A 8-bit TRSDOS BASIC

keypad, plus 10 programmable keys. This device handles user
input, while input/output is handled by standard serial and
parallel ports. The video display delivers 640 by 200-line high-
resolution graphics or an 80-character by 25-line text mode.

Micro Source

The Micro Source M6000P is an industry-oriented S-100
compatible transportable microcomputer system. (The industry-
standard S-100 bus features a 100-line bus that accessory cards
are plugged into. The micprocessor’s motherboard is also tied
into this bus.) The M6000P has 64K of RAM and operates under
CP/M. Because it operates under CP/M, the operator has many
programs to use with the standard 376K double-sided, double-
density 5%-inch minifloppy disk drives.

User input is via the keyboard that has a total of 83 keys,
including four function keys and a separate 14-key numeric pad.
Standard serial and parallel ports handle input/output. The built-
in monochrome display is a 9-inch screen that displays 80
characters by 24 lines. RGB outputs are also available for color
graphics.

Sage

The Sage /I is a powerful, multiuser MC68000-based small-
computer system. Its 16-, 32-bit MC68000 CPU makes it
special, because few other systems use this powerful micropro-
cessor chip (a situation that’s likely to change in the relatively

near future). Actually a micromainframe, the Sage // has 128K
of standard user memory available, enough for a single-user
system, but really not enough for an extended multiuser system.

The single 640K 5Ys-inch minifloppy disk drive gives the user
of this system a great deal of initial mass storage. It can run
under several high-level operating systems and the system is
programmable in BASIC, Fortran, Pascal, and assembler.

Since this is the basis of a multiuser system, it includes several
standard input/output ports. These include two standard serial,
an RS-488 general purpose serial port, and a parallel port. The
user has his choice of a terminal.

IMS International

The IMS 5000IS is, at this stage, a fully configured system.
Driven by a Z80 microprocessor, it runs under CP/M, MP/M
(the multiuser version of CP/M) and TurboDOS, another high-
level operating system. Standard user memory is 64K and disk
storage is handled by two 409K double-sided, double-density
5Ys-inch minifloppy disks.

Programmable in BASIC, COBOL, Fortran, and Pascal, this
and other data are input via a typewriter-style keyboard with 64
typewriter-style keys. There are also 14 special-function keys,
as well as a separate 19-key numeric pad. Input/output is hand-
led with a standard serial port so that a user can interface a printer
or modem for telecommunications. The standard monochrome
monitor displays 80 characters by 25 lines.
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Memory/Storage

Keyboard

/0

Display

Comments

192K/2 320K DS/DD 5 V4"
floppy drives

97 keys, 17-key keypad,
12 special function

1 parallel, 1 serial

12-inch monochrome
CRT/720 x 300 res., 80
x 25 display

128K1 630K 5 14" floppy
drive

91 keys, 15 special func-
tion, 18-key keypad

2 serial, 1 parallel

12-inch monochrome
CRT/80 x 24 text/640 X
312 graphics

64K/2 376K DS/DD 5 V4"
floppy drives

83 keys, 4 function, 14-
key keypad

1 serial, 1 parallel

9-inch CRT, RGB color av-
ail./80 x 24 text

basic system

256K/2 5 4" DS/DD drives,
640K

83 keys, 10-key keypad,
10 special funct.

1 parallel, 1 serial

9-inch monochrome {buift-
in)/80 x 25 text

256K/2 320K DS/DD 5 V4"
drives

59 keys, 10 special func-
tion, 20-key keypad

1 parallel, 1 serial

12-inch monochrome/80 x
25 text

256K/2 400K 5 %" floppy
drives

58 keys, special func-
tion, 14-key keypad

1 serial, 1 RS-423 syn-
chronous

monochrome CRT/80 x
25 text

professional system with
powerful CPU and operating
system

68K/512K of RAM-disk
storage/1 DD 5 4" floppy
included

standard

2 serial, 1 parallel

80-character x 4-line lig-
uid crystal display/external
CRT connector

64K/1 3.5-inch 248K micro-
drive

58 keys, 8 special func-
tions, programmable
keys

2 serial, 1 IEEE-488

9” or 12"-monochrome
CRT/80 x 25 text

128K

57 keys, 10 definable
functions on 5 keys

1 serial, T multipurpose
{EEE-488 port

9" monochrome CRT/80 X
25 text

base configurafion

128K/1 3.5" 280K micro
floppy drive

59 keys, 10 function
keys, 18-key keypad

monochrome (built-in)/80
X 24 text

32K/ 320K 3" microfioppy
disk drive

61 key board, embed-
ded 10-key keypad

1 serial

BB-characier X 8-Tine lig-
uid crystal disptay/touch
panel

furl-featured 1ap computer

128K/2 640K slim line 5 14"
DS/DD floppy drives

60 keys, 15 program-
mable, 18-key keypad

1 parallel, 1 serial

12-inch monochrome/80 x
25 text mode

64K/2 8-inch DS/DD drives

not announced

not announced

not announced

64K/1 780K DS/DD 5 V4"
floppy drive/1 10MB hard

75 keys

2 serial, 2 parallel

12-inch monochrome/80 X
25 text mode

disk
128K/2 320K DS/DD 5 V"
floppy drives

98 keys, separate nu-
meric keypad, 10
programmable keys

1 serial, 1 parallel

80 x 25 text mode/640 x
200 graphics

basic system

128K/2 1MB DS/DD 8"
floppy drives

81 keys, 5 multifunction,
10-key keypad

1 parallel, 1 serial

14-inch monochrome
CRT/80 x 25 text

80K/2 1.2MB 8” DS/DD
floppy drives

82 keys, 8 program-
mable keys, 19-key
keypad

2 serial, 1 parallel

12-inch monochrome/80
(40) x 24 text mode

Toshiba

: Eagle

With entries in several other pricing categories, Toshiba has a
new entry in this one, the 7250-4. Another of the many Z80 8-bit
systems on the market, it features 64K of user memory. Operat-
ing under the CP/M operating system, the 7250-4 comes with
two standard 8-inch double-sided, double-density floppy-disk
drives for storage.Information on the display was unavailable at
press time.

DEC

Another of the Digital Equipment small-computer offerings is
the Professional 325, that uses a proprietary 16-bit microproces-
sor based on the architecture of the DEC PDP-11/238. Equipped
with 256K of user memory, this system has two standard 400K
5Va-inch minifloppy disks for storage. It operates under a pro-
prietary operating system, but CP/M is also available as an
option.

Fully configured at this point, the Professional uses a slim-
line typewriter-style keyboard with a total of 58 typewriter keys.
This keyboard also features special function keys and a separate

14-key numeric pad. While the keyboard handles user input,
output is sent to a high-resolution monochrome display that has
an 80-character by 25-line display. Input/output is handled by a
standard serial port as well as by an RS-423 synchronous port.
That port can be used for communications or can interface with a
larger network.

The Eagle /1E-4 is another small-computer system that makes
its appearance here. Actuaily an upgrade of an already existing
system, the Eagle //E series, that was introduced in another
pricing category, the Eagle //E-4 is driven by the same type of
8-bit ZBOA CPU. Operating under CP/M, it has one 780K
double-sided, double-density minifloppy disk available for stor-
age. Its other storage medium, also part of the system upgrade,
is a 10-MB hard disk.

Programmable in BASIC, this and other data are input via the
75-key typewriter-style keyboard. OQutput is to a 12-inch 80-
character by 25-line monochrome display screen. Input/output
is handled by two standard serial and two standard parallel ports,
so a variety of peripherals can be attached.

Vector Graphic

The Vector 4/10 is an 8/16-bit small-computer that makes use
of co-processors, a Z80B (8-bit) and an 8088 (16-bit). The
Vector 4/10 runs CP/M-86—the 16-bit version of CP/M—CP/
M, with MS-DOS available as an option.

The standard disk drive is a 630K 5V4-inch minifloppy unit.
When this is combined with the standard 128K RAM, it be-
comes a flexible unit.

Having a total of 91 typewriter-style keys, the Vector 4//0’s
keyboard also has 15 special-function keys and an 18-key
numeric pad. User input is via this device and output is to a
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THE GAVILAN is an IBM workalike /ap computer.

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 the MBC 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 handie
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. The MBC 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.

THE SAGE Is shown here with some of its “big brothers.”

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 5% by
9-inch screen.

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 HP120/125 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

DIGITAL EQUIPMENT CORP.’s computers—the Professional Is in center.
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128K of user memory, thus bringing its standard memory to a
full 256K. With this much memory, this system can easily
handle the memory-hungry 16-bit programs available.

Sony

The full-featured SMC-70 system becomes even more ver-
satile with the addition of a 12-inch RGB high-resolution color
monitor. This 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 Compuier begins to become rather power-
ful as it approaches its fullest configuration. In its first change,
the user memory capacity is increased to 128K on the
monochrome version. That makes it able to handle just 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 amount of user memory
up to 256K.

Texas Instrumerits

The one-disk version of the TI Professional Computer gains
color-graphics capability with the addition 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 amounts of
memory to function correctly.

Zenith

The Z-100 line becomes more powerful in this region, too. In
the first expansion to the low-profile unit, a high-resolution
color monitor is added to enhance the unit’s graphics capability.
Although this seems unlikely, adding the high-resolution green
monochrome display increases the cosi of the low-profile Z-/00
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-cne Z-100 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-resolution color monitor.

's POWERFUL PC-8800 is showr

Radic B
Ekecirenics

ompiber
$3500-$4000

Basis

The AppleACP/M-compatible Basis 08 system becomes a
speedier unit with the addition of a 256K virtual-memory disk.

Athena

The transpartable Athena /, has its standard virtual-memory
disk expanded 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 powertul as this memory disk is expanded to 512K.

TeleVideo

The memory capacity af the 7S /603 16-bit system is ex-
panded to 256K, the fully configured number for this supple-
ment. It means this syster can 1se any of the memory-hungry
16-bit programs now coming to the market very efficiently.

Apple

At this stage, the Apple //I becomes fully configured. Net
only does it have a standard display and 256K of memory, but it
also has a seccnd 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 sysiem 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 1-megabyte of storage potential
per drive.

Wang

The Professional Computer—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-resclution—800 by 300—monochrome display and
its adapter become standard equipment.

Commodore

With the addition of dual 5%-inch disk drives, the 96K
SuperPET system becomes fully configured.

Toshiba

The 7300, now a color-capable computer, becomes even
more capable with the addition of a second 640K 5Ys-inch
minifloppy-disk drive.

Radio Shack

The TRS-80 Model 12 business computer becomes even more
powerful and flexibile with the addition of a second |.2-MB
8-inch floppy-disk drive. R-E
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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 $10000.

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 | 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 Il 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 11 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 5Ys-inch minifloppy-disk drives.

The slim-line typewriter-like keyboard of the DECmate Il has
58 keys. It also features separate special-function keys and a
14-key numeric keypad.

Radio
Eleclronics

agmypiiber
$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.

MARC STERN

Equipped with a standard serial port, which can be interfaced
with a wide variety of peripherals, including printers, plotters,
and modems, the DECmate Il 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-line text display.

IMS

The 5000X16 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 16-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.

With 256K of user memory, this system can handie any of the
new 16-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 5000X16 are dual 409K
double-sided, double-density 5%-inch minifloppies.

With two standard serial and three parallel ports, there are
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enough input/output options for a user to interface a number of
peripherals. Those will likely include, in this case, terminals,
printers or plotters, and, possibly, 2 modem. This computer is
programmable in BASIC, COBOL, Fortran, and Pascal.

Another IMS offering, the 5000I516 is also driven by a 16-bit
8088 CPU. An IBM-workalike small computer, this system also
has 256K of RAM. This allows the 50001516 to easily handle
any of the sophisticated 16-bit programs now coming to the
market. In fact, most of those programs require a minimum of 90
to 128K of memory for efficient operation.

Running 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 5Y:-inch minifloppies.

Programmable in BASIC, COBOL, Fortran, 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 part to which a
variety of peripherals can be attached.

Vector Graphic

The Vector 4/20 is a new offering 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 630K
5Y-inch minifloppy-disk drives.

User input is handled via a typewriter-style keyboard featur-
ing atotal of 91 keys. Included are 15 special-function keys and
an 18-key numeric keypad.

Output is a 12-inch monochrome display that is capable of
640- by 312-dot graphics or an 80-character by 24-line text
display. Other input/output is provided via two standard serial
ports and a paralle] 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 multiuser, multitasking operating
system, Xenix.

Equipped with dual 800K SY-inch minifloppy 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. Outputisto 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 models 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, double-density 5Y%-inch minifloppy
disks as standard equipment.

User input is via a 105-key keyboard and output is to a
12-inch, high-resolution monochrome display. The display is
capable of 720- by 352-dot graphics resolution 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 slightly faster 8086.

Further, rather than having two parallel ports and two serial
ports, it only has one parallel port and two serial ports.

Finally, this system includes a standard 10 megabyte
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 configuration.

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
handling any of those new programs. It runs under either CP/M-
86 or MS-DOS. The standard disk drives are 2 1-megabyte
double-sided, double-density 5V-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 I4-inch
monochrome display tube that is capable of an 80-character by
25-line text display. Additional /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 10-megabyte hard disk
is added to its configuration for greater storage density.

Hewilett-Packard

The HP85B becomes a more completely configured system in
this price range with the addition of a serial port. This 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 microfloppy disk for storage.

The change made to the HP/20/125 system finds this small-
computer system’s drives changed to 5Y-inches.

NEC

The PC-8800 is becoming 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 minifloppy-disk drive.

The second upgrade to that system brings the amount of user
memory up to 128K.

The monochrome version reaches its fullest 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 2 Winchester disk is its rapid data-retrieval capabil-
ity and its voluminous storage.

The Advantage also gains much more storage capability with
the addition of a hard-disk system.

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—5$4000-$4500

Manufacturer Model Price CPU Word Length  Operating System Languages
Wang Laboratories Professional $4030 8086 16-bit MS-DOS, CP/M BASIC, COBOL, Fortran,
Computer emulation Pascal
Texas Instruments Professional $4065 8088 16-bit MS-DOS, CP/ Macro Assemoier, BASIC,
Computer M-86, UCSD p- COBOL, FORTRAN, ascal
System
Texas Instruments Professional $4070 8088 16-bit MS-DQOS, CP/ Macio Assembler, BASIC,
Computer M-86, UCSD p- COBOL, FORTRAN, Pascal
System
IMS International 5000X16 $4100 8088 16-bit MS-DOS, CP. BASIC, COBOL, fortran,
M-86 Pascal
IBM IBM-PC $4172 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CP/ 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 Elecironics PC-8800 $4196 Z80A-compatible 8-bit CP/M BAS3IC
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, ZDOS BASIC, COBOL. FORTRAN
(propriezary)
Digital Equipment Corp. DECmate (I $4240 PDP-8 micro- 8/16-bit CP/M-86, MS- Not announced
. processor, Z80 DOS, Proprie-
tary
IMS International 50001516 $4250 8088 16-bit MS-DOS, CP. BASIC, COBOL, Fortran,
- M-86 Pascal
Hewlett-Packard HP120/125 $4275  Z8OA 8-bit CP/M BASIC, assembler
Hewlett-Packard HP86A $4320 Not announced  8-bit UCSD p-Sys- BASIC, Pascal, Fortran
= _g _ tem, CP/M
Sord Computer M23 Mark V C $4330 Z80A Proprietary, CP/ BASIC, Pascal, Fortran
M-compatible
Computer Devices Inc. DOT-3000B $4344 8088 16-bit MS-DOS BASIC, Fortran, COBOL,
_ | J Pascal, assembler
Texas Instruments Professional $4365 8088 16-bit MS-DOS, CP/ 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- Neot announced
DOS (optional),
CP/M
Durango Systems Poppy $4395 80186 16-bit MS-DOS, CP/ Ngt announced
M-86, MP/
M-86_Xenix
Sage Computer Tech. Sage |t $4400 MC68000 16/32-bit UCSD p-Sys- 323IC, Foriran, Pascal, as-
tem, CP/M-86K, sembler
Modula 2,
: Hyper-FORTH .
Radio Shack TRS-80 Model Il $4443  Z80A 8-bit TRSDOS BASIC, COBOL, Fortran,
Desktop Assembler
TeleVideo Systems TS 1603H $4495 8088 16-bit MS-DOS, CP/ COBOL
M-86
Eagle Computar Inc. Eagle 1620 $4495 8086 13-bit MS-DOS, CP/ optional
M-86
Eagle Computer Inc. Eagle PC-XL $4495 8088 16-bit CP/M-86, MS- optiona
DOS
0
o
% TeleVideo Systems Inc. TS 1602G $4495 8088 16-bit CP/M-86, MS- CcOBOL
0 DOS
'6 North Star Computers Horizon $4499  Z80OA 8-bit TSSIC (Proprie- Not announced
= tary CP/M-like)
1
Q  North Star Computers Advantage $4499  Z8OA 8-bit CP/M, GDOS BASIC, Fortran, COBOL,
= Pascal
o
164

wwWw americanradiohistory com



Memory/Storage

Keyboard

/0

Display

Comments

128K/2 360K DS/DD 5 %"
floppy drives

101' keys, 16 program-
mable, 18-key keypad

1 parallel, 1 serial

monochrome CRT/ 800 x
300 graphics capability

64K/2 320K DS/DD 5 %"
floppy drives

97 keys, 17-key keypad,
12 special function

1 parallel, 1 serial

13-inch color CRT/720 x
300 res., 80 x 25 display

256K:2 320K DS/DD 5 %"
floppy drives

97 keys, 17-key keypad,
12 special function

1 parallel, 1 serial

12-inch monochrome
CRT/720 x 300 res., 80
X 25 display

256K.2 4C9K DS/DD half-
height 5 ¥." floppy drives

N/A

2 serial, 3 parallel

N/A

basic micromainframe sys-
tem with dual disk drives

" 256K/2 320K DS/DD 5 %"
drives

59 keys, 10 special func-
tion, 20-key keypad

1 serial, 1 parallel

12-inch high-res. color dis-
play/80 x 25 text

160K/tape drive/eiectronic
(BAM) disx

58 keys, 20-key keypad,
8 special function

1 serial

built-in 5” CRT/256 x 192
graphics, text

128K/1 270K 3.5-inch
micro drive

59 keys, 20-key keypad,
14 special function

multipurpose port

monchrome CRT, 80 x 24
text

64K/2 1 MB DS/DD 8" flop-
Ry drives

81 keys, 5 multifunction,
10-key keypad

1 parallel, 1 serial

14-inch coler CRT/640 X
400 res./ 80 x 25 text -

128K/2 1MB 8-inch half-
height DS/DD drives

66 keys, 25-key keypad,
23 function

1 parallel, 1 serial

color/64C x 200 mono
res., 160 x 100 16-color,
320 x 200 4-color 80 X
25 text

128K/2 320K DS/DD 5 %"
drives

77 keys, 18-key keypad,
13 special function

2 serial, 1 parallel

color CRY 640 x 225
high-res., 80 x 25 lines

64K/2 400K 5 %" floppy
drives

58 keys, special func-
tion, 14-key keypad

1 serial, 1 RS-423 syn-
chronous

monochrome CRT30 x 25

text

basic system

256K/2 409K DS/DD half-
height 5Y4" floppy drives

64 keys, 14 special func-
tion, 19-key kevpad

1 serial

monochrome CRT/80
24 text mode

basic system

64K/1 248K 5 4" floppy
drive

58 keys, 8 special func-
tions, programmabie
keys

2 serial, 1 IEEE-488

9- or 12- monochrome
CRT/80 x 25 text

64K/2 270K 5 V4" drives

59 keys, 20-key keypad,
14 special function

1 parallel

9" monochrome CRT/80 x
25 text

128K/2 1MB 8’ drives

59 keys, 20-key keypad,
9 special function

2 serial, 1 parallel

14-inch color CRT

128K/2 3.5" 280K micro

59 keys, 10 function

2 serial

monochreme (built-in}/80
X 24 text

floppy drives

128K/2 320K DS/DD 5 %"

floppy drives

keys, 18-key keypad
97 keys, 17-key keypad,
12 special function

1 parallel, 1 serial

13-inch color CRT/720 x
300 res., 80 x 25 display

128K 2 630K 5 V4" floppy
drives

91 keys, 15 special func-
tion, 18-key keypad

2 serial, 1 parallel

12-inch mcnochrome
CRT/80 x 24 text/640 X
312 graprics

floppy drive/1 10MB hard
disk

chrome/720 x 352
capability/80 x 25 text
mode

128K/2 800K 5 %" floppy 64 keys, 8 special func- 1 serial, 1 parallel monochrome CRT/80 X 16-bit system
disk crives tion, 14-key keypad 25 text
128K/2 640K 5 Va” floppy N/A 2 serial, 1 RS-488, 1 N/A
drives parallel
48K/1 184K 5 %" floppy 64 keys, 12-key keypad 1 parallel, 1 serial 12-inch monnachrome/64
drive/SMB kard disk (32) x 16 text mode
128K/1 1MB DS/DD 5 V" 72 keys, 16 program- 2 serial, 1 serial RS-422 14-inch monochrome/80 °
floppy arivest 5 V4" 10MB mable, 16-key keypad port 25 text
hard digk 2 —= =}
128K/2 DS/DD 780K (96 105 keys 2 serial, 2 parallel 12-inch high-res. mono- base system
tpi) 5 % floppy drives chrome/720 x 352
capability/B0 x 25 text
mode
128K/1 320K DS/DD 5 4" 105 keys 2 serial, 1 paraltel 12-inch high+es. mono- fully configured base system

128K/2 1MB DS/DD 5 %" 72 keys, 16 program- 2 serial, 1 serial RS-422  14-inch monochrome/80 x  base system
floppy drives mable. 16-key keypad port 25 text
64K/1 360K 5 4" DS/DD N/A 2 serial, 1 paralle! N/A

floppy/5MB hard disk

64K/1 360K DS/DD 5 %"
floppy drive/5SMB hard disk

49 keys, 14-key keypad,
15 function keys

1 parallel, 1 serial

12-inch moncchrome
CRT/640 < 240 graphics
res./80 x 24 text mode
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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 Z-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-computer 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 I-
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 Mode! III system reaches its fullest con-
figuration with the addition of a S-megabyte hard disk. This
same disk can also be added to the Model 4, whose price is just
about the same as the Model 11. 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 /I has its potential storage capacity
increased to 1.28 megabytes with the addition of a second 640K
minifloppy disk.
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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 add:tion
of a second 360K double-sided, double-density 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

BUILD YOUR COVIPUTER BREADBOARDS
& INTERFACES FASTER AND EASIER
WITH NEW VECTDR PLUGBORDS

Sen for
FREE
Brochure

Connectors o

See us at Wescon Booths 1717 & 1719

@ ALSO Enclosures
VECTOR ELECTRONIC COMPANY, Inc., 12460 Gladstone Ave., P.0. Box 4336, Sylmar, CA 91342-0336; (213) 365-3661

New 4613 series — for |1BM
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-100. Seven
models available.

4607 —for DEC LSI-11/PDP8-
11, Heath-11.

4609 — for Apple I, Super-
Kim, Pet Commodore with
Expandamem.

4350 — for T1 980

4611 series — for Motorola
Exorciser
Extenders

e Mother Boards e 748209

CIRCLE 19 ON FREE INFORMATION CARD

www americanradiohistorv com



AT THIS POINT IN OUR BUYER’S GUIDE, YOU WILL NOTICE MORE
and more systems with hard—W inchester—disks for storage.
These devices offer a manyfold increase in data access and
storage speed. Usually, storage densities begin at a minimum of
5-megabytes and increase rapidly from there. This isa minimum
of a fifteenfold increase in data density over a 300K double-
sided, double-density minitloppy disk. Since hard disks rotate
much faster than the average minifloppy or even an 8-inch
floppy, data access time is quicker. This 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 attractive features of the hard disk—Dbesides
its data-storage capability—is that a few of these devices have
been trimmed down to 5% inches, and are no larger than the
minitloppy drives they replace.

Many new machines make their debut in this category, and
there are upgrades of existing systems. Most of the new
machines are from manufacturers we have already discussed in
earlier sections of this report. So rather than first looking at the
new machines, we’ll look at all the offerings from each manu-
facturer, and put the new ones at the opening of each set.

Hewlett-Packard

A new machine makes its appearance in this price category,
the HP200, the top-of-the-line HP small-computer system, for
our supplement’s purposes. This system is not only introduced
here. but also upgrades several times in this category.

Based on the Motorola MC68000 CPU, this powerful ma-
chine has 128K of standard user memory. Operating under the
powerful UNIX multiuser operating system, this system in-
cludes one 3.5-inch 270K microtloppy-disk drive as standard.

Programmable 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

/4
. 4
L% /

0ver$4500

The machines we'll discuss
here are the most
powerful—and the most
expensive.

MARC STERN \

is displayed on a standard 9-inch 80-character by 25-line
monochrome display. Other input and output functions are
handled via a standard serial port or an IEEE-488 general-
purpose interface port. This second port allows the HP200 to be
interfaced with a wide variety of test, measurement, scientific,
and other peripherals.

This 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 S%-inch drive. The second
upgrade adds a second 3.5-inch microfloppy-disk drive for
storage. The third reconfiguration merely changes the size of the
disk drive from a microdrive to a more standard 5%-inch unit.

The HP120/125 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 second reconfiguration in-
creases the size of the disk to a more standard SY4-inch drive. But
there’s no increase in storage.

The HP87XM has three changes in its configuration, two of
which deal with 5¥-inch drives, and a third that deals with a
microfloppy drive. Looking at the most important change first,
the HP87XM gains a second 270K microfloppy-disk drive.

The two changes involving 5V4-inch drives merely involve an
increasing drive size to a more standard size configuration. The
HP85B becomes even more versatile when an IEEE-488 port is
added. It aliows the user to interface this small-computer system
with a number of test, measurement, and manufacturing in-
struments, as well as other peripherals.

For the HP86A, the upgrade increases user memory to 128K.

Texas Instruments

The TI Professional Computer undergoes four upgrades in
this price category. In the first upgrade, the color PC has its user
memory expanded to 192K by adding 64K of RAM. At this level
auser can configure a portion of that RAM into a pseudo-disk or
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TABLE 1—$4500 AND UP

Manufacturer Model ~_ Price  CPU ___Word Length Operating System Languages
Hewlett-Packard HP87XM $4515 Not announced UCSD p-Sys- BASIC, Pascal, FORTRAN
tem, CP/M
Hewlett-Packard HP120/125 $4550 Z80A 8-bit CP/M BASIC, Assembler
Texas Instruments Professional $4565 8088 16-bit MS-DQS, 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 28001 16-bit PCOS (Prof. BASIC
Computer Op-
erating Sys.)
Gavilan Computer Corp. Gavilan $4690 8088 16-bit MS-DOS BASIC, Pascal
IMS International ~5000SX $4700 280 8-bit CPIM, MP/M BASIC, COBOL, FORTRAN,
TurboDOS Pascal
NEC Home Electronics PC-8800 $4746 Z80A-compati- 8/16-bit CP/M, CP/ BASIC
ble/8086 M-86, MS-DOS
Texas Instruments Professional $4765 8088 16-bit MS-DOS, Macro Assembler, BASIC,
Computer CP/M-B6, UCSD COBOL, FORTRAN, Pascal
p-System
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
IMS International 8000SX $4780 Z80 8-bit CP/M, MPM BASIC, COBOL, FORTRAN,
TurboDOS Pascal
Radio Shack TRS-80 Model Ill $4790 Z80A 8-bit TRSDOS BASIC, COBOL, FORTRAN,
Assembler
Sony SMC-70 $4820 Z80A 8-bit CP/M BASIC, CB-80, Pilot Plus
Honeywell, Inc. microSystem $4870 Proprietary (Micro 16-bit Proprietary, BASIC
6/10 6)/8086 MS-DOS,
CP/M-86
North Star Computers Advantage 8/16 $4899 Z80A/8088 8/16-bit MS-DOS, BASIC, FORTRAN, CO30L,
GDOS Pascal
Sord Computer M68 "$4899 M68000/ Z8OA 8/16/32-bit _ Proprietary, BASIC, Pascal, FORTRAN =)
CP/M-compatible
IBC/Integrated Bus. Comp. 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 | $4950 NSC-800 (low- 8-bit CP/M Pascal
power Z80)
Gavilan Computer Corp. Gavilan $4970 8088 16-bit MS-DOS BASIC, Pascal
Hewlett-Packard  HP120/125 $4975 Z80A 8-bit CP/N BASIC, Assembler
Altos Computer Systems ACS8000-15 $4990 ZB8OA 8-bit CP/M BASIC, COBOL,
Fortran, SOFTBOL
=_ - .t 1 Pascal,
IBM IBM-PC XT $4995 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CP/ BASIC, Macro Assembler
M-86, UCSD p- Pascal
Systam
Durango Systems Poppy $4995 80186 16-bit MS-DOS, CP Not announced
M-86, MP/
i = M-86, Xenix
Toshiba America T250-5 $4995 780 8-bit CP/M BASIC
Columbia Data Products 1600-4 $4995 8088 16-bit MS-DOS BASIC, Assembler
Ithaca Intersystems Encore $4995 Z80B 8bit  CPM Not announced
Digital Equipment Corp. Professional 350 $4995 PDP-11/238 16-bit Proprietary, Not announced

microprocessor

CP/M optional
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Memory/Storage

Keyboard

/0

Display

128KA 270K 5 Va” drive

B9 keys, 20-key keypad,
14 special function

multipurpose port

8" monochrome CRT/80 x i1

25 text

Comments

=TT

64K/2 3.5-inch 248
microdrives

58 keys, 8 special func-
tions, programmable keys

2 serial, 1 IEEE-488

9” or 12" monochrome CRT/ 2

80 x 25 text

192K/2 320K DS/DD 5 %4
floppy drives

97 keys, 17-key keypad,
12 special function

1 parallel, 1 serial

13-inch color CRT/720 x
300 res., 80 x 25 displey

160K/tape drive/electronic
disk

58 keys, 20-key keypad,
B special function

1 serial, 1 general pur-
pose port

built-in 5” CRT/ 256 x 192
graphics, 32 X 16 text

T =5

160K/2 360K 5 %" floppy
drives

72 keys, 16-key keypad

1 serial, 1 parallel

12-inch high-res. mono-

chrome/80 x 25 text mode

32K/2 320K 3" microfloppy
disk drives

61 key board, 10-key
keypad

1 serial

66-character x 8-line lig-
uid crystal display/touch
panel

64K/ 409K DS/DD half-
height 5 %" drive/6MB hard
disk

N/A

2 serial, 3 parallel

N/A

micromainframe system

128K/2 1MB DS/DD 8"
floppy drives

81 keys, 5 multifunction,
10-key keypad

1 parallel, 1 serial

14-inch color CRT/640 >
400 res./80 x 25 text

256K/2 320K DS/DD 5 V&
floppy drives

97 keys, 17-key keypad,
12 special function

1 parallel, 1 serial

13-inch color CRT/720 x
300 res., 80 x 25 display

128K/2 270K 5 %" drives
for storage

56 keys, 20-key keypad,

.14 special function

1 parallel

9" monochrome CRT/80 x
25 text

128Ks2 270K 3.5-inch mi-
crodrives for storage

59 keys, 20-key keypad,
14 special function

multipurpose port

8" monochrome CRT/80 x
25 text

T

64K/2 1.2MB 8" DS/DD
hatf-height floppy driv-
es/6MB hard disk

MN7A

2 serial, 3 parallel

N/A

micromainframe system

48K/2 184K 5 Y4” floppy
drives/5MB hard disk

€4 keys, 12-key keypad

1 parallel, 1 serial

12-inch monochrome/64
(32) x 16 text mode

64K/2 280K 3.5" microflop-
py/5.7MB hard disk

72 keys, keypad, 9
special function

1 parallel, 1 serial

12-inch green CRT/8C x
25 text

128K/ 5 %" floppy disk
drive

standard, keypad,
tunction keys

2 serial, 1 parailel

12-inch monochrome CRT

128K/1 360K DS/DD 5 4"
floppy drive/5SMB hard disk

49 keys, 14-key keypad,
15 function keys

1 parallel, 1 serial

12-inch monochrome
CRT/640 x 240 graphics
res./80 x 24 text mode

256K/2 1.2M 5 ¥a” drives

Typewriter style,
keypad, function keys

2 serial, 1 parallel, 1
|EEE-488

12-inch green CRT/80 >
25

base configuration

64K/1 1MB floppy disk
drive

N/A

Not announced

N/A

micromainframe system

256K/2 3.5” 280K micro 59 keys, 10 function 2 serial monochrome (built-in}80
floppy drives keys, 18-key keypad X 24 text
128K/2 3.5” 280K micro 53 keys, 10 function 2 serial monochrome (built-in)/80 pnnter, T28K memory

floppy drives

kevs, 18-key keypad

X 24 text

68K/1MB of RAMdisk stor-
age/1 DD 5 %" floppy
included

standard

2 serial, 1 parallel

80-character x 4-line lig-
uid crystal display/external
CRT connector

96K/2 320K 3" microfloppy
disk drives

61 key board, embed-
ded 10-key keypad

1 serial

66-character < 8-line lig-
uid crystal display/touch
panel

64K/2 248K 5 %" drives

58 keys, 8 special func-
tions, programmable
keys

2 serial, 1 IEEE-488

9” or 12" monochrome
CRT/80 x 25 text

208K/2 500K SS/DD flop-
py drives

N/A

6 serial, 1 parallel

N/A

micromainframe

128K/1 DS/DD 5 %" floppy
drive/10MB hard disk

59 keys, 10 special func-
tion, 20-key keypad

1 parallel

basic system

256K/2 800K 5 4" floppy
disk drives

64 keys, 8 special func-
tion, 14-key keypad

1 serial, 1 paraltel

monochrome CRT/80 %
25 text

64K/ 1 8-inch DS/DD drive,
1 5MB hard disk

not announced

not announced

not announced

=

128K/1 320K 5 %" floppy 83 keys, 10 special func- 2 serial, 1 parallel 12-inch monochrome @)
disk drive/12MB hard disk tion, keypad CRT/80 x 25 text f 9
128K/2 SS/DD 5 V" floppy N/A Not announced N/A micromainframe system o
disk drives A =
256K/ 400K 5 %" floppy 58 keys, special func- 1 serial, 1 RS-423 syn-  monochrome CRT/80 X or N T
drive tion, 14-key keypad chronous 25 text é
w
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TABLE 1—$4500 AND UP (continued)

Manufacturer Model Price CPU Word Length Operating System Languages
Sanyo MBC 3000 $4995 Z80OA 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 MC68000/Z80A 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, MP/M BASIC, COBOL, FORTRAN,
TurboDOS Pascal

IMS International 50001S $5100 Z80 8-bit CP/M, MP/M BASIC, COBOL, FORTRAN,
TurboDOS Pascal

Apple Computer Apple i $5164 6502B 8-bit Apple SOS BASIC, Pascal

Hewlett-Packard HP200 $5185 MC68000 16/32-bit UNIX BASIC, Pascal, HPL

Hewlett-Packard HP87XM $5225 Not announced UCSD p-Sys- BASIC, Pascal, FORTRAN
tem, CP/M

Gavilan 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

Appie Computer Appie I $5364 65028 8-bit Apple SOS BASIC, Pascal

Columbia 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 International 50001S $5490 Z80 8-bit CP/M, MP/M BASIC, COBOL, FORTRAN,
TurboDOS Pascal

Texas instruments Professionai $5490 8088 16-bit MS-DOS, CP/ Macro Assembler, BASIC,

Computer M-86, UCSD p- COBOL, FORTRAN, Pascal

System

Altos Computer Systems  5-5D $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 Z80B/8088 8/16-bit CP/M-86, MS- Not announced
DOS (optional),
CP/M

Zenith Data Systems ZF-100 $5499 8085/8088 8/16-bit CP/M/ZDOS BASIC, COBOL, FORTRAN
(proprietary)

IMS International 5000X16 $5500 8088 16-bit MS-DOS, CP/ BASIC, COBOL, FORTRAN,
M-86 Pascal

Hewlett-Packard HP200 $5505 MC68000 16/32-bit UNIX BASIC, Pascal, HPL

Computer Devices Inc. DOT-3000E $5542 8088 16-bit MS-DOS BASIC, Fortran, COBOL,

Pascal. assembler

IMS International 8000X16 $5580 8088 16-bit MS-DOS, CP/ BASIC, COBOL, FORTRAN,
M-86 Pascal

Gifford Systems 100+ $5595 8085/8088 8/16-bit CP/M, CP/M-86 Not announced

Zenith Data Systems Z-120 $5599 8085/8088 8/16-bit CP/M/ZDOS BASIC, COBOL, FORTRAN
(proprietary)

Zenith Data Systems ZF-100 $5638 8085/8088 8/16-bit CP/M/ZDOS BASIC, COBOL, FORTRAN
(proprietary)

IMS International 50001S16 $5650 8088 16-bit MS-DOS, CP/ BASIC, COBOL, FORTRAN,
M-86 Pascal

IBM IBM-PC XT $5675 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CP/ BASIC, Macro Assembler,
M-86, UCSD p- Pascal
System

Hewlett-Packard HP200 $5760 MC68000 16/32-bit UNIX BASIC, Pascal, HPL

wWWw americanradiohistorv com



Memory/Storage

Keyboard

/0

Display

Comments

64K/2 8" DS/DD drives,
1MB per drive

59 keys, 22 program-
mable, 18-key keypad

2 serial, T paraliel

12-inch monochrome/80 X
25 text mode

basic system

64K'2 1.2MB 8" DS/DD 8"
floppy drives

N/A

1 serial

user option

micromainframe

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 DS/DD 5 %" 72 keys, 16 program- 2 serial, 1 serial RS-422  14-inch monochrome/80 X dded
floppy drives mable, 16-key keypad port 25 text
64K/2 409K DS/DD half- N/A 2 serial, 3 parallel N/A nd floppy drive a
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 2!
drive/6MB hard disk tion, 19-key keypad 24 text mode id
128K/1 140K SS/DD 5 %" 61-key typewriter, 13-key 1 serial, 2 game control-  12-inch CRT/280 x ard disk (Winchester drive
floppy drive/hard disk drive keypad, 2 program- ler, 1 parallel 192/560 x 192 graphics

mable cap./80 x 24 text
128K/1 3.5-inch 270K mi- 57 keys, 10 definable 1 serial, T multipurpose 9" monochrome CRT/80 x  3.5-inch microfioppy adde
crofloppy drive functions on 5 keys IEEE-488 port 25 text
128K/2 270K 5 Ya" drives 59 keys, 20-key keypad,  multipurpose port 8" monochrome CRT/80 x ch drive added

14 special function 25 text
160K 2 320K 3" microflop- 61 key board, embed- 1 serial 66-character x 8-line lig- of r memory a
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-inc rives
DS/DD 5 %" floppy driv- 25 text mode
es/2 8" floppies
64K1 280K 3.5" microflop- 72 keys, keypad, 9 1 parallel, 1 seriat 12-inch RGB high-res. color CRT subsituted for dis
py/5.7MB hard disk special function color CRT lay
256K/1 140K SS/DD 5 %4*  61-key typewriter, 13-key 1 serial, 2 game control-  12-inch CRT/280 X ard disk r driv

floppy drive/hard disk drive

keypad, 2 program-
mable

ler, 1 parallel

192/560 x 192 graphics
cap./80 x 24 text

256K/1 320K 5 Y4" floppy
disk drive/12MB hard disk

83 keys, 10 special func-
tion, keypad

2 serial, 1 parallel

12-inch monochrome
CRT/80 x 25 text

128K/1MB, half-height DS/
DD drive, 10MB hard disk

66 keys, 25-key keypad,
23 function

1 parallel, 1 serial

monochrome/80 x 25 text

64K/2 409K DS/DD half-
height 5 %" floppy driv-
es/6MB hard disk

64 keys, 14 special func-
tion, 19-key keypad

1 serial

monochrome CRT/80 x
24 text mode

256K/ 320K 5 %" DS/DD
drive/SMB hard disk

97 keys, 17-key keypad,
12 speciat function

1 parallel, 1 serial

12-inch monochrome
CRT/720 x 300 res., 80

BaVAl iokiad A ctre

x 25 display
192K/1 1MB DS/DD 5 V" N/A 4 serial, 1 parallel N/A micromainframe
floppy
128K/2 8-inch floppy driv-  N/A 4 serial, 1 paraltel user option micromainframe

es, 2.4MB storage

128K/ 1 630K 5 4" floppy
drive/5 MB hard disk drive

91 keys, 15 special func-
tion, 18-key keypad

2 serial, 1 parallel

12-inch monochrome
CRT/80 x 24 text/640 X

312 graphics
192K/1 320K DS/DD 5 Va 77 keys, 18-key keypad, 2 serial, 1 parallel user option n re 0 19
drive/11.3 MB hard disk 13 special funct. rd ¢
256K 1 409K DS/DD half-  N/A 2 serial, 3 parallel N/A micromainframe

height floppy drive/6MB
hard disk

128K/1 270K 5 Y4" drive 57 keys, 10 definable 1 serial, 1 multipurpose 9" monochrome CRT/80 x drive changed 1o 5
functions on 5 keys |EEE-488 port 25 text
256K/2 3.5" 280K micro 59 keys, 10 function 2 serial monochrome (built-in)/80 emory, printer in

floppy drives

keys, 18-key keypad

X 24 text

ciuaed

256K/2 1.2MB 8” DS/DD N/A - 2 serial, 3 parallel N/A micromainframe
half-height drives
128K/2 1.2MB 8” DS/DD 8" N/A 1 serial user option ry capacity in '

floppy drives

192K/1 320K DS/DD 5 Ya
drive/11.3 MB hard disk

77 keys, 18-key keypad,
13 special funct.

2 serial, 1 parallel

built-in monochrome
CRT/80 Xx 25 text

192K/1 320K DS/DD 5 Ya
drive/11.3 MB hard disk

77 keys, 18-key keypad,
13 special funct.

2 serial, 1 parallel

green monochrome
CRT/80 x 25 text

256K/1 409K DS/DD half-
height 5 4" floppy drive/6
MB hard disk

64 keys, 14 special func-
tion, 19-key keypad

1 serial

~ monochrome CRT/80 X

24 text mode

128K/1 DS/DD 5 %" floppy
drive/10MB hard disk

59 keys, 10 special func-
tion, 20-key keypad

1 serial, 1 parallel

12-inch monochrome/80 X
25 text

128K/2 3.5-inch 270K mi-
crofloppy drives

57 keys, 10 definabie
functions on 5 keys

1 serial, 1 multipurpose
|EEE-488 port

9" CRT/80 x 25text
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TABLE 1—$4500 AND UP (continued)

Manufacturer Model Price CPU Word Length Operating System Languages
IMS international 8000SX $5780 Z80 8-bit CP/M, MP/M BASIC, COBOL, FORTRAN,
TurboDOS Pascal
Radio Shack Model 16 $5798 MC68000/Z80A 8/16/32-bit Proprietary assembly
Sony SMC-70 $5820 Z80A 8-bit CP/M BASIC, CB-80, Pilot Plus
Gifford Systems 100 $5870 8085/8088 /16-bit CP/M, CP/M-86 Not announced
IMS International 5000X16 $5890 8088 16-bit MS-DOS, CP/ BASIC, COBOL, FORTRAN,
M-86 Pascal
IBM IBM-PC XT $5919 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CP BASIC, Macro Assembler,
M-86, UCSD p- Pascal
System
Canon USA AS100 $5945 8088 16-bit MS-DOS, CP/ BASIC, COBOL
M-86
Fujitsu Microelectronics Micro 16 $5990 ZB80A /8086 /16-bit CP/M-86, Con- Not announced
current CP/M/
MS-DOS op- ¢
tional
Vector Graphic Inc. Vector 4/40 $5995 Z80B/8088 8/16-bit CP/M-86, MS- Not announced
DOS (optionat),
cPM
Durango Systems Poppy $5995 80186 16-bit MS-DOS, CP/ Not announced
M-86, MP
M-86, Xenix
TeleVideo Systems Inc. TS 802H $5995 Z80A 8-bit CP/M COBOL
North Star Computers Horizon $5999 Z80A 8-bit TSS/C (Proprie- Not announced
tary CP/M-like)
North Star Computers Advantage $5999 Z80A 8-bit CP/M, GDOS BASIC, FORTRAN, COBOL,
Pascal
IBM IBM-PC XT $6005 8088 16-bit PC-DOS (MS- COBOL, FORTRAN,
DOS), CP. BASIC, MACRO assembler,
M-86, UCSD p- Pascal
System
IMS International 50001S16 $6040 8088 16-bit MS-DOS, CP/ BASIC, COBOL, FORTRAN,
M-86 Pascal
Texas Instruments Professional $6185 8088 16-bit MS-DOS, CP Macro Assembler, BASIC,
Computer M-86, UCSD p- COBOL, FORTRAN, Pascal
System
Zenith Data Systems Z-100 $6198 8085/8088 8/16-bit CP/M/ZDOS BASIC, COBOL, FORTRAN
(proprietary)
Hewlett-Packard HP200 $6215 MC68000 16/32-bit UNIX BASIC, Pascal, HPL
Sony SMC-70 $6340 Z80A 8-bit CP/M BASIC, CB-80, Pilot Plus
Honeywell, Inc. microSystem $6370 Proprietary (Micro 16-bit Proprietary, BASIC
6/10 6)/8086 MS-DOS, CP/
M-86
Wang Laboratories Professional $6400 8086 16-bit MS-DOS, CP/M BASIC, COBOL, FORTRAN
Computer emulation Pascal
Gifford Systems 100+ $6470 8085/8088 8/16-bit CP/M. CP/IM-86 _ Not announced
Fujitsu Microelectronics Micro 16 $6490 Z80A/8086 8/16-bit CP/M-86, Con- Not announced
current CP/M,
MS-DOS op-
tional
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virtual-memory disk, provided the system has the proper soft-
ware. A greater. part of this report was written with the assist of
such a *‘disk.”

The second upgrade brings the PC’s user memory to 256K.
The third upgrade to this system involves the monochrome PC.
At this stage it reaches its maximum configuration, for our
purposes, with the addition of a 5-megabyte hard-disk drive.
This provides the user with denser storage and truly high-speed

data access, storage and retrieval. The final change brings the
color PC up to its fullest configuration with the addition of the
S5-megabyte 5%-inch hard-disk drive.

Zenith

Zenith has four system configuration changes here. With the
first, the user memory of the ZF-100 low-profile small-
computer system increases to 192K and, at the same time, the

www americanradiohistorv com



Memory/Storage Keyboard /0 Display Comments
64K/11.2MB 8" DS/DD N/A 2 serial, 3 paraliel N/A € ]
half-height floppy

drive/6MB hard disk :

128K’slim-line 1.25MB 8- 76 keys, numeric key- 2 serial, 1 parallel 12-inch green mono- 2nd

inch floppy disks

pad

chrome/80 x 24 text

64K/1 280K 3.5" microfiop-
py/12.1 MB hard disk

72 keys, keypad, 9
special function

1 parallel, 1 serial

12-inch green CRT/80 X
25 text

64K/2 1.2MB 8" DS/DD 8 N/A 1 serial standard terminal micromainframe with user
floppy drives terminal attached
256K/2 409K DS/DD half-  N/A 2 serial, 3 parallel N/A Z i Iri

height floppy drives/6MB
hard disk

128K/1 DS/DD 5 %" floppy
drive/10MB hard disk

59 keys, 10 special func-
tion, 20-key keypad

1 serial, 1 parallel

12-inch high-res. coior dis-
play/80 x 25 text

Not announced/2 640K
DS/DD 5 %" floppy driv-
es/2 8" floppies

standard

1 serial, 1 paraflel

640 X 400 color graphics eighi-inch fioppy drives
capability

128K/2 320K DS/DD 5 %'
floppy drives/20MB 5 V4"
hard disk

98 keys, separate nu-
meric keypad, 10
programmable keys

1 serial, 1 parallel

80 x 25 text mode/640 x I disl i
200 graphics

128K/ 630K 5 4" floppy
drive/1I0MB hard disk drive

91 keys, 15 special func-
tion, 18-key keypad

2 serial, 1 parallel

12-inch monochrome
CRT/80 x 24 text/640 x
312 graphics

128KA 800K 5 %" floppy
disk drive/AOMB hard disk

64 keys, 8 special func-
tion, 14-key keypad

1 serial, 1 parallel

monochrome CRT/80 X
25 text

64K/ 368K 5 ¥a" DS/DD

72 keys, 16 program-

2 serial, 1 senal RS-422

14-inch monochrome/80 X

floppy drive/9.6MB hard mable, 17-key keypad port 25 text

disk

64K/1 360K 5 74" DS/DD N/A 2 serial, 1 parallel N/A

floppy/15MB hard disk

64K/1 360K DS/DD 5 Va" 49 keys, 14-key keypad, 1 parallel, 1 serial 12-inch monochrome L

floppy drive/15MB hard
disk

15 function keys

CRT/640 x 240 graphics
res./80 x 24 text mode

256K/1 DS/DD 5 %" floppy
drive/10MB hard disk

59 keys, 10 special func-
tion, 20-key keypad

1 serial, 1 parallel

12-inch monochrome/80 X
25 text

256K/2 409K DS/DD half-
height floppy drives/6MB
hard disk

64 keys, 14 special func-
tion, 19-key keypad

1 serial

monochrome CRT/80 X
24 text mode

256K1 320K 5 ¥a" DS/DD
drive/SMB hard disk

97 keys, 17-key keypad,
12 special function

1 parallel, 1 serial

13-inch color CRT/720 x
300 res., 80 x 25 display

192K/1 320K DS/DD 5 7

77 keys, 18-key keypad,

2 senal, 1 parallel

high-res. color CRT/80 x EQ

drive/11.3 MB hard disk 13 special funct. 25 text mode

128K/3 270K 5 V4" drives 59 keys, 20-key keypad, 1 serial, 1 multipurpose 9" monochrome CRT/80 x 2nd 5% drive added
14 special function IEEE-488 port 25 text

64K/1 280K 3.5" microflop- 72 keys, keypad, 9 1 parallel, 1 serial 12-inch RGB high-res. ) bsituted f

py/12.1 MB hard disk special function color CRT

128K/2 5 ¥4" floppy disk
drives

standard, keypad,
function keys

2 serial, 1 parallel

12-inch monochrome CRT

128K/1 360K DS/DD 5 %"
floppy drive/1 10MB hard
disk

101 keys, 16 program-
mabile, 18-key keypad

1 parallel, 1 serial

monochrome CRT/graph-
ics capability

128K/2 1.2MB 8" DS/DD 8"
floppy drives

N/A

1 serial

standard terminal ermi

1MB/2 320K DS/DD 5 Ya”
floppy drives

98 keys, separate nu-
meric keypad, 10
programmable keys

1 serial, 1 paratiel

80 x 25 text mode/640 x
200 graphics

second minifloppy drive is swapped for an 11.3-megabyte hard-

disk drive, with all its advantages. The all-in-one Z-720 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-100 reaches its
fullest configuration and capability as a color graphics-capable
system by adding a 640- by 225-dot high-resolution color moni-

IBM

tor. This display handles an 80-character by 25-line text mode.

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 1BM PC—8088 CPU,
PC-DOS, double-sided, double-density minifloppy-disk drive,
59 typewriter-style keys, 10 special-function keys and numeric
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keypad—the new system ditters in two key areas. First is that
the amount of user memory is doubled from 64K to a standard
128K. The second change is an added standard 10-megabyte
5%-inch hard-disk drive.

This system also has three configuration changes in this price
range. The first one involves adding a high-resolution
monochrome green display to the PC-XT. This monitor delivers
a flicker-free detailed text display and is ideal for serious word-
processing. In its next change, the XT becomes a color-graphics
machine with the addition of a color adapter card and a high-
resolution 12-inch color monitor. The final expansion of this
system brings the user memory up to 256K.

Apple

The 128K version of the Apple Il] becomes a far more ver-
satile system with an added hard-disk drive. This gives the user
higher-density, high-speed data storage and access. The last
change to this system brings it to its full configuration. The
256K version of the Apple 11l includes a hard disk.

Computer Devices

The DOT-3000 series has several changes in this price cate-
gory. The IBM-compatible transportable DOT-3000D adds
RAM for a total of 256K.

The transportable DOT-3000C, retains the standard 128K
user memory configuration, and becomes more versatile as the
optional built-in printer capability is used and a printer is added.
At once, a user has a complete system at his fingertips that can
close up and travel with him.

The final version of this system, the DOT-3000E, brings both
features together. The user memory is expanded to 256K, and
the printer is also included.

Gavilan

The innovative, IBM-compatible, 8088-driven Gavilan lap-
computer system upgrades three times in this price range. In its
first upgrade, this system becomes more versatile and tlexible
by adding a second 320K 3-inch microfloppy-disk 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 system becomes a truly
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 micromaintrame 5000SX system, driven by an

TI's PROFESSIONAL COMPUTER gains a RAM disk in this price range.

8-bit Z80 microprocessor. debuts with a 6-megabyte hard-disk
system. Immediately. this increases the versatility of the sys-
tem. which also has 64K of RAM. The standard minitloppy-disk
drive for this system is a 409K, half-height double-sided,
double-density unit.

Capable of operating under CP/M, MP/M (the multiuser
version) or TurboDOS. this system is programmable in BASIC,
COBOL. Fortran. or Pascal. Since it is a micromainframe
system, terminal choice is up to the user. However, this system
can also support a variety of input/output devices through two
standard serial ports and three standard parallel ports. The
system upgrades once in this category with an added second
409K half-height minifloppy drive. This makes backing up the
contents of the hard disk far easier.

The 8000SX is another version of this micromainframe sys-
tem and shares many of the same features with the S000SX. The
key difterence is in the amount of floppy-disk storage. Instead of
relying on minitloppy-disks, this system uses half-height, 8-
inch floppy-disk drives for storage. Their capacity is |.2-
megabytes per drive and offer the user up to 2.4-megabytes of
potential storage.

In this system’s upgrade, the second floppy disk is replaced
by a 6-megabyte hard-disk drive. This gives the user access to
high-density, high-speed data access and retrieval. The Z80-
based 50001S system upgrades in this price realm, too. This
system, which operates under CP/M, MP/M, and TurboDOS
and is programmable in BASIC, COBOL, Fortran, and Pascal,
gains a 6-megabyte hard disk.

Also added to the configuration of the 5000/S—which has a
keyboard containing 64 keys. 14 special-function keys, and a
19-key numeric keypad and a serial port, plus 64K of RAM, and
a monochrome CRT—is a second 409K double-sided, double-
density, half-height minifloppy, disk drive. It is in addition to
the already-existing minifloppy and hard-disk drives.

The 16-bit 8088-based version of the 5000 system, the
5000X16, also has a 6-megabyte hard-disk drive added to its
configuration. In this configuration, it has asingle 409K double-
sided, double-density minitloppy-disk drive, as well as the hard
disk and 256K of user memory. This system operates under
MS-DOS and CP/M-86 and, since it is a micromainframe, the
terminal is a user option. It is programmable in BASIC,
COBOL, Fortran, and Pascal. The second upgrade to this sys-
tem adds a second minifloppy to speed hard-disk backup.

The 8000X16, which shares the same basic attributes as the
5000X16, differs in that it has a pair of half-height, 1.2-
megabyte 8-inch floppy-disk drives, rather than the 5%-inch
units. The 50001516, which is has the same basic mechanical
attributes as the 50001S system, differs in that it has a 16-bit
8088 CPU and operates under MS-DOS and CP/M-86.

In its first upgrade in this price realm, this machine, with its
256K of user memory, gains a 6-megabyte hard disk for storage.
This is in addition to the standard 409K. half-height. double-
sided, double-density disk drive. The second upgrade adds a
second half-height minitloppy drive.

Sony

The SMC-70 small-computer system upgrades four times in
this price category. In the first upgrade, the SMC-70 gains a
5.7-megabyte hard-disk drive for data storage, while in the
second, the system becomes a color computer, with an added
12-inch RGB high-resolution color monitor. The third upgrade
to this system brings the capacity of the hard-disk drive to
12.1-megabytes, allowing much greater storage capability on
the monochrome version of this system, while the fourth up-
grade brings much greater hard-disk storage capability with the
addition of the 12.1-megabyte unit to the color SMC-70.

Canon

The AS/00 upgrades twice in this price range. The first
upgrade adds two 8-inch floppy-disk drives to the system con-
figuration, giving the user access to four disk drives for storage
and increasing system capability. The second upgrade adds two

wWwWw americanradiohistorv com



8-inch floppy disk drives to the contiguration of the color
AS100.

NEC

The PC-8800C small-computer system upgrades in this cate-
gory. The 8-inch drive version of the PC-8800 becomes a color
graphics-capable machine when a [4-inch color monitor is
added that can handle 640- by 400-dot resolution and an 80-
character by 25-line text display.

Fujitsu

The Micro 16 upgrades twice in this price category. The first
step adds a 20-megabyte 5V-inch hard disk for dense. high-
speed data storage and retrieval, while the second upgrade
expands the user memory to a phenomenal 1 megabyte.

North Star

There are three systems that upgrade in this price category,
the Advantage 8/16, the Horizon and the Advantage. The
Advaniage 8/16, driven by an 8-bit ZBOA and a 16-bit 8088, has
its mass-storage capabilities increase with an added 5-megabyte
hard disk. This change gives the user access to dense high-speed
data storage and retrieval capabilities. The micromainframe
Horizon becomes a truly powerful system with an added 15-
megabyte hard disk. In fact, this change gives this system
potential multiuser capability. A 15-megabyte hard disk gives
the Advantage high-density data-storage capability and brings
added versatility to this system.

Durango

The powerful Durango Poppy upgrades twice in this price
category. With the first upgrade, the small-computer system has
its user memory increased to 256K. This lets the system take
fuller advantage of the advanced capabilities of its powerful
CPU, the 80186. With the second upgrade, the Popry becomes
much more fully configured. This is the addition of a 10-
megabyte hard disk. When the memory size and hard disk are
taken into account, this system becomes a candidate for multi-
user status.

Vector Graphic

The co-processor Vector 4/20 system upgrades as its name
changes in this price category. With the addition of a 5-
megabyte hard disk for increased storage capability, this system
becomes the Vecror 4/30. This 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 capacity increases to 10 megabytes, the system’s
name becomes the Vector 4/40.

TeleVideo

The 16-bit 7S/602G becomes a much more potent machine
with the addition of user memory. At this point, this small-

HEWLETT-PACKARD's HP200 features Motorola’s MC68000 micropro-
cessor.

Eleclrnmcs

nmﬁ'l"ib_
Over $4500

computer system can use any of the advanced programs on the
market. With an added 9.6-megabyte hard disk, the 7S802H, a
ZBOA, 64K system, 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 Systems’ /00/
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 terminals 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 drawback in the 16-bit
realm because 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 applications—this system has two standard 8-inch
double-sided, double-density 1.2-megabyte floppy-disk drives
for storage. This makes this system very versatile. Input/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 128K, This makes this system
more versatile and able to handle 16-bit programs more effi-
ciently, while the second upgrade adds a terminal offered by the
manutacturer.

Docutel/Olivetti

At this point, the Olivetti M20 becomes fully configured.
Actually two upgrades are included at once. With the first
change, user memory is increased to 160K, making this system
more versatile. The second change here adds a second 360K
5Vs-inch minifloppy-disk drive.

Honeywell

This is Honeywell’s first appearance in this buyer’s guide
with its microSystem 6/10. Driven by a proprietary 8-bit
microprocessor—Honeywell Micro 6-—teamed with an 8086,
16-bit CPU, the 6/10 has 128K of standard user memory. It
works under three operating systems: MS-DOS, CP/M-86, and
a proprietary system. The standard disk drive is a 5"4-inch mini-
floppy-disk drive for storage.

Programmable in BASIC, the 6//0 accepts this and other data
input through a standard typewriter-style keyboard. The key-
board also includes a separate numeric keypad and special-
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 peripherals.

The system has a key upgrade in the upper end of this price
guide with the addition of a second 5%-inch drive.
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Wang

The Wang Professional Computer reaches its fullest con-
figuration with the addition of a 10-megabyte hard-disk drive. It
gives the user much higher-speed data access, storage, and
retrieval capabilities and increases the flexibility of this system.

Athena

This transportable microcomputer system reaches its fullest
configuration in this price category. At this point, the memory
capacity is increased to a full megabyte. However, much of this
memory is used as a virtual or pseudo-disk for high-speed
program execution.

Sanyo

A new system debuts in this price range, the MBC 3000,
driven by dual Z80A CPU’s. With two operating systems avail-
able, CP/M and the proprietary TS-DOS, this system has more
than enough to handle most average applications. The disk
drives available are two 8-inch double-sided, double-density
floppies. Each of those drives is capable of up to 1 megabyte of
storage.

Programmable in BASIC, Pascal, Fortran, and Macro-80,
this system accepts this and other data input through 59
typewriter-style keys. The keyboard also features 22 programm-
able keys and a 18-key numeric keypad. User output is to a
12-inch monochrome display that can deliver an 80-character by
25-line text mode. Input/output is handied by two standard serial
ports or an RS-423 synchronous serial port.

Toshiba

The T250-5 system is an upgrade of the 7250 system already
described. It upgrades here and becomes more versatile with an
added 5-megabyte hard disk. The addition of that drive gives the
user the ability to have truly high-speed, high-density data access
and retrieval.

Columbia Data Products

The 16-bit 1600-4, based on the 8088 CPU, upgrades twice.
The first upgrade brings a 12-megabyte hard disk to this 128K
system. Backup disk storage is provided by a 320K 5Y-inch
floppy disk.

This system, which runs under MS-DOS and is programm-
able in BASIC and assembler, upgrades again here to 256K of
user memory in the second reconfiguration.

Sord

The M68 is this small-computer firm’s top-of-the-line sys-
tem. A versatile system, it is driven by a powerful MC68000
CPU, with a Z80A acting as co-processor. Running under an
operating system that is CP/M-compatible, this system has
256K of user memory and two 1.2-megabyte 5%-inch miniflop-
py drives for storage. This configuration is powerful enough to
take advantage of the potential of this system. User input is viaa
typewriter-style keyboard and output is to a 12-inch
monochrome CRT. Input/output is handled by two serial ports
plus one parallel, and one IEEE-4888 general-purpose interface
port.

IBC

The Cadet micromainframe uses proven 8-bit technology
with a Z80 CPU. It has 64K of standard user memory and runs
CP/M, MP/M and two other operating systems, MVT-FAMOS
and OASIS. It is programmable in BASIC, COBOL, Fortran,
and assembler. Standard disk storage is one 8-inch 1-megabyte
floppy-disk drive. The terminal is a user option.

Altos

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 operating system and has two
500K single-sided, double-density disks for storage. It is pro-
grammable in BASIC, Fortran, COBOL, and SOFTBOL and is

meant to be the basis of a multi-user system. It has six standard
serial ports and one parallel 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 1-megabyte double-sided, double-density 5Y:-
inch minifloppy-disk drive for storage. Programmable in BAS-
IC, COBOL, Pascal, Fortran, and SOFTBOL, 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 micromainframe—driven 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 S5Y%-inch" 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-100 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 memoryis 128K
and storage is handled by two 1.2-megabyte 8-inch floppy-disk
drives. Since itis a micromainframe, 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-
fessional 350. Actually an upgrade of the Professional 325, this
system includes a larger system-unit box, that is made to accept
a 5%a-inch hard-disk drive. In this version, storage is provided
by a single 400K 5Y4-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-
11/238 and operates under a proprietary operating system. CP/
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 separate 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 serial port or
an RS-423 synchronous port.

Radio Shack

The Model 11l Desktop reaches its top configuration in this
price category. It becomes a full-blown business 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 serial 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
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7 very good reasons to
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 provided with every News
Bulletin

- Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling membership obligation, and
qualify for discounts on many other volumes

+ Bonus Specials. Take advantage of sales, events, and
added-value promotions

. Exceptionar Quality, All books are first-rate publisher’s
editions, filled with useful, up-to-the-minute information

T Comcrc wmesook or . WERDBAL CONTROL EXPLORING
YIDEQCRSSETTE i W 10 ELECTRICITY
RECORDERS MICROCOMPUTERS b /S ALILD AND ELECTRONICS
0 MO Y R RIGIBY WITH PROJECTS

Pt
BY HRRAY KYRETY
o o EowamoS
1211 1468 1277 1497
List $14.95 List $18.95 List $15.95

ELECTRIC
MOTORS &
CONTROL
TECHNIQUES

ELECTRONICS

e TC
WICN

HOW TO
DESIGN, BUILD &

PROGRAM YOUR OWN
WORKING
SYSTEM

sem

1346

1465 1332 1436

List $19.95 List $15.95 List $16.95 List $16.95

CoMPUTER e v
SEMICONDUCTORS

uith 25 ream!m-rm PROJECTS 1% ELECTRONIC

PrOIBMS o Ome Cace WAt ¥ THINGS T COMMUNICATIONS

== WADE AT

| &

-,
FKI.I""\
1276 1160 1435_
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*L[;{ ELecTronics Book Cuue
: Blue Ridge Summit, PA 17214

Please accept my membership in Electronics Book Club and
send the 6 volumes circled below, billing me $2.95 plus
shipping and handling charges. If not satisfied,  may return
the books within ten days without obligation and have my
membership cancelled. I agree to purchase 4 or more books
at reduced Club prices (plus shipping/handling) during the
next 12 months, and may resign any time thereafter.

1000 1062 1113 1160 1199 1211
1276 1277 1296 1332 1346 1406
1435 1436 1451 1465 1467 1468
1473 1474 1486 1497 1505 1536
Name Phone
Address —
City —
State —_ Zip -

Valid for new members only. (Orders outside U.S. or Canada must be prepaid in

International Money Orders in U.S. dollars. Canada must remit in U.S. dollars.}

This order subject to acceptance by Electronics Book Club. RE-1083
1 o o f r 171 3 1 1 |

CIRCLE 45 ON FREE INFORMATION CARD
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Radio-
Eleclronics

InpinizARS

AND

RESERVE
YOUR SPACE

6 x rate $550 per each insertion.

- Reaches 220.500 reaaers.
Fast reader service cycle.
Short lead time for the placement of
ads.
We typeset and layout the ad at no
additional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: mini-ADS. RADIO-ELECTRONICS.
200 Park Ave. South. New York. NY
10003.

RADIO-ELECTRONICS

COVER STORY AUDIO KITS from Radio
Electronics 5-6/78, 2/80 and 3-4/81. Our $89
Graphic Equalizer (.02% THD, 12 bands,
92dB S/N), $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.

CONVERTERS-DESCRAMBLERS-
MICROWAVES-New genuine Oak, Jerrold,
Zenith, Hamlin, Sylvania, Test, Pioneer!
Name it! Sine-wave, gated-sync, vari-sync,
in-band, out-band. We sell 'em alll No order
too big or small. Compare our prices. Send
$5.00 for new expanded catalog-now in-
cludes schematics. TV PRODUCTS CO.,
635 Park Ave. Suite 222, ldaho Falls, 1D
83402.

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.0. Box 61-X, Cumberland, Rl 02864.
CIRCLE 63 ON FREE INFORMATION CARD

DESCRAMBLERS Completely assembled
and tested. Compatable with ZENITH Z-TAC
and SSAVI systems. No internal T.V. connec-
tions. Built in VARACTOR TUNER. $129.00
VISA, M/C, and C.Q.D. drders accepted. DE-
CODER DISTRIBUTORS CO., 23400 Michi-
gan Avenue, Suite 502, Dearborn Michigan,
Ml 48124 (313) 562 » 9661. Other models
available, we also ship to Canada.
CIRCLE 92 ON FREE INFORMATION CARD

HEAR THE POWER,

RLET ine.

Prre

SPEECH SYNTHESIZER SALE!!!—Com-
plete plug-in mqdule interfaces to the Apple
11,11+ TRS 80 Models |, Il - 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.0.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

MODERN ELECTRICS. Miniature souvenir
of the first publication ever produced by Gemns-
back Publications. This issue appeared in
Aprit 1908—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

-y
~
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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 1000-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.

;,42"-

Make your own prototypes! 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 2" 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
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Introducing an ULTRASONIC ECHO
RANGING KIT with up to 20 feet and greater
ranging capabilities. May be interfaced to
your microcomputer of 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

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.
3x%6 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, Il. 60014, (815) 459-0666.
CIRCLE 84 ON FREE INFORMATION CARD

High premsnon NTSC I and Q color bar gener-
ator board. Itis 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 com-
pensated crystal oscillator. The board is guar-
anteed for 1 year. It measures 7% x 3% 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-
erater 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.

COMPUTER/PRINTER DESK/STAND.
New, Surplus stand 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, $150.00/4! Shipped
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,
33117 Gratiot Ave., Mt. Clemens, M| 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 Model 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 liquidating at only
$59.95 + $5.00 S & H. (Dealer ten pack just
$499.00 F.0.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.0.D.)
T.V. PRODUCTS CO., 635 Park Ave., Dept.
222, Idaho Falis, Idaho 83402. DE-
SCRAMBLERS?? We stock all types. Send
$5.00 (REFUNDABLE WITH ORDER) for
new expanded catalog now including
schematics.

wWwWw americanradiohistorv com
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MARKET CENTER

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 ":&12W5%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 R
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 detalls.
DISCOUNT MUSIC CLUB, 650 Main Street, PO
Box 2000, Dept. 3-1083, New Rochelle, NY 10801.

7 MCGEE'S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel: 1 (316) 842 5092
1904 MCGEE STREET KANSAS CITY, MO. 64408

XENON FLASH LAMPS

=

. S ——

ASK FOR OUR NEW CATALOG.
CALL OR WRITE FOR INFORMATION.

TEC/WEST (USA) INC.

10889 WILSHIRE BLVD., SUITE 740
LOS ANGELES, CA 90024-4299
CA: 213/208-5529 « OUTSIDE CA: 1-800-421-7215

PRINTED-circuit boards: single side, prototype,
and quantitg, quick delivery. Send positive, free
quotes. FABTRON, Box 925, Dept. C, Columbia,
TN 38401 (615) 381-1143.

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.

SCANNER/monitor accessories—kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520.

FAST, dependable mail-order! Prime semicon-
ductors, parts, supplies. Free 55 page catalog.
THE PARTSTORE, Dept. 165, 999 44th St., Mar-

DESCRAMBLERS! Largest supply U.S.A.—
Catalog $3.00. TVPRODUCTS CO., 635 Park Ave.,
Idaho Falls, ID 83402.

COMPUTER cables, RS232, VIC 20 and C64
cables, breakout boxes, and switch boxes. More!
For free catalog, write COMPUCOMM, Box 211,
South Sioux City, NE 68776.

EPROM pro’_grammer rograms 2716, 2732, 2764,
and 27128. For IBM PC $225.00 each. For Apple I,
ROM version $195.00 each, diskette version
$225.00 each. Also 64k add-on RAM card for IBM
PC $140.00 each. $3.00 ship/hndlg. Check, money
order, no COD please. Quantig discount. Dealer
inquiries invited. LSG ELECTRONICS, INC., 3122
gollgwcreek Dr., Houston, TX 77082 (713) 558-
613.

SATELLITE, microwave, video, audio components
and equipment. Send $1.00 for 1983 catalog.
DSCo, Department F, 3110 Evelyn Street, Rose-
ville, MN 55113.

ELECTRONIC surveillance! Incredible manual,
“Homebrew Bugging' outlines wiretapping,
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-
ingr electronic devices. Send $3.00 for catalog.
A.T.L.S., Dept. R, 61 Gatchell St., Buffalo, N
14212.
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To run your own classified ad, put one word on each of the lines below and send this form along with your check

tor $1.90 per word {minimum 15 words) to:

Radio-Electronics, 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
( ) Education/Instruction (

( ) Business Opportunities (
) Wanted

) For Sale
( ) Satellite Television

Special Category: $15.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

11 12

13 14 15

16 17

18 19 20

21 22

23 24 25

ion, 1A 52302 (319) 373-1803.

RELIABLE MICROWAVE TV ANTENNAS
2.1 to 26 GHz
Frequency Range
| 34db System Gain for Greater)

Complete System (pictured) $119.95
| Down Converter Probe Style
(Assembled & Tested)  § 49.95
4 Power Supply (12V to 16V DC+)
{Assembled & Tested): § 39.95

PETERSON

ELECTRONICS
4558 Auburn Bivd.

" Sacramento. CA 95841
(916) 486-9071

/ SPECIAL QUANTITY PRICING
Deaters Wanted - CO0'S

| ——
A

f MasterCard VISA
- L Y

1 YEAR WARRANTY
PARTS & LABOR

26 ) 27

28 29 30

K] 32

33 34 35

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 prepald (no charge for zlp code)...MINIMUM 15

10% for 12 issues within one year, if prepaid.

ORDS. 5% discount for 6 issues,

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’s approval. ADVERTISEMENT!
ERTISER SUPPLIES PUBLISHER WITH PERMANENT

WILL NOT BE ACCEPTED UNTIL ADV

USING P.O. BOX ADDRESS

ADDRESS AND PHONE NUMBER. Copy to be in our 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.

www americanradiohistory com



FOR SALE

TI-99/4A software. Free price list plus newsletter.
GLEN DOBBS, Box 801 RE, Santa Maria, CA
93456,

TROUBLESHOOT design UHF converters video
accessories latest system info $2.00. New manual
$12.95. A&R ELECTRONICS, PO Box 381,.De-
dham, MA 02026.

ALARMI Vic 20/ 64 CoCo Sinclair become $1000
burglar fire system. Cassette, documentation (spe-
cify microprocessor) $29.00. Retailers inquire.
Catalog. SKIDMORE'S H’N’S, 716 Walker,
Greensboro, NC 27403. Sinclair giano. music pro-
gram cassette all hardware $9.00.

. A SINGER'S DREAM!

PN L

REMOVES VOCALS FROM RECORDS!

Our VOCAL ELIMINATOR can remove most or
virtually all of a lead vocal from a standard stereo
record and leave most of the background untouched!
Record with your voice or perform live with the
backgrounds. Used in Professional Performance yet
connects casily to a home component stereo
system. Not an equalizer! We can prove it works over
the phone. Write or call for a frec brochure and demo
record.
write to: LT Sound, Dept. R-1, PO Box 338

Stone Mountain, GA 30086
In Georgia Call (404)493-1258
TOLL FREE: 1-800-241-3005 — Ext. 72

DESCRAMBLERS for downconverters, high gain.
Free information. RB ELECTRONICS, PO Box 643,
Kalamazoo, Mi 49005.

PRINTED-circuit boards: Your artwork, quick deliv-
ery, reasonable. Quantity discounts. ATLAS CIR-
CUITS, Dept. A, Box 892, Lincolnton, NC 28092
(704) 753-3943.

HIGHLY

PROFITABLE ON E'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-

quired, sales handled by professionals. Ideal

home business. Write today for facts'

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, CA 94597.

BUSINESS OPPORTUNITIES

PROJECTION TV... Make $$3 assembllng gro-
Jectors... Easy... Results comparable to $2500.00
rojectors... Your total cost less than $20.00. ...
lans, lens & dealers information $17.50. ... llius-
trated information free ... MACROCOM-GBX,
Washington Crossing, PA 18977, CredItcard orders
24 hours. (215) 736-2880.

DESCRAMBLERS! Lar est‘supglg U.S.A—
catalog $3.00. TV PRODUCTS CO., 635 Park Ave.,
Idaho Falls, 1D 83402.

WHOLESALE MATV/CATVNVCR equipment, an-
tennas, audio cables, adaptors, original/
replacement cartridges & styli, telephone accessor-
ies, racios, cassette recorders, speakers, etc., send
letterhead for free catal?\?Y(212) 897-0509 D&WR,
66-19 Booth, Flushing, 11374,

MONEY broker, commercial business loans to
start, expand, etc. $50,000 to millions. Send $2.00
LOREDO ENTERPRISES, Box 2243 APO NY
09009.

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing
business—without investment. Write: BUSI-
NESSES, 92-R, Brighton 11th, Brooklyn, NY 11235.

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.

UNUSUAL UHF subscription TV kits and other un-
its. Catalog 50 cents. TROJAN, 2920 Sheiby, In-
dianapolis, IN 46203.

VIC-20 TV-test generator cassette. Crosshatch,
colorbars, dots, H&V-lines, window, 5 colored rast-
ers, 3 tones. $9.95. JERRY HILLIARD, 3223 Ellis
Way, Louisville, KY 40220.

ADVENT and Kloss video parts and service avail-
able from PROFESSIONAL ELECTRONICS. Call
504-467-1717 for further information.

COLOR computer owners—free hardware and soft-
ware catalog. SPECTRUM PROJECTS, 93-15 86
Drive, Woodhaven, NY 11421 (212) 441-2807.

THE BEST PLACE to BUY, SELL or
TRADE NEW and USED EQUIPMENT
NUTS & VOLTS MAGAZINE |
BOX I1}1-E * PLACENTIA, CA 92670 |
(714) 632.7721
Join Thousands of Readers Nationwide
Every Month |
ONE YEAR U.S. SUBSCRIPTIONS
$7.00 - 3rd Class * $12.50 - Ist Class

@ 51500 - Litetime - 3rd Cinss BT |

WIS & VOLTS

HAM GEAR
COMPUTERS
SOFTWARE

SCANNERS « OPTICS ||
TEST EQUIPMENT
MICROWAVE
SATELLITE
AUDIO VISUAL
NEW PRODUCTS
COMPONENTS = KiT$
ANTIQUE ELECT.
PUBLICATIONS
PLANS * SERVICES

RELIABLE MICROWAVE TV ANTENNAS
; 2.1 10 26 GHz
Frequency Range
34db System Gain lor Greater|

COMPLETE SYSTEM
Dish Style 8 99.95
S&W ELECTRONICS

145 North Main
Bountiul,Ut. 84010

(801) 295-11686

SPECIAL QUANTITY PRICING
Dealers Wanted - COO'S

® =

o

2 Year Warranty
Parts & Labor

LCD watches $2.50, |genwatch $3.60, catalog $1.00.
RELIANT ENGINEERING COMPANY, PO Box
33610, Sheungwan, Hongkong.

MAKE additional income and have tax write-offs.
Free info. Contact DEPT. A, PO Box 222, Harbor
City, CA 90710.

SECURITY alarm industry booming. Tremndous
demand. Employment—business terrific. E-Z
learn. Informatlon package $2.00. SECURITY
ELECTRONICS INTERNATIONAL, PO Box 1456-
NE, Grand Rapids, M| 49501,

CB EQUIPMENT

CB radio books, kits, modifications, catalog $1.00
refundable. APS, PO 263RE, Newponrt, Ri 02840,

SATELLITE TELEVISION

SATELLITE antennas; build or buy 8-10-12 foot
wood or metal from $43.00 send $2.00 PRO-
TOTSYPE ENGINEERS, Box 1812 Deming, NM
88030.

SATELLITE TV recelver breakthrough! Bulld
our own commercial qualltg recelver now!
omplete Instruction manual $8.00! XANDI, Box

25647, Dept. 21P, Tempe, AZ 85282.

DESCRAMBLERS! Largest supply U.S.A—
catalog $3.00. TV PRODUCTS CO., 635 Park Ave.,
Idaho Falls, |D 83402.

SATELLITE TV system $1295 complete! 8' an-
tenna, polar mount, 120 LNA, receiver. Handbook
and buyer's guide, $10.00. Dealers wanted.
MICROWAVE SYSTEMS, 1101 E. Chestnut, Santa
Ana, CA 92701,

FREE! Information on 100 satellite television chan-
nels plus free catalog of proven do-it-yourself plans/
kits for easy, low-cost, attractive satellite antennas,
Wholesale electronics components. GFI-5, Box
9108, Missoula, MT 59807.

THE original Howard/Coleman TVRO receiver! In-
structions, schematics, IaK.outs, printed-circuit
boards: ROBERT COLEMAN, Rt. 3, Box 58-ARE,
Travelers Rest, SC 29690.

RECEIVE 80 channels satellite system only
$1299.00. Comptete information and order forms
send $3.00 to REMINGTON'S SATELLITE
SALES, RR2, Box 124, Noblesville, IN 46060.

SURPRISING news about satellite television: time
to know the facts! Send $1.50 SASE to INFINITY
ELE20TRONICS, 1378 Norvella, San Jose, CA
95122,

SEIKO TV watch— Watch TV or listen to FM
stereo. Imported direct from Japan—Ilimited supply.
$498.00 for standard model. Money back guaran-
tee. Send check or money order or use Visa, Mas-
terCard. Allow 4 to 6 weeks, THE MEUNIER COM-
P:NY, Dept. R, PO Box 4235, Federal Way, WA
98003.

MOST comprehensive video book and manual on
the market. 150 pages. Al types, UHF, cabie, sat-
¢llite. Complete troubleshooting for Zenith systems.
24-hour COD hotline for orders. 301-668-7099 or
send $21.95 plus $1.50 shipging to TELE-
PUBLICATIONS, Dept. RE-10, PO Box 16693,
Baltimore, MD 21206.

UHF types, all deiux, cable units, dealers (Zenith
units) excellent quantity pricing. Call (301) 882-
9362. Send $2.00 for catalog. SATELLITE ELEC-
TRONICS, Dept. R-10, PO Box 9534, Baltimore,
MD 21237.

INTERESTED in home sateliite television—don't
buganythinguntil you've read Homesat Handbook
& Buyer's Gulde. 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.

EPROM PROGRAMMER

FOOLPROOF. Programs 2716 through 27128,
2508 through 2564, 2815/16 eeproms! Others too!
Features: Stand alone single board design. Zif
eprom sockets. Automatic duplication. Program
verify. Regulated power supply—requires only pow-
er transformer. Complete documentation. A/T
$149.00 Compare! Why %ag more? Manual $2.00,
refundable first order, LUBOMIR CORPORATION,
PO Box 511, Rensselaer, NY 12144,

ROBOTIC BOOKS

ROBOTICS books—build your own robot. Write
now for free catalog. H. D. KOHN CO., RE2, Box
16265, Alexandria, VA 22302.

DESCRAMBLER TROUBLES

SINE wave descrambler problems? Manual in-
cludes trouble shooting, alignment, antenna
hookup, improvements, theory. $15.00. SIGNAL,
Box 2512-R, Culver City, CA 90230.

CONVERT S/W KIT TO CABLE

CABLE sinewave descrambler from over-air. In-
structions including deluxe, scrambled microwave,
optional over-air, $8.00. Manual in descrambler
troubles classification, instructions, $20.00. SIG-
NAL, Box 2512-R, Culver City, CA 90230.

www americanradiohistorv com

SATELLITE TV VIEWERS
Get the most complete weekly listings
Send $1 for sample copy.

A\ Sacellite TV Weelt

P.O. Box 308, Fortuna, California 95540
800-358-9997 (U.S.) » 800-556-8787 (Callif.)

707-725-2476 (all others)

5

HOME ROBOTS

WORLD'S largest suppller of Home Robot kits/
parts. Motors, seeing/hearing sensors, batteries,
robot mounted computer for programming controls
and playing video games. Inexpensive, easy con-
struction. Complete kits $99.95. Send $3.00
(refundable with order) for information package,
photos, catalog, club membership to: ROBOT
ggﬁ%CK, Department 10, PO Box 583, El Toro, CA
0.

REVERBERATION
FOR ORGANS

olid state with controls for rever-
beration and room size.
EVERY ORGAN SHOULD
OWN ONE. Send for free flyer—
DEVTRONIX ORGANS, INC.
6101 WAREHOUSE WAY
SACRAMENTO, CALIFORNIA 95826 Dept. B

€861 H340100

@
g



COMPUTERS

PLANS & KITS

MAXx* Z+ tech Timex hi-tech lo-price educational
programs. Dataaquis. Hardware upcoming. For
samples mail $2.00 to: CASH PROG,, PO Box
318R, Nfid., NJ 07435.

CATALOG! 40 pages of neat electronics parts and
kits. Send 50 cents refundable first order. BEC
ELECTRONICS, Box 401244R, Garland, TX
75046.

TI-99/4A owners. Send for free list of new and excit-
ng low cost software. DYNA, Box 124, Hicksville,
11801.

FUN kits—low cost. Easy to build educational
electronics projects. Handbook /catalog $1.00.
TRIANGLE ELECTRONICS, 89 Arkay Drive,
Hauppauge, NY 11788.

EDUCATION & INSTRUCTION

EARN your university degree through evaluation
assessment, of existing education, experience,
achievements. Call, (614) 863-1791, or write,
ASSESSMENT, Box 13130 R, Cotumbus, OH
43213.

UNIVERSITY degrees by mail! Bachelors, Masters,
Ph.D's... Free revealing details. COUNSELING,
Box 317-RE10, Tustin, CA 92680.

YOUR own radio statlon! AM, FM, cable, licensed,
unlicensed. Low cost transmitter kits. Free info.
BROADCASTING, Box 130-F10, Paradise, CA
95969.

F.C.C. commerclal radloteiephone license.
Home study. Fast, inexpensive! Free details. COM-
MAND, D-91, Box 2223, San Francisco, CA 94126,

"REEL TO REEL TAPES

TRUCKLOAD sale Ampex high quality open reel
tape, 1800' or 2400’ on 7" reels, used once. Case of
40, $45.00. Cassettes available.VALTECH ELEC-
TRONICS, Box 6-RE, Richboro, PA 18954,

CABLE TV

PRINTED-clrcult boards. Quick prototypes, pro-

duction, design, reflow solder send print or descrip-

Riﬁon for quote to KIT CIRCUITS, Box 235 Clawson,
 48017.

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... lllustrated information free...Credit card
orders 24 hours. (215) 736-3979. MACROMA-GB,
Washington Crossing, PA 18977.

ELECTRONIC touch light controt pad and other
roducts free brochure EXOTIC ELECTRONIC
DEAS, PO Box 446, Lake Bluff, IL 60044,

NEW!\... Repair any TV... Easy. Anyone can do it.
Write: RESEARCH, Box 517E Brea, CA 92621,

MOST advanced sine converter descrambler
avallabie. PCB and plans $15. JIM RHODES, 1025
Ransome Ln., Kingsport, TN 37660.

DESCRAMBLERS

AMERICAN—CANADIAN

C-1000 / ZENITH TYPE

Descrambles “‘over the alt'" and

— ‘cable’’” sync suppressed active
video inversion signals

wf . Ready to go C-1000. ... . 379.95

> == Complete Kit C-1000K. 274.95

] Printed Circuit & Manual. .. . 74.95

C-100 / JERROLD TYPE

Cable Descrambler for in-band gated
suppressed systems

Ready to go C-100. 119.95
Complete kit C-100K 54.95

SEND $2 FOR COMPLETE INFORMATIVE CATALOG TO
DETERMINE WHAT TYPE YOU NEED

FALL J & D ENGINEERING
SPECIAL P.0. Box 6099
Buy 1 kit | Falmouth, Maine 04105
Get 2nd kit

Dealers Wanted
Special Quantity Pricing
00's—0K

at V2 price
Otter ends 10/1/83

Al J & O products are engineered. not copied. all are guaranteed
90 days & we stand behind our products where others fail ip

Mixers, Equealizere, Limiters, Pre-Amps,VCA's,
Power supplies, parts,and more ..... CATALOG

NEW AUDIO KITS

Modular design featuring plug-In construction
Deslgn your own combination of functions. Write.

RODCAR ELECTRONIC SALES 214-351-90895

8983 Monroe Drive Osllas, Texas 78220

CHANNEL 3- 65dB super notch fiiter. 63.5 mHz.
$29.00 postpaid. TV PRODUCTS, 635 Park Ave.,
Idaho Falls, ID 83402.

DEALERS wanted: Channel 3 notch filters, send
$15 for samEIe and auanti rice list. Moneyback

uarantee, LEE KURTZ, 235 SW87th Ter., Planta-
tion, FL 33324.

LSR UHF CONVERTERS WITH
AGC

GATED gulse wave (speaker box type), parts
$126.00. Sound out of the TV type: Deluxe IIB sine-
wave, parts $125.00. Digital Z-type FV-4, parts
$225.00. Quantity discounts. Plans: large SASE (54
cents posta%e). ree shipping/handling. i-312/267-
3455. LSR ENGINEERING, Dept. RE, Box 6075,
Chicago, IL 60680-6075.

DESCRAMBLERS — CABLE —
UHF — TVRO

DESCRAMBLERS| Largest supeplg U.S.A—
catalog $3.00 TV PRODUCTS CO., 635 Park Ave.,
Idaho Falls, ID 83402,

WANTED

WANTED: old Western Electric, RCA, tubes,
speakers, amplifiers. 713 7284343. MAURY
CORB, 11122 Atwel!, Houston, TX 77096.

TRANSFORMERS rewound specialist will rewind
your hard to replace radio transformers, choke colis,
serles colls, etc. Any type. Send name and phone
number to: A.T.S., PO Box 13773, Orlando, FL
32859.

RADAR equlpment any type, any condition needed
for experimental use. Contact A. WEINER, 207-
764-68022. :

[ Tncrease channets, range, privacyl We specialize
in frequency expanders, speech processors, FM
converters, PLL & slider tricks, how-to books,
plans, kits. Expert mail-in repalrs & conversions.

TOP-quallty imported, domestic kits, surplus elec-
tronics, IC's, free catalog. TEKTRASONIX, 175
Fifth Ave., Suite 3194, NY, NY 10010.

200 electronics kits, projects, plans. Send stam|
for list. MATCO ELECTRONICS, Box 316R, Cadil-
fac, M| 49601,

“IN band" descrambler for cable ready television
sets éexce t Zenith) $139.95. Kits $99.95. Info?
SASE. ALLSEN ELECTRONICS, Box 2125, Vero
Beach, FL 32960.

CABLE_TV converters and equipment. Plans and
arts. Build or buy. For informatlon send $2.00. C &
ELECTRONICS, PO Box 21, Jenison, M| 49428,

SUBSCRIPTION TV out of set UHF sine wave type,
PCB and plans $16.50. In set UHF/VHF tépe, CB
and plans $12.50. RvB INDUSTRIES, Box 663,
Skokle, IL 60076.

DESCRAMBLERS! Largest supglg U.S.A—
catalog $3.00. TV PRODUCTS CO., 635 Park Ave.,
Idaho Falls, 1D 83402.

CB MODIFIGATION

D S T S S S S

RF MODULATORS AR
for the video Industry /SR \

N Sanlline modulaters from channel 2 thry UHFI
N Kife & assemblad models for all Morooamputers.. Jnoluding our new

gned 1o mount inside computer. Also an sxtensive
lina of monitors, cameras and kits, FREE QATALOG =

y // PHONE (402) 50747

M| ATV Research
- o 13-RE BROADWAY
i hll DAKOTA QiTY, NE 6873}

CABLE TV descramblers. For plans send $3.00 +
S§1$;8I56. ELECTRA, 610 Brasted PI., Wavkesha, WI|
5 .

16-page catalog $2.
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. DOMCAN ELECTRONICS,
PO Box 605, Downsview A Downsview, Ontarlo,
Canada M3M3AS.

UP-TO-DATE design electronics kits. High quality.
Unbelievable low price. Absolutely free catalog. IN-
TERNATIONAL POLYTECHNIQUES, PO Box
862R, New York, NY 10002.

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95

contains

TEST &

Phone 209-772-2076

Write or Phone for FREE CATALOG

SCIENTIFIC INSTRUMENTS
DAGE BOX 144 VALLEY SPRINGS CA 95252

SPIRIT life energy detector and separator complete
plans $4.00. PO 893, Torrance, Ca 90508.

SAVE! Build your own cable TV converter. Com-

TELEPHONE recording contro! kit. Records
incoming/outgolng calls automatically. Connect to
your telephone and tape recorder. Easy assembly
with case. $16.95 kit. $20.50 assembied. Includes
shlgpln . Guaranteed. CREATIVE ELECTRON-
ICS, PO Box 4253, Thousand Oaks, CA 91360.

BUILD this electronic-tone circuit to replace that
harsh telephone ringer. Gives soft tones, chirps,
beeps, and buzzes with simple dipswitch settings.
Fully explained schematic and creatlve suggestions
included. Questions answered same day. PRO-
FESSIONAL CIRCUITS UNLIMITED, 3509 Park
Lane, Suite 1032, Midland, TX 79703. $5.30.

LEARN copying secrets Atari Vectrex gamg car-
tridges Includes schematics $19.95. ATOMIC
COMPUTERS, PO Box 177, Dyer, IN 46311,

HI-Fi speaker kits, auto speaker systems and raw
drivers from the world's finest manufacturers. For
b%ginners or experts. Free literature. A&S SPEAK-
5609' Box 7462R, Deniver, CO 80207 (303) 399-

LIGHT chaser/color organ kits, rack mount units.
20% off sale. DESIGN SPECIALTY, PO Box 1995,
Huntington Beach, CA 92647.

CATALOG: Hobby, CB, Broadcasting. Linears,
transmitters, bugging devices, scramblers,
downconverters, much more. $1.00 (refundable).
PANAXIS, Box 130-F10, Paradise, CA 95969.

RADIO-ELECTRONICS

-
[« -3

Elete manual $3.00. JKA ENTERPRISES, Box 234,

ml.mlm yman. sc 29365' LOOKING FOR RISIBTORS, CAPACITORS, DIODES, METERS
MICROWAVE television “downconverters”. Ex- byt o s et GRS LU (Tt
TOOLS—TOOLKITS clusive new five stage design. Easily assembled. S0 31 ae (NEFONBARLE] . Fom O CATALOS OF OVER

Catalog: $2.00 (refundable). NDS,
Dallas, TX 75225.

PROGRAM your own EPROMS. Build a com-
puterized thermostat. Send SASE for free detalls.
GLOVATRON, PO Box 559, East Detrolt, M| 48021.

ox 12652-R,

1200 ITEMS OR SEND A STAMP FOR OUR FLYER, 24 HOUR
TURN AROUND TIME - LOW PRICES - 100% GUARANTEE

FREE CATALOG )L
CALL (215)825-4990 IR¥ 9%

EXPERIENCE * QUALITY * VARIETY

Daytapro Electronics,Inc. '
3029 N. WILSHIRE LN., ARLINGTON HTS,, ILL. 60004
312-870-055:

www americanradiohistory com



MAKE RADIO SHACK YOUR PARTS PLACE

Wide Selection!

Versatile New ICs
Low 159

TCM5089 Telephone Tone-Dialing Generator.
Accurate dual-tone output with low THD. 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 mA. Ideal for memory
circuits. 8-pin DIP with data. 276-2335 ....3.79
MC3423 Overvolitage Sensor IC. Protects sensi-
tive electronic circuitry by triggering 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

10 X 100m Solar Cell

Harness “Free” Power
That's Available
Every Sunny Day

Save 897

g8s

Cut 45%. Build a panel for charging batteries or
powering projects. This quality cell, approximately
4" square, produces 0.42 VDC at 2 amps in full sun.
Wire several in series for more voltage.

276-128 .. ... ... Sale 9.88

Reg.
17.95

Low Prices!

20
Off!

Reg.
59.95

3995

Audible
Continuity
& Range-
Change
Indicator

Reduced 33%]! Time-saving continuity function
“beeps” at Iess than 300 ochms 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 protected. 63/sx 3'/2x 13/8”. With manual,
spare fuse, test leads. Requires two "“AA" batter-
i@s.22-191 .. .. ... L. Sale 39.95

“Hometown” Shopping!
21-Range LCD Multimeter

Melody Synthesizer
NEW!
599

AY-3-1350 Melody Synthesizer. 28 built-in
tunes! NMOS device is ideal for doorbells and
musica! funboxes. Pre-programmed with Torea-
dor, William Tell, Yankee Doodle, Blue Danube,
Star Wars, America, Beethoven's 5th, 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

Universal Breadboard

NEW!
1995

This 21/a x 61/2" builder’s board is mounted on a
7x 4" “stay-put” steel base with rubber feet.
Accepts DIPs, discrete components and up to
22-gauge wire. Total of 640 plug-in tie points.
3 binding posts for power hookup, etc.

276-169

Universal
PC Board

NEW!{95

Accepts ICs up to 40 pins. Total of 750
indexed holes with solder rings, two
busses, one grounding strip. Mounting

Sealant‘ Tape

Waterproof,
flexible. Ideal for outdoor antenna

NEW!

249

non-corrosive, stays

NEW!

g95

Coax Stripper

vl

Adjustable blades for perfect strip-

PC Board Spacers
NEW!
69¢ Pkg. of 8

Nylon type, mount PC

pln of RG-6, RG58, RG8M, RG62 | boards 3/s” from chassis or
holes at corners. 33/a x 27/s". connections. 5 ft. x /2" other cables from 3/18 to 5/16” | enclosure. Snapinto place.
276-168 ... .. S 1.95 278-1645 ... . ........ 2.49 dla 278-240 . ... . ....... 9.95 | 270-1391 . .. Set, 69¢
Lighted Switch Power Cable Cable Clips Resistor
NEW! Networks

NEW! 495

120VAC SPDT Push-On/
Push-Off. Contacts: 3A at
120 VAC. Lamp requires 12
volts, AC or DC. Mounts in
1/2" diameter hole.

275-676

18-Gauge 329

Two-conductor, color-coded cable
Is ideal for many uses. 25 fest.
278-1250

)

199

Pkg. of 10

............... 3.29 | 278-1640

Keeps cables up to 3/s8" dia. in
place. Adhere to smooth, non-po-
rous surfaces, indoors or out.

...... Pkg. of 10/1.99

NEW! 89c IC Pin Spacing

Five separate '/s-watt resistors in one package.
Idsal for LED currentlimiting and digltal circuits.

Ohms Cat. No. Each
470 271-095 .89
1000 271-096 .89
10k 271-097 .89

Transient Protector
149

V8ZA1. This MOV (metal oxide varis-
tor) protects circuits operatm% at5vDC
and below. Absorbs potentially damag-
ing voltage transients.

276-569 ... .. ...............

Miniature 4PDT Relay
Cut 26%

4.69

Keep p With New Developments

349

From
Texas
Instruments
Learning
Center

295

.“Jumbo” Neon Lamp

NEW! 199

Each
Pilot lights that can't be overlooked! Re-
quire S/s” diameter mounting hole.

Color Cat. No. Each
Red 272-710 1.99
Green 272-711 1.99

Ferrite Beads

NEW!

Reg. 349

Switches up to four circuits! Contacts:
3A at 125 VAC. 120VAC coil. PC or
socket mounting. 13/ x 11/8x 13/1e”,
275-212 ... ... ... Sale 3.49

Understanding Telephone Elec-
tronlcs: Learn how your phone
works and read about the impact
electronics is makirg on telephone
systems. lllustrated. 256 pages.
62-1388 ................ 3.49

Understanding Communications
Systems. Covers the basics of
electronic communications—tele-
phone, television, fascimile, data
links and more. lllustrated. 256
pages. 62-2018 .......... 2.95

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 10/89¢

2. L% 0

A DIVISION OF TANDY CORPORATION

Jhaek

e OVER 8600 LOCATIONS WORLDWIDE

Prices apply at participating Radio Shack stores and dealers
CIRCLE 86 ON FREE INFORMATION CARD

wWwWw americanradiohistorv com



SN7400N

Part No.

**Ping

Price

* *Numbar of Pins of sach 1.C.

for sasy Sockel purchass
Part No. *‘Ping Price

SN7472N

SN74156N 16

MICROPROCESSOR COMPONENTS p#| Digitalker

OYNAMIC AAMS

DT1050 = Applications: Teaching aids,
clocks, automotlve, telscommunica:

NT4TIN 95 | 1103 u 1024x1(300ns) ] 4
g:;:g;: §N,,,3N s;,’,ﬂg;: :: 850 a0 MPY 14, 4027 16 4086x1 (250n8) L2 llons, language transiations, etc.
DWZ901A0C 40 CPU~4-0n i (Com. Tam. G 19 4116N-2 18,384x1 {150ns) 1.89-8/1¢.
SNT403N SN7475N SN74181N 16 o502 - 49 wiCiock 899 | Gueh3 b 1036 (zuons 168 8/12 The DT1050 s & standard DIGITALKER kit encodsd with 137 separate
SN7404N SN7476N SN74162N 16 N 4D Mbwrock st vtz kX 116N-4 16 16.384x1 (25008 1.49-8/10 and useful words, 2 tones, and 5 difterent slience durations. The
SNT7405N SN7479N SN74163N 16 MCEBO2CP 40 MPU w/Ciock and RAM 7. 4\64N 150 16 65536x1(150ns] 7.95-8/59 words and lones have been assigned discrele addresses, making It
SNT408M SNT480N SNT4184N 14 INSBOISN-6 40 MPU—B-bit (8MH2) 5.95 | 4164N-200 16 65,536x1 (200ns] 2 possible to output singls words or words concatenated inta phrases
SN7407N SN7482N SN74185N 16 INSBOION-6 4D CPU- 5% cmpﬁ bﬂ(’ZBMS Ram).. 5. MMS5261 1310 f‘ or even sentences. The “volce" output of the DT105C Is a highly in-
SN7408N SN74B3K SNTAIB6N 16 RRS4OMS1 AL cRU e AM) B || G } telligible male voice. Female and children's voices can be syntnesiz-
SNT40N SN7485N SN741E7N 18 oot g,ﬂ ffBZ’Qz’M,m’,,“,,mm, 52| Mmizeo 2 332 | 0. The vocabutary ts chosen so tnat It i appiicable to many pro-
SNT4TON SNT4BBN SNTA170N 18 PBOASA It .5 M5280-2. 18 16,384x1 Scns\ 1.89-8/14, ducts and markets.
SNTATIN SN74B9N SNTA172N 24 81 4 mos aaM vo Pon Timar i MM5290-3 18 16,384x? (20003 1.69-8/12 The DT1050 consists ot 8 Spasch Pralessar Chip, MMB4104 (40-pin)
SNTA12N SN7490N SN741738 18 8748 40 HMOS EPROM B | s T drea (gggn: BN and two (2) Spesch ROMa MM62184SSR1 and MM8216458R2 (24-pin)
SNZA1IN SNTADIN SNPAITAN 10 280, 2804, 2808, zaooo SEAIES —— slong with » Master Word list and a recommended schematic
Surkten Sirsgon Shreran 14 B 4 Qopeets ' of STATIC RAMS dljen opdrenpiaazlen
74181 - ounter Timer Circuf B 3 -
SNT4TTN SN74BAN SNTATIN 14 260-DART Dual A i1 1o 19m Rt a0 1| DT1050 Dightalker™ ... .. $34.95 ea.
SN7420N SNTASSN SNTAITON 18 Eosioma e AU 10 102601 B
ST ST SHIaN Y 280:510/0 /0 Txcsmanxcsaonuau) 1598 | 2102 iz [t L 1491 DT1057 — Expands the DT1050 vocabulary
SHTGIN SN74100N SNTABN 18 o0 B e 8 iR i o senos 295 | from 137 to over 260 words. Incl. 2ROMs and specs.
SN7425N SN74104N SN741BAN 18 80-510/8 Serinl 170 15. x i i
SHTAZEN SN7AT05N SN74185H 18 2804 cvuwa::saorén(moc i) dbekiz ML et [ioniCe. (s brid) DT1057 Cie...... $24.950a. |
SN7427N SNT4107N 14 SNT4190N 16 e ounler Timer Cirult e - iz 18 toged DoomiUe | 3488013 =
SN7428N SN74109N 16 SNTA19IN 16 5504 DMIA i 147 40861 ivom; 4 on S HIL
SN7430N SNTAT1BN 24 SN74192N 18 7808-P10 ; T l0gess Zggl g it I N2 U !
SNTA3N SNTAIZIN 14 SH7419IN 18 2804-510/0 /0 TxCBlndeCBDundcu) i Ma4048 Toand Lesoml . 3 Pk R e fiise
SNT4ITN SNTA1ZON 14 SNZA10AN 18 2804-510/1 a11/0 (Lacks DTRB) . 1 101 250 Lasone! cNBs i 7045(P( 20 CMOS Pracialon Timer 14.95
SN7438N SNT4123N 18 SNT4185N 18 2804-510/2 ;0 um SYNCB) . } M5257 4096x1  [45008) 4044 4 704SEV/Kit* 28 Stopwatch Chip, XTL 14.05
SN7430N SNZA125N 14 SN74TO8N 14 §:g; -510/8 o] o) s i HMB118P-3 2048x8 (15003 CMOS 7. 7106CPL 40 3% DigitA/D (LCO Drive) 9.95
SNTA4ON SNTA1ZBN 14 SNTATBTN 14 2808 ¢re M‘"" o 155 | Hmerte-a 2048%8 (20003 CM 8. FE02030 3% Digh LCD Display for 7108 & 7116 19,95
SNT4AIN SNTA13N 14 SNT410BN 24 mtmm Controlier . 13, ';“Ms SR £ fg:f“ 200"“ P.CMOS ; TI0BEV/Kit® 40 IC, Clrcult Board, Oispiay 3098
BNT44ZH SNT4138N 14 SN74189N 5095 1 7ac00 2004 s | roree 40 3% Digit A/D (LED Orive) 11.95
SNT4AIN SNTAVIN 16 £PU Now B 246059 Nl o) Euos 8501 TI07EV/Kit 40 IC, Circul Board, Disglsy . 20.95
SNT444N SNTA142N 16 Sorial camm Comrollu 4 €030 1024x1  [25006] CMDS (8518 i 7118CPL 40 3% Digit 4/D LCD Die. HLO 16.05
SN744SN SN7ATAIN 24 Counter/T OUnit. 28, 4§189 164 (35n9)B3a08 ] 2201108 Low Battary Volt Indicator . 2.25
SN7448N BNTé144N 24 GBDD/GGDDD SERIES 45200 258 {8008} 03410 7205(PG 24 CMOS LED Stopwatch/ Timer 12.95
SN7447M SNTA1ABN 18 4 HHA 280 [ je0nsyanty 7205€V/Ki* 24 Stopwatch Chip, XTL 14.95
SN7A4BN SN 18 ;2 ”’s“;‘“".f‘c“" e AR T80 1 13 L e I e 7206CIPE 16 Tone Generator 98
SNT450N SN74148N 18 Paripharal Inter, Adant (MG6820] . 4. 82525 1Bxé Z0ns} 0.C. "5255, 7Z0BCEV/KH* 18 Tone Gensrator Chip, XTL 7.88
SNT45IN SNTA150N 24 Momy Inlmu t Contrallsr 15 7207AIPD 14 Osciltator Controllar . 5.95
SN7ASIN SNTA{31N 1024x8-it R (Mcwso 8. 0. EPROMS 0748 14 Frag. Counter Chip, XTL 7.95
SN7A3N SN741524 ;l;":m:v‘ sml s ‘gw" ; ;;gSA : %32:‘ :ga’ ‘gg 72151PG 24 4 Func. CMOS Stopwatch CKT 13.95
4! i) chronoy 3 X nej . . . A,
Shason SN usooop:mgn al g 35 |'97085 4 1024x0  (880n8) 500248 | L L, G D G b
N7AS SNI 1SN 2400091 Modulato 1295 | TMS2316 24 204B@ (A50ns) 271 50 r2ea 28 8Digtunv. Counmer G 2.9
SNRon SHZiSN L] $iad Faman nuo. mm (MCaT28) | 225 | TMS2532 403848 hsamimczs:z ‘g5 [} 721801 28 BDigt Frea. Counter C.A 2.95
MPU 16-8It ] TMS2384 8182x8 (45008}, . 19.95 T21601P 28 8 Digit Freq. Counter C.C. 19.95
4 Tl Gen IPuvuvu ¢ Agagter .8 TMS2716 204808 tsun-Zawnag- KN I 26 4 Dlgit LED Up/Down Counter C.A. 10.95
: : - Muttl. Protacol Comm, Con"nllar 24, 2716 2048x6 {43008 495 72174181 28 4 Digit LEO Up/Cown Counter C.C. .85
" el 8 Enhanced Pvaf Comm. 8, z;va- 2 ;ex! C‘IﬁOnl 95 12241PL 40 LCD 4% Digh Up Countar DRI 10.95
4 4 9 mthP i intar. Adlnl B8 | v u?%:: Single + 5V B0 e @ aignuny Couner 20.95
4 ¢ BUGOA SERIES —————— | MM276a 81g2x8 (450 16.85 T22BAEV/KI* 40 5 Functlon Countar Chip, XTL. | TA%5
s W g |y 8 eSSl 1+% | I3o000 1983 1N Book 19%s) ..., 80651
4 T S;ncnmnaul Data Ir\umu (SIRC) .. 14. MCMEs784 24 g":‘a “%‘a‘" 39.85
% ; i
4 : Octal  Fiig FIonM sxmmc:m
4181 T 8-Dit input/Output {74541
4151 TR 4 Prigrity Interrupt Control
4LS1 " Bt-Diractional Bus Driver
ALS 2! 1% lock Gsnmler/ovlv-v
41521 14 i
e R s1om Cost, /B3 Drver s |
4L 4. ,mm Controller (74S438)
4L 4 . 0 £xpandsr for 48 Serlas
4l i B-Key Kayhoacd Encader 740922)
4| . 0-Key Keyboard Encoow HCSZS)
4] 4 Isplity Controllar (74091
4 4 acm'
4| 4 YN,
4| 4 Prug Comm I/D(USAHY)
| 4 4 Prog. Interval Timi
4 I ng Eareral i 170 (¥
§ 75 40 Pro
8 15 2 Proq Interrupt Comrol
4 75 40 Prog, CAT Controller
PR 40 prog: Keyboura/ Dislay Intarfce
4.2 20 8:Bit Tri-Stato Bi-Diractional Trans. X
g A 2 lonal Recelver i
4 2 iractional Recelver 4 i
: E ; m!} "c,::;"g:'l‘:::ml‘g’(w ; IMB7S 191N 24 2048x8 PROM 825191} 18.
[ P33T 20 Octaf Latched Poripheral Driver P OATA ACQUISITION
4 B K CONTROLLERS 0c10 Mosiek DC/OC Converl +5V10-8v 2.9
ol 5 MC3470P_ 18 Floppy Disk Read AMP Sys 49
5 1 INS1771-1 o ! MET0L7 18 7100 B/ Coneane | DAGDBOTLEN)
R 0 FD1781 "‘WI/M "S"Y“"V' 2 MC1408L8 1 Bnu /74 Converter {DAGOBOBLCN }
it v F01793 ingie Dm'y nvertec 2 ADCO804 20 B-bitA/D Converter (1158) . L
FD1785 ul Denlty/Side Sa\!c\ "'WI 4 0ACO808 18 8-bit D/A Convarter {0.78% Lin.) 9
74500 m 3 145243 FD1787 val Oenslty/Sice Selec 4 ADCOS09 20 8-bet A/D Converter (8-Ch, Muit.) . 4.4 Part Mo, **Pina _Function
a0 s 74S/PROMS Tistne SPECIAL FUNCTION ADC0817 40 B-bit A/D Canverter (6-Ch. Mulll. 9.9 PALIOME Octal 10-nput AND-OR Gate Arfay (Wigh Datput)
74503 kS 2512 748251 DSO025CN & Dusl MOS Clock Driver {5MZ) 4g | DAC1000 24 10-bit D/A Gonv. Micro. Comp. (0. 05"-“;-9 PAL12HE Hex 12-Input AND-OR Gale Array (High Dutput)
; DSO0ZECN 8 Dual MOS Clock Driver {5MZ| DAC1008 20 10-bit D/A Conv. Micro. CW {0.20%) 79 PAL14H4 Quad 14-Input ANO-OR Gata Array (High Output)
US04 1 4s 745133 745253 B & D MO e D her i 0AC1020 18 30-bit /A Conv. (0.05% L .34
N . Jasosr gy A AT o DAC1022 18 10.bitD7A Conv. (D 20% “n.‘ o PALIOLS Qctal 10-Input AND-QR-Invert Gate Array (Law Output)
ns8 14 3 | 745135 745258 18 MVSOIOIN 34 Hitroptocassor hes Tims Ciock 95 | DAC1Z22 18 12DtD/ACony. 30 20% Un.) 35 | PauiaLs Hox 12-inout AND-0R-Invert Gats Array {Low Output)
i g AF100-1CN 18 Universal Active Fillar 2.5% 9! PAL14LA Quad 14-Input AND-OR-Invert Gate Array (Low Output)
M08 438 15136 45260 14 MMS8174N 16 Micro. Compatible Time Clock .
74510 “ 8 745138 4S80 14 COP402N 40 Microconiroller w/84-dipit RAM AF121-1CJ 24 Touch Tons Low Band Fliter 18, PALIELE Oclat 18-Ingut AND-OR-Invert Gate Array {Low Qutput)
74511 “ 35 745139 745287% and Direct LED Drive AF122-1CJ 24 Touch Tong High Band Fiiter 3. PAL16RE Qctal 16-1nout Register AND-OR Gate Array
; L COP4OZMN 4D Microprocessor w/6a-digit RAM 5.95 | LM33aZ Constant Current SW'“ ! PAL18RG Hex 18+Inpu1 Ragister AND-OR Gale Array .
755 4 3 745140 745288* 18 & Direct LED Drlve wiN Buss Int, LM3352 hmpeunm ransauce 14 y ‘
ec! Ive uss 0 PAL18R4 Quad 16-Input Ragister AND-OR Gate Arra;
74520 1435 748151 748373 20 COPATON 20 32-seg. VAC Fluor, Drvr, (20 Dlnpku 1325 LM39OH Temp, Comp Prac. Rat | Sppm/C*) 5,01 [___u__:__j
;:ggg :: gg ;::::3 ;:gg;; zg MMBI60EST 8 Prog. scilator,/Divider {100 o RV31013A 40 30 Baug u-nqrmoz; 49! 30012 1982 NATIONAL PAL Data Book (176p) . .
74832 14 :lS 745158 748471 20 585
i | S EEd  QUALITY COMPONENTS AT .
74540 W39 748174 745473 20 495 74c107 i
74851 14 .35 745175 M4 2 45 1 -
MW | w6 | g s AFFORDABLE PRICES! -
74565 14 .39 S104 15 149 745570° 18 2.85 i
us4 14 55 745995 18 149 745571 18 89
;45?8 w55 745186 14 1.08 748572 10 LOW PROFILE SOLDERTAIL ”
s W% | hems worn | e # {TINISOCKETS STANDERDITIN) 83
ns114 W 55 | msaz 14 249 | 7asee 20 249 i 1055 I 100up! o 20 1099 ____100up P!
& pin LP 18 Al 13 14 pin 5T k) 2 .25 5.9/
CAJ010H .99 CA3089N 1.6¢ 14 pln LP a7 18 A4 18 pin 5T 34 a2 .30 5.9
023013: CA30BON 16 3.25 CAJ096N 119 18 pin LP A9 A7 18 18 pin ST 38 .38 34 74 3
Casoqa vamme 0 8 casgae 1;3 18 pin LP 28 2 2 20 pin 8T 48 Q o Ak .
o 20 pin LP .30 27 .25 24 pin ST A9 48 4 TLOTICP LM709N
S R 083N 96 1.48 oA 4 24 pin LP X 30 28 40 pin 87 " 86 .89 TLOT4CN LM340T-5 MITIN 1e
. CA3086N 69 3800N 3.95 28 pin LP a0 37 .38 $G WIRE WRAP SOCKET ¥ TLOBICP LM340T-12 M72N 1
o098 18 1.9 8 pin (P A5 42 39 S TLos2Ce (M340T-15 LM733N 14
C04000 14 a6 18 1oy 40 pin LP ] A8 43 (GOLD) LEVEL #3 TLOBACN LM348N {MTION
CD4001 1 04040 i 8 1099 100-up LM30ICN LMISOK LM741CN 8
e e oo crson g Sy SOLDERTAIL (GOLD) S T ENICNE 8
CDe00s 14 4062 004510 18 39 STANDARD Slploiww A 41 a2 LM3oaH LF3SEN LN74BN 8
04007 14 £04043 Cous1t 18 89 9 1099 100-up 10 BIDWW - o8 jo 40 Lu30SH LMITON LT3N 14
CD4009 18 CDa0M4 o412 18 ee ST pplo e o &4 4] L LM37IN LMIASECN 8
Cp4010 18 €0a046 Cosste 2 d 8 pin 50 .30 27 .28 16 pin WW 89 88 61 LM308CN LM377N LM1488N 14 68
D401 14 Coapar ¢ o 13 ] reemse g3 ) 3% 18pln WW -0 kY di) LM303K (MMBIN W4 69
Coan12 1 o0 04515 24 173l 15 pin $G 47 43 A1 2000 WW  1.09 1.08 R LM310CN IM149BN 14 195
D013 14 e 04518 18 .99 g pin Sg Fi 4 A7 o | aoeww 2 119 1.8 LM3ITICN LMYS0ON 18 149
Co4014 18 04050 D518 16 99 24 pin 80 .69 .68 81 o 24 gln WW 1.29 1,23 118 LM392H (M1BBON 18 1.95
. 1 i 04539 16 33 N 24in 56 81 18 72 Wpn W 188 1.50 1.48 LM317T LM1gseN 14 295
Cotote 10 coesy 04520 18 73 N 38 pin sG 1.08 1.03 o ww o ww 185 178 169 LM3T7K 1 2. Vool 7o
) Che017 16 Coeoss ‘231223 :: ::3 40 pin 56 1.21 1.1 1.08 40 pln WW 1.89 1.89 1.79 (M3BCN 81 CMIEN 18 159
i . - LM31BN d s
Q o 18 couse I 4529 18 113 § $10.00 Minimum Order — U.S. Funds Only  Spec Sheets — 30¢ each MR20K5 1, I e I 1o
Zz Cod020 18 75 el B 8 CD4s43 18 1.19 Callfornla Resldents Add 8%: % Sales Tax Send $1.00 Postage for your LM320K-12 135 | NES3IV 4 2.95 e R
& o1 18 79 | coiose 14 99 | cosse e oo | Shipping — Add 5% plus $1.50 insurance  FREE 1983 JAMECO CATALOG LM320K-15 135 | NES3H p1os! (| oo el o
b Co4022 186 .79 Cp4088 14 39 CO45E3 1B 2.49 Send S.A.S.E. for Monthly Sales Flyer! Prices Subject to Change tﬂiiﬁﬁz gg xégﬁ: M ;g: LMIGISN 18 349
04023 1 29 04059 14 .29 Coasss 14 .59 LM320T-15 89 | NESSOA 14 1.95 LM3GIBN 18 349
= CDag24 14 .89 C04070 14 39 cpa72s 16 119 Mail Order Electronics - Worldwide LM323K 595 NESSSY PR RC4136N 14 1.25
8 gg:gg: " zfg €047 14 29 | CDaT24 16 113 M328N 14 59 | LMSSEN 14 69 :2;;3;“5 : B
. 04072 4 .29 MC14409 16 13 d
—I OO 16 5 | Coirs 4 79 | werato v 196 'MasterCard tasek 535 | usson 6 T | wes s e
w D028 18 69 C0a07s 14 .29 MC14411 24 11.95 LMI3ON 69 | LMserv. 8 .89 6LA0SAR 14) 395
Cl) Coac2e 18 .79 CD4076 18 .79 MC14412 16 13.95 LM340K-5 135 | NESTON 16 3.95 LM1308ON 8 119
O gg:gg? ;4 ‘g? £04078 14 49 MC14419 16 7.95 5 LM340K-12 135 1 Lw703cN 8 119 LMI3B00N 16 1.13
Q s s oy ‘c’é";‘;;‘ & g; mg::ggg :; ‘3?; 1355 SHOREWAY ROAD, BELMONT, CA 94002 LMI40G1S (135 LI
é (MoreinCuaiog)  CO4083 M 49 | mCuss w119 | 10/83 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043) 130003 1982 Nat. Linear Data Book (rss2pgs.) . $11.9
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COMPUTER-PERIPHERAL SWIT

Connact eny number of DINpthlIl 10 ¢ single 1/0 port — uzs s aingle printar to sups
ral microcomput wo o more printers to support @ singie
pUlsr = BCCAS mndlm om any of several microcomputers — Idesl for
demonstrating or comparing equipment. The Selecto-Switches are designed to
sliminate the unnscessary plugging & unpiugging of cables which connect printers,
terminais. or mogems fo various computers. By using a Sesecto-Switch. you achisve
mare efficlant sysiem operation, better utllization of peripherais & computer ports,
sliminate redundant hardware & recuce sarvice calls. S yr. limited warranty on ali
Selecto-Switchas. No power required. Size {inghes): 10L x TW x 3H. 2% lbs

RS232 SERIAL SELECTO-SWITCH
« Switchas all lines of asynchranous data ® Easy expansion of
serlal ports e Connectors are female DB25 type

PANT N, _ OESCRIPTION . PRICE
QRS232:AB 2-Way Swltch . . 1$130.05
QRS232.ABC 3-Way Switch .$178.96

DB25 PARALLEL SELECTO-SWITCH
» TRS:80, Appte, and IBM compatibie » Switches 24 lines (lne
1 is ground) ¢ Connectors are femais DB25 type

PARTNO. OESCRIPTION _ emce
GP24-AB 2:Way Switch . .$138.95
QP24.ABC 3-Way Switch . .$178.96

CENTRONICS-STYLE SELECTO-SWITCH
® Switches ail 36 lines « Connectors are female Centronics

PANTNO.  OESCRIPTION _emice
QCENT-AB 2Way  Switeh. ... .. $198.05
QCENT-ABC 3-WaySwiteh. ... ... $220.85

ACCESSORIES FOR APPLE* COMPUTERS

Extended 80 Column/64K RAM
Card for APPLE lle*

Numeric/ Auxiliary Keypad
for APPLE lle*

Computer Asady

Jeses

fous the muran <aoaclly an gu e 0 coemn

v
ot o oo prceats o ano
memory (o alow oarimming not

The JETS 8 ricausiliaty xeypad for (h
JEO1S t0 & newly Atoducso numericisusilia ':yula or tha e o

PRt ia” oltuing vy o ey oo

Lowd: mign denmly vowed
2" x €8 " baerd « Fully

84 Bytes of AAM onla o
proger oowalion

E
n-uln i e rom st Wor rcessng — e 100 s it o sren
. ey o w13 5 sivanay wge D0gms | Ue
N Ao CHRBAS e Harwry us 40

JEB14 Ansembled and Tested 380.95 JEBB4 Assemblad and Teated .$180.05
Switching Power Su J;ply Coollng Fan for APPLE II,
for APPLE Ii, Il + and /le* I+ and /le*

alvenes,

Micro-Loglc Corp. ‘@

it \\\w 4
MICRO-CHARTS ;r— @X‘

|

* Fully decoded am . Inlunl mm * 2-8ided, totatly cnmmm (v » Compact
lastic » Perfect for programmers & sngineers
I nulmcllon bet, disazesmbly, ASCII, bage conver-
ompars v, [ump, Interruipt steucture, Dinout, cycle times,
& much more,

dlagrama, bug no!

sonures+ Bimuies
o ot
o ot tetmvount

40,08

FIT TWO DRIVES IN THE 8AME SPACE A8 ONE CONVENTIONAL 8" DRIVE
COMPATIBLE WITH
TRS-80

TEAC FD55A SHUGART SA455

(1e27 plgeu) Contains Data Sheets on all of
intel’s Microprocessors and Perlpherals.

ATARI PADDLES

JE664 EPROM PROGRAMMER
8K TO 84K EPROMS — 24 AND 28 PIN PACKAGES

n Pvn n nllﬂl sd EPAOMS » Emulat PnOMl

nd checks tor prof
omputar lmmm
Intn MM by kuyhum « Change
EPAQM » cump Plu 8 for
rul 11BVAC, B < 10W power consumption  Enclal
w ton EV"" w/mulﬂud macha brawn and pieces » $i2e;
Wght; §
JE664-A EPRUM Progrlmmer .
Assemblaa § Tested {includes JM18A Modute)
JEBBS — RS232C INTERFACE OPTION — The JE685 RS22C Intertace
Qption Implamenis com| gum access 1o the JEGB4's RAM. Sample softwara wrltten In
BASIC provided for TRS-BO® Mogel |, Levs! I} Computer, Baud rate: 9600, Word
iqth: B bits « odg parlty. Stop bita: 2, Option may be adapted 10 other comautars. The
865 can ve Intartaced 10 any computer with &n RS232 on rmmma(lan I8 aiso pro-
wvided for Interfacing to any CP/M symm with an RS2,
.§1195.00

JEB64-ARS crrom prog, w/ JESSE Optin

Assembiea and (Incluuau JM18A Module _
EPROM JUMPER MODULES - The J684's JUMPER MODULE (Personzilty
Mmul? 18 2 plug-in Module tnat pre-uats JEGE4 tor pwnarrragvammlng puises 16

oty

Color-goorginated,
5-8/8%L x 8470 x

.$885.00

the EPAOM & configures EPRDM socket connactions for that particular EPROM
PIN M 'EPROM MANUFACTURER PRICE
JMOGA 2708 I ﬂl il
JAM18A 2718, TM52518 $14,98
JM18B TMS2716 Mmorml T (65.-12 +12) 314,08
JM32A TMS2832 Matorais, TI $14.98
FLEH: aR AMD, Fujtou, NEC, Hitachi, Intel .$14.98
JMazc 27324 (21V) Fuliteu, tntet $14.98
JMBaA MCMBB7684,
MCMBBL784 Materola $14.98
JMB4B 2784 intal 514,98
JMBAC TMS2584 T 514,98
JMB4D HN4B27684G-4 Hitachl (21V) $14.98

PART D, REFERENGE PRICE | SINGLE-BIDED: 1BM-PC DOUBLE-SIDED:
ML-280 Z8OCPU....... ...86985 | "Wl - e
ML-80BOA B0BOA/BOBSA . .85.86 | 10 ayion B K
ML-6502 6502 (86XX) . .$5.96 single-sided double-slded
ML-8048 8048, Relatives . ... $6.95 Ingbla/ . smgb
ML.7400 5400/7400 TTL Pin-Outs .§5.95 | coudls density double denslly
. [+]o} + Brushless DC
direct-drive motor dlrect- dvlve motor
BOOKS + Low SW power « Powar req,
consumpﬂon + |2voc0@ T5A
30001 National CMOS Data Book (1981) . .s6.98 | * Power
1ZVDC @ 3A + 8 meec. track to track
(840 pages) 74C, CD4000, and A/D Convertars _‘ SVDC @ S5A + Gompatlole with
30003 Natlonal Linaar Data Book (1982} 31196 | * 8 msec. track to track SA400/ 450
{1378 pages} LM, LF, ADC, DAC, LH Series » One year wartanty Shugart SAdSS » One ysar warranty
lze: 5% W "H x 8D Size: 5.75"W x 183°H x 8°D
30008 Natlonal Mamory Data Book (1980) 3698 ';:Tg::"g on ;";1 S, :W:Tghl'lili = SLlE0
(464 pages) RAMs, ROMs, PROMs, EPROMs Series | = b5 on e
FD55A....... L.......$249.95| SA455 ... .. .. .. : .$259.95
30008  Intarait Dats Book (1983) -99.95
{1358 pages) Complete line. .
. e o Keytronics 90-Key Keyboard
30010 Natlonal Audlo/Radio Handbook {1880} .38.95 WITH SE
{240 pages) Pre-Ampa, AM, FM & FM Sterso, Power Amps SECURITY KEYLOCK SWITCH
30011 Nstidnal Linear Application Handbook (1960) KITX TR . 5
(738 pages) Application Notes, Linear Brlets, atc. N gu'r.;';"c:r;"'ol. VAL z70 T
30012 Nations) PAL Dafa Book (1982) . seos | ) Numene fayborrd  E | .
(178 pages) Application Notes, Linear Briefs, etc. « Solld state awltches
30013 Zilog Dats Book (1983) . $7.95 . ;‘;:I:E:Fm'::q'r;b" koys 0
4t N °
{641 pages) Microprocessors and Support Chips s Sire 1L x BUW x SUTH
210830 Intel Memory Components Handbook (1983). .. ... .$14.95
(798 pages) Contalns all Application Notes, Article L )
Reprints, Data Shests, and other design Information —_— = —m——
on Intei's RAMs, EPROMa, E'PROM & Bubble Memories. Made for Vs, chnology, this keyboard features: @ securlty keylock (includes two keys) to guard
210844 Intel (1983) . 814,95 unlulhcrlz n 11-kéy numerlc keypad; cursor ci nd 10 usef-programmable keys. Ele: al
Black, Comptate with cese, keyboard uumb\y.

quire +5VDC. Color (case): White. Color (kaynu
40- lncn Imuhca cable, and schematics, Weight: 7 Ibs.

Part No. KB270

$79.95 each

MICRD SWITCH 85-KEY KEYBOARD
Word Procasaing Keybasrd, 26 Pin Edge Card Connaclion. Supply Voltage +BYOC. Main Keyboard
s QWERTY. AGHlona! Key Pada for Cursor and word pra S tunctons.

Il’'s Black Hole
EPROM Eraser

The Biack Hola EPROM Erasar will compistely and sately srase 8 EPROMS In less than
8 minutes. The Black Hoie ia 8 lully automatic cassetts loading eraser featuring
U-ahapsd 4000 hr, UV lamps mounted tn a special ALZAK (UV rafisctivity of .8)
parabohic light tunnel. In operation, the user slips In an antl-gtatic Bug Box {3 ea.
Incl.) containing the EPROMS 1o be msou Into the \uidlnq 4lof on tha front pane) of
Black Hols, The rest s fully suloma Black Mole latches tha Bug Box Into
place, turng on the UV lamps and sta ully solig state (CMOS) LV Integratian
dosa timer. The parcantage ezasura tima (s monitorec and dlapisyad on & front pane(
LED readout. At the and of the erase cycie, the Black Hols ajacts the Bug Box con-
taning the 9 erasad EPROMs ano turns off power

PARTNO.
ULVv-008 Aaplacamant Lamp for ERS.008 .
ERS-008 erasar, Auto Ejact & LED Readout .

SAVE HUNDREDS OF $$$ BY UPGRADING
MEMORY BOARDS YOURSELF!

Most of tha populsr memory bearda atlow you to add an sdditional
84K, 128K, 192K, or 256K. Tha tBMA4K Kit will populata tl

In 84K byta increments. The kit (s simpls to Instsli ~ Juat insert the
nine 84K RAM chips in the provided socketa and set,the two groups
of ewltches. Diractions sra included.

IBM64K (Nine 200ns 64K RAMs
EXPAND YOUR MEMORY

TRS-80 to 16K, 32K, or 48K

**Modsl 1 = From 4K to 16K Requlres (1) One Kit
Model 3 = From 4K to 48K Requires (3) Thres Kits
Color From 4K to 16K Requires (1) One Kit

**Modal 1 aquippad with Expsnaion Bosrd up to 48K Ywo KHs Required
— One Kit Required for sach 18K of Expansion —

TRS-16K3 *200ns for Color & Model 111 |
TRS-16K4 *250ns for Model 1

RS-80 Colo or 64 ONVersio

$12,95
.$10.95

Easy 10 Instail kit comes complete with 8 ea. 4184-2 (200na) 84K

controis for indoorioutdoor
or dual monktoring — can be
extended to 500 fest, Con-
tinuous LED .8~ nt, display.
Range: -40°F to 199 °F, -40°C

JSP(2)...... L., . 82,95 pair | 23 uxsuowxt-3@ K | Part No. BSSO18-1.. ... .$29.958ach | dynamic RAMs & conversion documentation, Converts TRS-80 color
HI-TEK 14-KEY NUMERIC KEYPAQ i hcation of 326 mamary wi st tha uon o il he 84K of
B | nOr Mox lcations of memory wiil allow the use of al e o
ATA R' D RIV ER SPST switching. Charcoal grey keycaps: Mountad on printed circult board. the dynamic RAM providing you have & FLEX DOS operating system.
JSD(1) ...l $2.95ea. | s ywarwen | CartNo. K14 ... ) _s9.950ach | TRS-64K2 ... ... ST TTT .$54.95
i POWER SUPPLY +5V0C @ 1 AMP REGULATED Transaction Tech 1 .
TV GAME SWITCH T o Dutput + SVOC @ 1A (also .:nvﬁ:) o 1ot 11BUAC S0t o anm sat-ciontd 5% " Mini-Floppy Disk Drive
Used on Atarl., Cosmet- " Civer 8 W 3 ond. biack pow core. B’ W . FoRTAss0) Mﬁﬁ;ﬂgmg:ffmmsr;ﬂ
’ ;
%\:\ ically blemished. 100% PartNo PS51194S .. .. ... ... .......... Sﬂ 95 sach g, wﬁg:wma dans ime Semaac ik 16
" fynctional. POWER SUPPLY +5VDC @ 3 AMP REGULATED Deltron k. Power: 4124 v 184 max, +5V0C
TGS1 1.95 Input. 118VAC, A1£4nnx ampm BY0C Anmmm-@a'mp. §V0C a .3 amp. Aﬂﬂ]glunl s (xO?ﬁV)DBAM Unn}!wo;;ncmdfos r\gﬂr‘g‘hulgg,
GS-1...$1.95ea. o e 0, S Bonlho GV | oty o
Yy . ] PatNo. QPS1, . ... .. .......................... $29.95 sach art No. imited Quantity| vice
J Digital Thgrfnon:eter Khlt POWER SUPPLY +5VDC @ 7.5 AMP, 12V0C @ 1.5 AMP SWITCHING
ual sensors — switc

Input: 115VAC, 50-80Hz @ 3 smp/230VAC, WHI$ 1.8 |m . Fan volt./power supply select swit-
mn (HIIZJDVAC) Oquu(: 8V [

Plrl Nn PSENVOS

C@l amp, 8 1t. bik pow, cord, 114" "W

,$39.95 each

DL @ 7.8amp, 12

FD250 $1 99.
Double-sided, 35 tracks. 438K bytes cepacity

FOWER SUPPLY 4-Channal Switching - Applu ‘Cnmpltlbu

FOR USE AS AN EXTERNAL POWER SUPPLY FOR APPLE

Micraprocassor minl-computer, terminal, modical -qulpmm lml mmn control applications. In-
1: 90-130VAC 47- uom umc +5v0c @ VOC @ tA: +12VDC 00 @ 1A.
ne reg.: =0.2%, io; 30 Dmcumm protecson, Aﬂ] SV maln oul-

mxlx!ﬂ!‘ 6.3/8" Ll|7/! WIIH/M'N W| W: bs.

Part No. FCS-604A §69.95 aach

to 100" Accuracy =1°

= R, S

- (?\'1. _— Simutated walnut case. AG
JE300......$39.95 -5 e o
Universal Computar Keyboard Enclosures

‘DTE"" Blank Desk-Top Enclosures
ate designed for easy modifica-
i tion, High strengih epoxy moided
Q ang places In mocha drown finish.
g $hding rear/bottom panet for servics/
component access. Top/boll, pansls 080*
Thick alum. alodine typs ‘ZUOIMMW 0l0 tint
color) for best paint adhesion after modification
Vented top & bottom paneis for cooling efficiency.
Rigid consiruction frwldas unlimited applications.
ssembly Instructions inctuded,

RRTE D 080 —)
DTE-8 Panel Wldth7.5" ...

DTE-11 Panel Width10.13" .. $27.95
DTE-14 Panel Width 13.5" ..$20.95
DTE-20 PanelWIdth18.25" .. ... . ... .. $34.95

$10.00 Minimum Order — U.S. Funds Only
Callfornla Resldents Add 6%: % Sales Tax
Shlpping — Add 5% plus $1.50 Insurance
Send S.A.S.E. for Monthly Sales Fiyer!

MasterCard I

1355 SHOREWAY ROAD, BELMONT, CA 94002
10/83 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043

Spec Sheets — 30¢ each
Send $1.00 Postage for your

FREE 1983 JAME| O CATALOG
Prices Subject to Change

Worldwide

Mail Order Electronics

8’ FLOPPY DISK DRIVE

L

= Shugart 801R
compatible

* Single-Sided

« 77 Tracks

= 400/800K Bytes
Capacity

"w ¢ Industry Standard

The FDD100-8 8 Floppy Dlsk Drive (Industry Standard} !elluras
single or_double density. Recording mode: FM single, MFM doubie
density. Transter rata: 350K Eia/acs, single denslty; 500K blll/uec
doubie density. The FDD100-B is designed to work with the single-
gided soft sectored IBM Disketts I or eq. disk cartridge. Power:
115VAC @ 50-60Hz, +24VDC mps max., +5VDC @ 1. Zsmps
max, Unit a8 pictured above (does no\ Include case, power supp!!
cables). Slze: 8.55"W x 147L x 4.5"H. Waighs 12 Ibs. Incl,
manual.

Part No. Price

FDD100-8. . $169.95 ea/

CIRCLE 20 ON FREE INFORMAT!ON CARD
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POCKET LIGHT

Complete with 5" fiourescent tube, powerfut bulb and
handy strap. Runs on 3 pcs 1.5V "C" size batterles
(not included). it's a practical, convenient, powerful
spothght and flourescent light. Its superior quaity is
ideal for indoor or outdoor use.

LOW PRICE $6.50

FORMULA INTERNATIONAL

12603 Crenshaw Bivd,, Dept. B, Hawthorne, CA 90250 ©

LASER
SUPER LATERN

Brilliant flourescent lantern
with 9" 6 watt flourescent
lube. Features include:
Powertul direct beam spot-
light with 9V pre-focus bulb;
Buzzer horn - either con-
stant or time intervais ot
sonic alarm; Twin blinker -
red amber flashing or red &
amber flashing on time
Intervals; Fully adjustable

SANYO UHF VARACTOR TUNER
FOR UHF CHANNELS 14-83
Tuning voltage +1t to +28VDC. input impedance
7541 IF band width 7-16MHz. Size 2%" x 1Ve" x %"
Supply voitage 15VDC.

Model 115-B-403A. Video IF 45.0MHz
Model 115-B-405A, Video IF 62.5MHz
$19.95
Tuner is the most important part of the circuit. Don'l

let those $19.00 tuners fool you.
All units are brand new from Sanyo. When ordering
please specify model number.

®sanre '
® eu @ 1
. ’WW;.;!

nylon strap. Operates from
D size batteries or plugs
into vehicle clgar lighter
socket.

SPECIAL $11.95

UNIVERSAL
Ni-CD BATTERY
CHARGER MW-398

Charges 9V, AA, C or D size Ni-CD batteries all at one
time.
Part No. 050-0190 $11.50 ea.

SUPER FM WIRELESS MIC KIT
This new designed circut uses high FREQ FET
translstors with 2 stage pre-amp. Transmits FM
range (88-120MHz) up to 2 blocks away and with the
ultra sensitive condenser microphone that comes
with the kit allows you to pick up any sound within 15
ft. away. Kit includes all electronic parts, OSC coils
and PC Board. Power supply 9VDC.

FMC-105  $11.50 per Kit

6-WAY A/C ADAPTOR

Input: 110VAC. Output: 3V, 4.5V, 6V, 7.5V and
12vDC. Current: 300mA.

OUR LOW PRICE

$5.50 ea.
No FCC Licenss CRYSTAL CONTROLLED
Aequired WIRELESS MICROPHONE

OUR PRICE $45.50
Additional Migrophone
{Transmitter) Available
st $28.00 ea.
MURA WMS-49

SYSTEM
Transmitter: FET mic for flat
30Hz-18KHz response. X'tal
controlled 49MHz AM Band

MARK IV — 15 STEP
LED POWER LEVEL INDICATOR KIT.

This new stereo Indicator kit consists of 36 4-color
LED's (15 per channel) to indicate the sound level
output of your amplifler from —~36dB to +3dB
Comes with a well designed siik screen printed plas-
tic panel and has a selector switch lo allow floating or
gradual output indicating. Power supply Is 6-12VDC
with THG on board input senshtivity controls. This unit
can work with any amplifer from 1W to 200W. Kit
includes 70 pcs driver transistors, 38 pcs matched
4-color LED's, ail electromc components, PC Board
and front panel. MARK IV KIT  $31.50

tor drift-free performance.
100mW output {range
approx. Yamile) for re-
liable long range
transmission
Powered by a 9V
radio battery.
’ Receiver: X'tal con-
o trolled locks on
49MHz transmitter signal. On panet VU meter, moni-
tors the signal strength from the microphons. Stan-
dard phone jack outtet connection to a P.A, or other
phone input. 9V battery inctuded. This profassionat
set ig 1deal for on stage, In fietd, church, in house or
outdoor use.

b
[)

¥
LT

PROFESSIONAL FM WIRELESS
MICROPHONE

‘Made by one of the leading Japanese manu-
facturers. This lactory assembled FM wireless
microphone is powerad by two AA size batteries. It
transmits in the range of 88-108MHz. Element is built
in a plastic tube type case with an omni-directional
electronic condenser microphone unit. By using a
standard FM radio, signal can be heard anywhere on
a one’ acre lot. Sound guality was judged “very
good.” MODEL WEM-36 was $16.50.

ON SALE $8.25 ea.

For information (213) 973-1921 ¢ Orders Only (outside Calif.) (800) 672-8758

LOW T.I.M. TRANSISTORS
100W + 100W

+ Employs Hitachi low noise I.C. for pre-amp « Max.
output 16 V P-P (non distortion) « With hi-low filter, and
tone defeat circuit - Rear power amp with shon circuit
protection « Giant heat sink for maximum results « Tone
controis + 14dB - All components (except pots for voi-
ume, and tone controls) are pre-assembied, the quality
is guarantged. « Power supply DC+35V-50V

MODEL: SA802C
Part #370-0340..... $85.00
POWER TRANSFORMER
(68V-80V CT 6 AMP)
Part #670-0220 .. ... $24.50

HEAVY DUTY 500mA
MULTIPLE AC-DC ADAPTOR
For ali battery operated electronic equipment up to
500mA with LED indicator.
Input: 117/220VAC, 50/60Hz
Qutput:
3,4.5,6,7.5 9and 12VDC.
Modei SA-8112A
$25.00 ea.

=y

A GOOD BUY
at $65.00

FLOURESCENT AUDIO LEVEL MONITOR

This 15 the kind of VU monitor that s being used by
most amplitier manufacturers IC’s are used to simpiify
circuit layout, Easy 10 assemble and can be used with
alt power level ampitiers. Power requirement 12VDC.

TE-221 KIT
For Just $28.50
{Limited Stock)

TA-800

120W PURE DC POWER STEREO AMP KIT
Getting power hungry from your small amp? Here's a
good solutionl The TA-800 is a pure DC ampllfier with
a built-in pre-amp. Ali coupling capacitors are elimin-
ated to give you a true reproduction of the music, On
board tone and volume controis combined with bulit-
n power supply make the TA-800 the most compact
sterec amp availlable. Specifications: 60W x 2 into

TA-1000
KIT
$51.95

Power
Transformer
$24,00 ea.

100W CLASS A
POWER AMP KIT

Dynamic Bias Class "A" circuit design makes this
unitunique in Its ctass. Crystal clear, 100 watts power
output wil satlsty the most picky fans. A perfect
combination with the TA-1020 low TIM stereo pre.
amp.

Specifications « Output power 100W RMS into B{}
125W RMS into 4{) * Frequency response
10Hz-100KHz - THD less than 0.01% + S/N ratio
better than 80dB - Input sensitivity 1V max. - Power
supply x40V at 5A,

8(). Freq Range: OHz-100KHz+3dB. THD: .01% or
better. S/N Ratlo: 80dB. Sensitivity: 3mV into 47K
Power Requirement: +24-40 Volts.

SANYO ANTENNA SIGNAL BOOSTER

This Booster is spectally designed for UMF Channels
(14-83). After installing (between the antenna input
cable and the UHF tuner), this unit will provide a
minimum of 10dB gain, that is approximately 2 times
better than you are seeing now. Ideal for those who
live in apartments that can not put up an outdoor
antenna. Small in size, only 2" x 1%" x 1" Supply
voltage Is 15 VDC.

Modet 001-0076
$12.50

60W +60W O.T.L. AMP

Stereo pre-amp+tone control + power amp. All in on
unit, fully assembied! Compact in size: 7"x4¥%"x2'4".
Can be fitted into most cabinets. Power transistors
using 25C1667 X 4 to grve a max output of B0W + 60W.

« Frequency response: 20Hz~85KHz{ - 1dB) * Total
harmonic distortion: 0.02% (1KHz) - Signal/Noise Ratio:
88 dB (open loop) + Tone control: 100 Hz+18 dB 10
KHzx14d8 - Dynamic range: 60 dB - Power Supply:
48V--70V 5 Amp. - Filter Capacitor: 4700 5. 75V or better.

MODEL: SA-4520
Part #370-0350 . ... ..$39.95 ea.

1 Transformer Part #670-0230... $22.50 ea.
2 Filter Capacitor 4700uF 70V

$6.50 ea.

WHISTLE ACTIVATED SWITCH BOARD
All boards are pre-assembled and tested. You
whistle to s FET condenser microphone trom a
distance, as far as 30 feet away (sensitivity can be
easily adjusted), and it will turn the switch on. If you
whistle again it will turn off. Ideal for remote control
toys, electricat appliance such as lights, coffee pots,
TV, Hi-Fl, radio or other projects. Unit works on
9vOoC.

Model 968 ..$2.50 ea.

LOW TIM DC STEREO PRE-AMP KIT TA-1020
Incorporates brand-new DC design that gives a tre-
quency response from 0-100KHz =0.5dB, Added
features Ilke tone deteat and loudness control iet you

1 WATT AUDIO AMP

All parts are pre-assembled on a mini PC Board.
Supply voitage 6-9VDC . . . Special Price §1.95

taitor your own frequency suppiles to eiiminate power
fluctuations!

Specifications: ® THD/TIM less than .005% e Fre-
guency response DC to 100KHz +0.5dB e RIAA
deviation =0.2dB ® S/N ratio befter than 70dB e

6W AUDIO AMP KIT
TBA810 with Volume Conlrol. Power Supply
6-18VDC Onty $7.50 ea.

Sensitlvity; Phone 2mV 47K(1, Aux 100mV 100K(} e
Output level 1.3V ® Max output 15V @ Tone controls;
Bass =10dB (v S0Hz, Treble =10d8 @« 15Hz @
Power supply =24VDC @ 0.5A. Kit comes with

“FISHER” 30 WATT STEREO AMP
MAIN AMP (15W x 2). Kit Includes 2 pcs. Fisher PA
301 Hybrid IC, all electronic parts with PC Board
Power supply =16VDC (not included). Voltage gain
33dB, 20Hz-20KHz.

Super Buy

Only $18.50

SEND ONE DOLLAR
FOR OUR DETAIL CAYALOG

Inside California
Outside Calif. (incl. Mexico'& Canada)
Overseas

regulated power supply. All you need Is a 48VCT
transformer (. 0.5A

Only $44.50
Transformer
$4.50 ea.

Shipping & Handling Charges
under $50.00 Over §50.00
Purchase Purchase
10% 5%

15% 10%

25% 20%

PROFESSIONAL REGULATED
VARIBLE DC POWER SUPPLY KiT

All solid state circultry with high efficiency power tran-
sitor 250388 and IC voitage regulator MC 1733, Output
voltage can be adjusted from 0-30V at 1A current
limited or 0-15V at 2A current limited. intemal resist-
ance I8 iess than 0.005(}, ripple and noise less than
1mV, dual on panel meters for voitage and current
reading, also with on board LED and audibie over load
indicator. Kit comes with pre-drilled PC Board, instruc-
tions, all necessary electronic components, trans-
former and a professional looking metal cabinet. The
best project for school and the most useful instrument
for repairmen. Build one today!

Model TR88A
0-15VDC @ 2A

Model TR88B
0-30VDC @ 1A

$59.50 per Kit

MAGNETIC HEAD EQUALIZER

« Standard RIAA curve for alt kinds of magnetic heads +3
stages Crossover circut for best results - Output voltage
guaranteed to be stable without any oacillation « Power
Supply: 24 V.D.C.

MODEL: MA-142
Part #370-370 . ....56.95 ea.

STEREO MIC. AND ECHO MIXER
FOR STEREO AMPLIFIER SYSTEM
The circultry employs all Integrated circuits, BBD type
echo circuit, echo time can be adjusted (max. .30
Msec.} Also with a microphone preamp an the board.
Fully assembled.

MODEL: MX208
Part #370-0360 . . ...$29.95 ea.

- * SPECIAL #
Exceltent Price!
Model 001-0034
$29.50 per Kit
Transformer
$10.50 ea.

TA-322 30 WATTS TOTAL
15W + 15W STEREO AMP KIT

This is a solid state all transistor circuitry with on
board stereo pre-amp for most microphone or phone
input. Power output empioys a heavy duty Power
Hybrid 1C. Four built on board controls for,
volume, balance, treble and bass. Power supply
requires 48VCT 2.5A transformer. THD of less than
0.1% between 100Hz-10KHz at full power (15 Watts

Minimum Order $10.00/Calif.
add 6.5% Sates Tax. Phone Orders Accepted
on VISA-or MC ONLY. NOC.0.D.’s. Prices'sub-
ject to change without notice.

+ 15 Watts loaded into 8{1).

Residents

20 STEPS BAR/DOT
AUDIO LEVEL DISPLAY KiT

This new designed audio level display unit is using a.
new Integrated circuit trom National Semiconductor to
drive 20 pleces of color LEDs (green, yellow and red) on
each channel. It provides two types of display methods
tor selection ‘bar’ or ‘dot’. The dispiay range Is from
- 57dB to 0dB. Kit is good for any amplifier from 2 watt
10 200 watts! Power supply requires 12V AC or DC. So it
is great for cars as welll Kit comes with printer circuit
board, ail LEDs, electronic components, switches, and
8sitk screen printed protessional front panel.

MODEL: TY-45
Part #370-0280 . ....838.50

—

-

STORE HOURS
MON-FRI—10-7
SAT—10-6

*Apple and Apple |l are the trademark of APPLE COMPUTERS, INC

CIRCLE 76 ON FREE INFORMATION CARD
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mum N NEW IMPROVED |  AuTOTERM™
~£ @ PINecom  BREAK THRU! KEYBOARD LI T \\Y-?gs
9

—4——{—‘ No more copyright problems!! 100% Apple 11 Compatible!

i Features: 40/80 column auto-selectable
e Upper/lower case ®Full size key- with NORMAL/REVERSE and
board with numeric key pad HIGHLIGHT functions
® Auto repeat keys ©25 Pre-programmed e capable to run PASCAL & CP/M
function keys 48K RAM user memories ® SHIFT function as typewriter

can expand to 192K e2W Audio AMP witt
volume control eidigh resolution color
display with graphics ©110/220V 5 AMP
switching power supply eGuarantee to run
on CP/M eFully assembled and tested
DIRECT SALE $549.00

(Add 5% shipping and handling)

GREAT INPUT.
Iintroducing the KoalaPad™ Touch Tablet

» Under $125 with Micro Ilustrator™ software. = Paddle,
joystick, keyhoard and mouse in one. * Perfect for com-

RO

PART # puter graphics, games, education. * Friendliest controller
900-0080 available-—perfect for youngsters. » For Apple®, Atari*
Commodore®, and IBM™ personal computers. » Com-

$75.00 patible with most game and educational software.

EPROM
PROGRAMER CARD AP-64e¢
Program any 2716, 2732 or 2764 EPROMS

® Plug to any slot of your apple” computer, ANTI-STATIC PLASTIC
® Noextraequipment needed, completely reliable MINI-FLOPPY DISK
® Auto blankcheck, compare, read, copy, STORAGE CASE

monitor functions,

Holds up to 75 514" diskettes

® Automatic verify. .
® Errors indicated on screen. with 4 dividers
® Burning voltage adjustable, color: smoke clear on top
® Dip switch for different EPROMS with light brown bottom
. ® No jumpers required. MODEL : MINI-FILE
® Firmware included. $19.95 EACH Introductory Offer *99*

80 Column card for Apple 1le® | Apple Il + Compatible
SPECIAL $4995 each

“ Model: 80CIIE
\\‘— *THIS CARD IS NOT «
MADE BY
APPLE COMPUTER

HEAVY DUTY JOYSTICK THE MICRO-1I

i 7 .
T FOR APPLE* OR PINECOM COMPUTERS The Apple look-alike
™| Metal casc with 2 fire buttons, 360 degree and compatible computer,
[ ﬁ cursor control, auto centering and two fine 48K RAM on board with numeric key pad, EU“Yl z:sselmbled
| trimer uppe case keyboard pecial price
T MODEL: THE COMPATIBLE Il $34.95 pper/lower cas v '
_r_::‘l 1 SORRY! ROM SET IS NOT INCLUDED! $519.00
| ] : =
| *Apple 11 & Apple lle are registered trademarks of Appte Computer, Inc. U.S.A.
0 D ORNI A
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PHQO ORDERS Q BUU-C . . ) 0 -
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P.0. BOX 74D 24 HOURS OF RECEIPT

Toll Free Order Desk 1-800-225-4876
SOMERVILLE, MASS. 02143 TOLL FREE 1-800-343-5230 | MasterCard, VISA, American Express ,.:-_
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4N26 OPTOISOLATOR. . . 4 .40 600 .11 30 80 200 880 1500 oy e kg vasien 0 7eS28 .90 equipment
1 WATT ZENERS: 3.3, 4.7, 5.1, 56 GB B0 13 35 1.00 250 1050 1800 [fiasy 40 7418182 90  74LS30 2.00 B .
8.2,9.1,10,12,15,18,0r22V. .. .. .6/$1.00 000 20 45 1.25 300 1250 2600 [ ass 40 vasied %0 m::%; 3.60 interaction,
74540 a0 745184 90  74LSS 70 N
FLAT DIP SWITCHES REGULATORS 740342 5 74LS186 .90 748366 70 clean up interference,
RIBBON CTS206- 4 4POSITION .75 { W00 9675 I2KILAIOS,... 4175 | 7487 B0 748186 150 74LS367 .70 bd # e ik
CABLE CTS206- 7 7POSITION 95 74851 .40 7418169 2.50 74LS3e8 70 cur, amaging power line spikes and
GRAY CTS206- 8 B POSITION .96 LM317T7 ] e '3‘4%3.02(36‘ 8 912 $ 75 foulsse 40 745170 190 7483 120 i 1
CTS 20610 10POSITION 125 | oo o124 20 Bor2ey .8 75 7M™ s 74817390 7LSaM 120 lightning bursts.
28 gauge 16, 18024V 5 Koasa .80 748174 90 74LS37T 1.0
zons 12, 16024 S Lasians s tav Jasrs % TASIE %0 74USBE 80
26 conductor DIP LM 3377, 8195  3A. 8395 J R e jasier 19 745390 1.0
.60/t SOCKETS 20PIN .25 7aLSE 80 7ALSI .90 74LS393 1.10 | ISO'I lsolator
40 conductor | 8PIN .10 22PIN .25 TANTALUM CAPACITORS e M) @ wese 25 | . , :
190/t 14PIN 12 24PIN 25 } 22UF35V 5/$1.00 15UF16V 3/81.00 | o o W reless 150 3 isolated sockets; quality spike
. 5 ATUF35V 5/$1.00 30UFBV  5/$1.00 Jrass2 70 74LS194 .90  74LS670 1.20 oS . .
50°°1"88°t°' :gim ;g i(s)z:z i?) 68UF35V 5/$1.00 33UF 15V s 50 fresss 0 TALSI 80 BISY 120 | suppression; basic protection. . . £76.95
. - B 74181 90 S$88 1.
WF20V  6/$100 47UF20v ¢ 8 |4%% & TSR0 % suS% Ax | 1SO-3 § Isol
Pl 20KV DIODES 22UF20V §/$1.00 6BUF16V  $1.00 Tais221 V.10 -5 duper-isolator
aEN -y & 250 ma $1.95 i%iggx :':1& 120U::6V 31‘;2 MULTI TURN TRIM POTS 3 dual isolated sockets; suppressor;
i ’ 4 §1. j .
18PIN @[ DB CONNECTORS | cairaoy s/sio0 smoriov s10 | 200N 5K commercial protection. . . ....115.95
RN 01 0Bop - s2.00 DB2EP - 1200 1 ) : H00OHM 1ok
2P 1191 Dooe - "300 Dams . 3 10UF20V —$ .40 330UF10V  $1.76 | spoomm  3/$2.00 50K 1SO-17 Magnum Isolato
o Lo 1:88 | Hooos- 1.10 HooDs- 110 ZUF10V — 8 .30 1000 OHM 500K 4 solator
Q POSTAGE RATES TERMS 0B CAVBRIOGE. MASS SEND CHECK  SEND 25 FOR OUR CATALOS 4 quad isolated sockets; suppressor;
z 1 FOR ORDERS UNDER $25.00 OR MONEY ORDER. MINIMUM L ING S "
0 :gg s&"‘;o‘.’, ORDERS BETWEEN $25.00 & 850.00 COO PURCHASE DROER OR CHARGE 12000 RECTIFERS 15 HAMPSHIRE | laboratory grade protection. . . 200.95
o ADD 3% FOR ORDERS ABOVE $50.00 MINIMUM MAIL OROER 45,00 . .
P-
o 547-7053 ‘
] TEL. (617) < ”
o SOLID STATE SALES = e s S e X Electronic Specialists, Inc.. |
O- OF OUR ORDERS WITHIN . 171 S, Main St., Box 389, Natick, MA 01780
[}
<
o

FOR ORDERS ONLY
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

RANSFORMERS HELPING HAND LIGHTS SOLDERING

120 volt WILL HOLD P.C. BOARD OR “ 5 GRAIN OF WHEAT IRON STAND

primaries OTHER SMALL ITEMS AND 2 ;
ALLOW BOTH YOUR HANDS - T1SIZE Go=
FREEDOM TO WORK. o 125" DIA. (3.15mm) SPRING STEEL IRON HOLDER

SEVOLTS at 750 MA  $3.00
ON WEIGHTED BASE
8 VOLTS at 150 MA $1.25 $6.50 EACH 310 6 VOLTS 3 for $1.00

16.5 V. at 3 AMPS $6.50 Rated: 55ma @ 5 VOLTS $5.00 EACH
WYLIEIEL $3.50 81012 VOLTS 3 for $1.00

i 82 1 ewienes ez @svorts [ 42 yOLT A.C. POWER UNIT

24 VOLTS st 250 MA  $2.50 1210 24 VOLTS 3 for $1.00
: THIS UNIT CONSISTS OF A 12 VOLT 2 A
:: :%TT",: :'-::w ,’:-:3 3 STATION CONNECTOR Rated: 45ma @ 14 VOLTS TRAsNgFORMgR,S 1SA3POCIRCUIT snsixg;
M . 4 PRONG CINCH JONES SOCKET AND A 3
DC WALL NON-INTERLOCKING @ ng@ T1 SIZE WIRE A.C. CORD ALL MOUNTED IN AN
’ 3-2PDT SWITCHES. | 5 CONDUCTOR IN-LINE PLUG ) ATTRACTIVE 4%" x 5%" x 3" CHASSIS BOX.
oY ﬁf&igg;zﬂfg AND CHASSIS MOUNT sack. | WITH WIRE LEADS g%og o??apsﬁ;ieﬂ AJNICEISTARTIEOR
6 TWIST LOCK STYLE, SAME AS B © $8.50 PER UNIT
X 3106 VOLTS 2 for $1.00 -

ALL ARE 115 VAC 1%” BETWEEN

SWITCHCRAFT 12CL5M. . T S

PLUG IN MOUNTING CENTERS. $2.50 PER SET
$1.75 EACH 61012 VOLTS 2 for $1.00 METERS SWITCHES

4VDC at 70 MA $2.50 5 STATION CRYSTAL ﬂ""“:‘:jg':: s@:'VOL;S 0-20V.D.C. MINI-PUSH BUTTON
' CASE STYLE HC33/U to or $1.00
9 VOC at 225 MA $3.00 INTERLOCKING Rated: 45ma @ 14 VOLTS 0-20 VDC FULL SCALE 8.P.8.T. MOMENTARY
16.5 VAC at 10 VA $3.50 2 MHZ $3.50 EACH NORMALLY OPEN
17 VAC at 500 MA $4.00 MADPE By :‘LPS« = B::SEE:LATE 174" BUSHING
i e gigpg?\ ° TRANSISTORS P Slw SET-UYPTAESST 35¢ EACH
2K 10 TURN SWITCHES ON FULLY 2N708 5 for $1.00 WITH INDICATOR 10 FOR $3.25
INTERLOCKING ASSEMBLY. 2N2222A 4 for $1.00 WIRE LEADS }: $5.50 EACH 100 FOR $30.00
MULTI-TURN POT 3%” BETWEEN PN2222 8 for $1.00 . SPECIFY COLOR:
183" DIA. (4.14mm) 1 MA T

SPECTROL MOUNTING CENTERS. 2N2904 4 for $1.00
#MOD 534-7161 $2.50 EACH 2N2905 4 for $1.00 310 6 VOLTS 2 for $1.00 25/16" SQUARE GREEN, YELLOW.
$5.00 EACH 2N2907 4 for $1,00 Rated: 45ma @ 6 VOLTS PANEL METER ;|

MJ3030 250
5 STATION 23058 :,m 10 12 VOLTS 2 for $1.00 o Ry | KEY SWITCH

VARACTOR NON-INTERLOCKING | 5.5..¢ <aTod Rated: 55ma @ 8 VOLTS ss.soeacn WY |
DIODE sweroseoveocer 2% s | s 2o i e
H or $1. Rated: 45ma @ 14 VOLTS - .D.C. W
INDEPENDENTLY. 2N4401 5 for $1.00 @ 0-15V.D.C »';gg;fg,?s“s L ““'
BB-103 3 for $1.00, $2.50 EACH 2N4403 5 for $1.00 NEON W/ RESISTOR THIS 2-1/4" $3.50 %
33PF 100 FOR $30.00 2N4398 $1.50 BEEGT &= - \\ SQUARE METER
D43C8 2tor$1.00 | <=B====_ 5olmaTiON \ b MEASURES

pac2 75 d . 0-15 VDC. LIGHTE|
2 CHANNEL LIGHT ORGAN |05 7o |L7tors100 eromzovout | WY CETTS o, PUSH DUEROR
EASILY HOOKS INTO STEREO SPEAKERS TIP 32 75 120V INDICATOR -
AND ALLOWS 110 VAC LIGHTS TO DANCE TIP 121 75 K
WITH MUSIC. TWO SEPARATE 110 VAC 4 U8 TIP 126 I5 : METAL OXIDE B S aEDM20NAG

S A 10 AMP. S.PS.T.
SUDI0 SramaLs. Ust Two oroaNs Fon  TASL MICROWAVE NEON INDICATOR, RATED VARISTOR “POWER” PRINTED ON
STEREO . > - TRANSISTOR 120 V 1/3 W. MOUNTS IN :@ 2FOR FACE. MOUNTS IN
" $6.50 PER UNIT 5/16” HOLE . .. RED LENS. $1.50 e
: p » | MRF 901 Repucep TO 75¢ EACH G.E. ¥ V82ZA12 7/8” SQUARE HOLE .

COLOR LIGHT STRING AVAILABLE $1.75EA p N.P.N. SILICON $2.00 EACH 10 FOR $7.00 50 VOLTS, NOMINAL D.C. | $1.50 EA 10 FOR $13.50
100 FOR $65.00 VOLTAGE. 5/8" DIAMETER.

FREE! FREE!

LIN ' \ COMPUTER EDGE L.E.D.’S
= COR% GRADE CONNECTORS | STANDARD JUMBO

> ==
DIFFUSED
TWO WIRE 8 VOGRELAY E CAPACITORS RED 10 FOR $1.50

9 ATURI .P.D.T:
6 18ga TWO WIRE RIS A 1700 m1d. 150 VDC $2.00 GREEN 10 FOR $2.00

3 AMP CONTACTS P
SIEORISEO0 FUJUITSU # anazmoos 21/2" DIA x 4 3/4” HIGH i A S HELLOWRIOIRORI$2.00

THREE WIRE $1.75EA 10/ 16.00 3,600 md. : 15 PIN GOLD
18 INCH 18ga THREE WIRE JOVDCENg$1:00 SOLDER EYELET $1.75 EACH Ll )
g g MINIATURE 1.3/8" DIA. x 3" HIGH 5 VOLT OPERATION
EGULATED 2 tor $1.00 6.400 md " ReD JuMBO SIZE
FULLY ADJUSTABLE 6 VDC RELAY ORVBCE ' 15/30 GOLD $1.00 EACH
5 VDC AT 3 AMPS. 8 FOOT 18ga THREE WIRE B $250 SOLDER EYELET $2.00 EACH )
$18.50 EACH $2.00 EACH SUPERSMALL [I'1 /8" DIA. » 4 14" FaGH BI POLAR LED
C 3 SPDT RELAY; || 18,000 mtd. 75 VDC $4.00 18/36 GOLD 2 FOR $1.70
GOLD COBALT | 2 1/2" DIA. x 4 1/2" HIGH SOLDER EYELET $2.00 EACH ) .
KEY SUB-MINI LED

CONTACTS. 22,000 mfd. 15 VDC
ASS SLIDE ; POTS RATED 1 AMP AT 30 VDC; | 2" DIA. x 2 172" HIGH $2.00 22/44 TIN
EMBLY HIGHLY SENSITIVE, TTL [ 22,000 mfd. 40 VDC IP.C. STYLE; NO MOUNTING EARS. TP & R
5 KEY W $2.00 EACH 10 FOR $18.00 E }

T IBLE, [ 2" DIA. x 6" HIGH $3.00
DIRECT DRIVE POSSIBLE, RED 10 FOR $1.00

OPERATES FROM 43 TO [ 24,000 mfd. 30 VDC
SOLID STATE 200 FOR $18.00

$1.00 100K linear tape 6 V, COL RES. 220 OHM. ;ﬁ%%ﬁ;&"JﬂgH $3.50

GREEN 10 FOR $1.50
EACH 2" LONG 13/16" x 13/32" x 7/16” 1 3/4" DIA. x 4" HIGH $2.80 RELAY

CONTAINS 5 SINGLE-POLE [ 1 5/8” TRAVEL ~ 75¢ EACH o] YRS 72,000 mid. 15 VDC CONTREE LED HOLDERS

" DIA, x 4" HI ! TWO PIECE HOLDER
No:::sLJ;E%ZEgMS"WLgﬁ:ES li YO FERORED isg.'ooé bR it Y FOR JUMBO LED
500K linear taper 21/2" DIA. x4 1/2" HIGH $1.50 | LOAD: 10 AMP 10 FOR 65¢ 200 FOR $10.00

6 KEY 27/8" LONG 13 VDC RELAY | ctames 1o riv casacirons sos e 140 VAC  $8.50 EACH
VNS PHOTO-FLASH

13/4” TRAVEL  75¢ EACH CONTACT: S.P.N.C. "INIA RE LE sm
10 AMP @ 120 VAC I u l OGG
CONTAINS 6 SINGLE-POLE DUAL 100K ENERGIZ@E COIL TO ALL ARE RATED 5 AMPS @ 125 VAC c:’?:FADcsgoTvooRL-?

NORMALLY OPEN SWITCHES. audlo taper OPEN CONTACT ... S.P.D.T. $.P.D.T. S.P.D.T. E i i

MEASURES 4 1/4" LONG. 31/2" LONG COIL: 13 VDC 650 OHMS n- (on-on) n-off-on
9 JVZLONG  soEacw | SPECIAL PRICE $1.00 EAck | (on-on) (on-off-on) 456 EACH ..
10 FOR $4.00

170 MFD 330 VOLT
11/8" % 7/8"

P.C. STYLE, SOLDER LUG

TERMINALS.
NON-THREADED K] i TERMINALS
&N 31.00 EACH
4 PDT RELAY BUSHING. 10 FOR $9.00 $1.00 EACH

POWER SUPPLY W/ PRE-AMP |. o0 x| Toonsro [T 100 FOR S0, B S bryean0

SOLDER LUG

* 3 amp contacts g
s surmr e seorosowen s QR | SO T sppr p g T ) | aronnis oronne
WILL SUPPLY APPROX. 18 VDC AND || , 120 volt a.c. cod ! {on-off-on) jenion) {on-on) :
INGLUDES A SMALL PRE-AMP TO | 22380 but fully tasted kg P.C. LUGS, (g Rl
= 1.70 EACH NON-THREADED THREADED SOLDER LUG
BOOST SIGNAL LEVEL. B holiaga BoSrmG. el e e 750 MFD 330 VOLT
RCA PLUGS FOR LINE IN/OUT. LARGE QUANTITIES AVAILABLE| 5.5 STILE 1 S AU T sl RCHIN 2" HIGH * 1 1/4” DIA.
$4.50 EACH BOCKETS FOR RELAY 50¢ sach 10 FOR $7.00 100 FOR $80.00 100 FOR $180.00 $1.25EACH 10FOR$11.00 5
TOLL FREE ORDERS ONLY . QUANTITIES LIMITED re)
1-800-826-5432 J _Lq L. | n .J [ MINIMUM ORDER $10.00 mimmmm 60
(ORDER ONLY) E L k A USA: 52.50 SHIPPING iy
(IN CALIFORNIA: 1-800-258-6666) =] O O FOREIGN ORDERS: £
ALASKA. HAWAIL, J— b lsb:‘clég'zscsurncmm c:. T
=
OHlINRORMATION : CALIF. RES. ADD 6 1/2° -~ ©
(213) 380-8000 905 S. Vermont Ave. PO BOXx 20406 Los Angeles, Calif. 90006 NO C.0.D! 8
CIRCLE 73 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

-t

MORE GAIN

Than a Varactor UHF Tuner

31500 SATISFACTION GUARANTEED

Frequency Range 470-899 MHz Channels
14-83. OQutput Channel 3. Ch 2 or 4 Avail.

= PART#B20 ... ........ $1500
WHAT'S IN IT?

To make a regular UHF tuner into a GILCO HIGH GAIN TUNER, each and every 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 het carrier diode.
2. The tuner's output is then measured on our JERROLD field strength meter and com-
pared 10 a computer derived chart from which we determine the correct value coil to add
across the IF output for maximum pre-peaked gain.
3. The tuner is then fed a standard 10db 300 ohm antenna input and while monitoring the
output on our HEWLETT PACKARD spectrum analyzer, the tuner is tuned to the desired
channel and its oscillator is offset for the desired output frequency as follows:

Channel 2: 58 Mhz, Channel 3: 63 Mhz, Channel 4: 68 Hhz
We call this step peaking because the tuner’s output looks like a peak on our spectrum
analyzer and the highest point of that peak is actually adjusted for the desired output.
4, The last step is one more measurement on the field strength meter whjch is again com-
pared to our performance chart to calculate the correct value of the second coil which is
added to the tuners internal connections.

This procedure was developed by GILCO and it is our computer derived performance
charts that make our tuner better, that's because almost every tuner gets a different value
coil before it's peaked and again a different value coil after it’s peaked. The combinations
are endless and the way we detarmine the values is our secrel. ..

'GILCO PARTS KIT &
PRINTED CIRCUIT BOARD

e Use with GILCO
High Gain Tuner

e Requires NO Maodification to
Your Television

e Individually Packaged and
Labeled Parts Save
Guesswork

e The only tools required for
assembly are: screwdriver, solder-
ing iron, voltmeter. No drilling is re- . Y —

quired to the P/C board. Pre-drilled, pre-screened, plated through the
* This kit was designed to take ad-  foles P/C board. All hardware, connectors, 22
vantage of the GILCO high gain tuner ~ page illustrated instruction manual, & Gilco Hy-
which means its circuitry is simpler Gain tuner. Kit assembles in just 4 hours.

and more efficient than those circuits that require inferior varactor tuners.

FREE 22 Page Instruction Book included with each P/C Board or Parts Kit. This in-
struction book will guide the builder through every Step of the assembly. Nearfy every
page is filustrated. With this Instruction Book, estimated assembly time is 4 hours.

HERE'S WHAT YOU GET FROM GILCO  g4=rq0
Part No. B21 Printed CircuitBoard ... ........ ... ... .. .. . .. 17
1, This Printed Circuit Board uses only one resist. This prevents Solder bridges.
Jumper, others use ning. 4. Newaest Addition: the P/C board is plated
2. The component layout is screen printed through the holes. This allows for easier
on the component side of the P/C board.  and more positive soldered contact between
3. The solder side of the P/C board is the parts and the P/C board.
covered with high temperature solder s 00
Part No. B22 Complete Electronic Parts Kit .. .. ... ... ... .. ... 80
All resistors (30), Potentiometers (1-5K, 3-10K), Panei Mount Potentiometer (10K), Elec-
trolytic Capacitors (6), Ceramic and Mylar Disc Capacitors (35), Variable Capacitors (4),
All Integrated Circuils (7), Voltage Reguiator, Heat Sink, Diodes (4), IC Sockets (4-8 pin,
3-14 pin), Power Transformer {24V, 1A), Coil Kit with No. 26 wire (4), Speaker (4'',
30z.), Standoffs, Coaxial Cable, All Miscellaneous Harware, Etc. All parts are individually
packaged and labeled.

All components including the Wire, Hardware, Coaxial Cable and Heat Sinks are includ-
ed in the parts kit. This means your assembly time from start to finish is just 4 hours.

GILCO ACCESSORIES & AMPLIFIER KITS =———

#R02 New 2 stage, low noise, 28db gain, RF Amplifier Kit.......... ..Kit $18¢°
#A03 New 1 stage, low noise, 14db gain, RF Amplifier Kit . ... . Kit $10%°
————————————— GILCO ORDER FORM = = = = = —— —
#B20 GILCO Hy-Gain Modified Tuner .. ... ........ ... S

#B21 GILCO Predrilled, Screen Printed, Circuit Board ... .. .. 700

#822 GILCO Parts Kit (Less P/CBoard) . ... .............. g0

#B20, B21, B22 Complete P/C Board and Parts Kit (all three). . $110%°

#A02 Two stage, 28 db gain, Amplifier Kit . ... ... ... ... $18%0__

#A03 One stage, 14db gain, Amplifier Kit . .. ... ... . ... $10%¢

Name _ Total__ B —
Address I )
City __ Sate _Zp __ Ship__

Mail Order Only. Send check or money order to: Total
GILCO INTERNATIONAL, INC.
P.0. Box 8817, Coral Gables, Florida 33124
CALL (305) 823-5891 for COD orders PLEASE WRITE FOR OUR FREE CATALOG
Shipping Orders under $50 add 10%, Orders over $50 add 5%, FL residents +5% Tax

$S3955555555555538355553555558558%%
PROFESSIONAL $

TECHNICIANS & SERVICEMEN
WE CAN SUPPLY ALL THE COMPONENTS FOR YOUR
MAINTENANCE, REPAIR & DESIGN WORK
REPLACEMENT FOR ECG®TYPES (Min.5 pcs. eachtype)

A3 YOUR TYPE YOUR TYPE YOUR
PRICE 5 PRICE 3 PRICE

................. 75.. ..., .99

5........2.25 526A..... 10.75
................ 1.25
.85 ! . .99 852 ..4.95

$

s s
3 3
H 3
$ $
H 3
3 3
$ $
3 . . 5
$ SUPER SPECIAL vin. 5 oc. each) $
$ TYPE NO. YOUR PRICE $
g 276 6.95 EXACT REPLACMENT FOR SG613H g
$ 2SC1172B 100 PCS. FOR 1.60 EACH S
£l SPECIAL JAPANESE TYPES Min. 5 pcs. each) [
g 2SC867A ....2.75 AN214Q..... 1.45 UPC1181H...1.25 g
$ $
$ s
$ $
$ S
$ s
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $

25C1172B...1.95 Ms51515BL...2.95 UPC1182....1.25
2SC1308K...1.95 TA7205AP...1.25 STK435......

FOR ACOMPLETE 1983 COMPONENT CATALOG CALL ORWRITE

caLL ToLL FReEe 800-526-4928
IN NEW JERSEY (201) 379-9016
COD ORDERS WELCOME ($25 Min. Order)

DIGITRON ELECTRONIC
110 Hillside Avenue, Springfield, N.J. 07081

*ECG IS A TRADE MARK OF PHILIPS ECG.
DIGITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG.

SERREAEA R AR LA L LR R R R R RS £ 1 1 1
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U OUTSTANDING
SURPLUS
BARGAIN

The Original Diablo Hytype Il
Daisy Printers w/KSR Case

. . *READYTO USE NOW ONLY
Limited supply, while they last
o used, refurbished, tested & fully operationaf!
o capable of metal or plastic wheel operation!
® we have MANY spare parts in stock!
o Interface {RS232 & Centronics) avaitable too! Please add $25 for packaging & handiing
*This printer requires +15VDC and +5VDC to operate.

o 35 characters per second!
o 10pitch, 12pitch & proportional spaceplus plotting!
o uses standard “Diablo” Daisy Wheels!

A Micro-processor interface board for RS-232
and Centronics I/0 is available for 529500
External Diablo power supply for the above: 57900

We Otfer New & Used FLOPPY DRIVES, DISK DRIVES. PRINTERS, & MORE al'BARGAIN PRICES!
Write or Call for Our Latest Flyer NOW!!!

omputer WAREHOUSE: 18 Granite St.. Haverhill. Mass. 01830
MAIL ORDERS: Box 204. Newton. New Hampshire 03858

617/372-8637 Cj\

\
&\ Sorry No Collect Calls
_—— MasterCard & VISA Accepted e

CIRCLE 68 ON FREE INFORMATION CARD

Pr_oducts &
eripherals
nlimited

www americanradiohistorv com



risms2y  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATIONS: -W—I RED

Range: 20 Hz to 600 MHz

Sensitivity:  Less than 10 MV to 150 MHz

Less than 50 MV to 500 MHz

0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)

10.0 Hz (600 MHz range)

9 digits 0.4” LED

Standard-10.000 mHz, 1.0 ppm 20-40°C.
Optional Micro-power oven0.1 ppm 20-40°C
8-15 VAC @ 250 ma

The CT-90 is the most versatile, feature packed counter available for less
than $300.00! Advanced design features include; three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed Also, a10mHz TCXO time
base is used which enables easy zero beat calibration checks against WWV.
Optionally; an internal nicad battery pack, external time base input and Micro-
power high stability crystal oven time base are available. The CT-90,
performance you can count on!

7 DIGITS 525 MHz $99

SPECIFICATIONS:
Range: 20 Hz to 525 MHz
Sensitivity,:  Less than 50 MV to 150 MHz

PRICES

CT-90 wired. 1 year warranty
CT-90 Kit. 90 day pans war-
ranty 109.95

$129.95 Resolution:

AC-1 AC adapter 395
BP-1 Nicad pack +AC
Adapter/Charger

QV-1. Micro-power Oven
tme base

External ume base mput

Display:

1295 .
Time base:
49.95
14.95

Power.

95
WIRED

The CT-70 breaks the price barrier on lab quality frequency counters. SERICES

CT-70 wired, 1 year warranty ~ $99.95

Less than 150 MV to 500 MHz

Resolution 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)

Display: 7 digits 0.4” LED
Time base:

Power: 12 VAC @ 250 ma

1.0 ppm TCXO 20-40°C

Deluxe features such as, three frequency ranges - each with pre-amplification,
dual selectable gate times, and gate activity indication make measurements a
snap. The wide frequency range enables you to accurately measure signals
from audio thru UHF with 1.0 ppm accuracy - that’s .0001%! The CT-70 is
the answer to all your measurement needs, in the field, lab br ham shack.

CT-70 Kit, 90 day parts war-
ranty

AC-1 AC adapter

BP-1 Nicad pack + AC
adapter/charger

84.95
3.95

12.95

7 DIGITS 500 MHz $799

WIRED

PRICES:

MINE100 wired, I year
warranty

AC-Z Ac adapter for MINI-
100

BP-Z Nicad pack. and AC
adapter/charger

Here's a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINE100 doesn’t have the full
frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements, it can’t be beat! Accurate measurements
can be made from | MHz all the way up to 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI-100 makes an ideal addition
to your tool box for "in-the-field” frequency checks and repairs.

SPECIFICATIONS:

Range: 1 MHz to 500 MHz
Sensitivity:  Less than 25 MV
Resolution 100 Hz (slow gate)
1.0 KHz (fast gate)
7 digits, 0.4” LED
2.0 ppm 20-40°C

5 VYDC @ 200 ma

Display:
Time base:
Power:

8 DIGITS 600 MHz $1593

SPECIFICATIONS:

Range:
Sensitivity:

Resolution:

Display:
Time base:

20 Hz to 600 MHz

WIRED

The CT-50 is a versatile lab bench counter that will measure up 0600 MHz

Less than 25 mv to 150 MHz  ith 8 digit precision. And, one of its best features is the Receive Frequency
Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The

1.0 Hz (60 MHz range)

10.0 Hz (600 MHz range)
8 digits 0.4” LED
2.0 ppm 20-40°C

adapter is easily programmed for any receiver and a simple connection to the
receiver's VFQ is all thatis required for use. Adding the receiver adapter in no
way limits the operation of the CT-50, the adapter can be conveniently

PRICES:

CT-50 wired, | year warranty  $159.95
CT-50 Kit, 90 day parts
warranty

RA-1, receiver adapter kit
RA-1 wiredand pre-program-
med (send copy of receiver

119.95
14.95

Power. 110 VAC or 12 VYDC switched on or off. The CT-50, a counter that can work double-duty! schematic) 29.95

a DIGITAL MULTIMETER $99% .:0

The DM-700 offers professional quality performance at a hobbyist price.

_PRICES;

DM-700 wired, | year warranty
DM-700 Kit, 90 day parts
warranty

AC-1, AC adaptor

BP-3, Nicad pack +AC
adapter/charger

$99.95

79.95
3.95

19.95

Features include; 26 different ranges and 5 functions, all arranged in a
convenient, easy to use format. Measurements are displayed on a large 3%
digit, % inch LED readout with automatic decimal placement, automatic
polarity, overrange indication and overload protection up to 1250 volts on all
ranges, making it virtually goof-proof! The DM-700 looks great, a handsome,
jet black, rugged ABS case with convenient retractable tilt bail makes it an
ideal addition to any shop.

SPECIFICATIONS:

DC/AC volts: 100uV to I KV, 5 ranges
DC/AC
current
Resistance:
Input
impedance
Accuracy:

0.1uA t02.0 Amps, 5 ranges
0.1 ohms to 20 Megohms, 6 ranges

10 Megohms, DC/AC volts
0.1% basic DC volts

2.95

AUDIO SCALER

MP-1, Probe kit Power. 4°C cells

COUNTER PREAMP

ACCESSORIES

Telescopic whip antenna- BNC plug. ...

High impedance probe, light loading

Low pass probe, for audio measurements . .

Direct probe, general purpose usage . ...

Titt bail, for CT 70, 90, MINI-100

Color burst calibration unit, calibrates counter
against color TV signal.

15.95] For measuring extremely’ weak signals from 10 to 1,000
1595 MH.. Small size, powered by plug transformer-included.
1295\ o Fiat 25 db gain
® BNC Connectors
® Great for sniffing RF with pick-up loop
$34.95 Kit $44.95 Wired

For high resolution audio measurements, multiplies
UPin frequency.
® Great for PL tones
® Multiplies by 10 or 100
@ 0.01 Hz resolution!
$29.95 Kit

ransay, 2lz2si

$39.95 Wired

=
(=%
PHONE ORDERS
CALL 716-586-3950

CIRCLE 79 ON FREE INFORMATION CARD

Satisfaction guoranteed - exomine for 10 days if not pleased,
return in original form for refund Add 5% for shipping

inturance to a maximum of $ 10. Overseas add 1 5%. COD. add
$2. Orders under $10. add $1.50. NY residenn odd 7% tax

3s, i3,
2575 BAIRD RD. ¢ PENFIELD, NY 14526

www americanradiohistorv com
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The Digi-Key valume discount and handling charges are simple 10 apply. Most items sold by Digi-Key moy be carbined for o valume discount Items that ore not discountable are ientitied by the 1 ANDLING CHARGES VOLUME DISCOUNT
sutfin-ND following the part number, After writing your order, total ail of the discountable items and apply the appropriate discount 1o this subloral, add the'non-discountoble wems. Then add Add $2.00 $ 0.00-5 99.99

the -andling ctiarge, We pay all shipping and insurance 1o addresses i the U 5.4 Canade ond Mexico when check or money order accomponies order s 10 Add30.75 5 100.00-5249.99
WHEN ORDERING BY PHONE, CALL: 1-800-346-5144 (Mn_, Ak, Ni., coll 218-681-6674) By moil sand your order $0: DIGI-KEY, Mighwey 32 South, Thief River Folls,’ MN 56701 Add 50.50 $ 250.00-3499.99 .

You may pay by check. maney order, Master Charge, VISA or C.O0 DIGI-KEY GUARANTEE: tny ports or pvod s purchased fram Digi Key that prove 1o bie defective will be s 50.00-599.99 Add 50,25 5 500.00-$999.99

ieploced o retunded if returned within 90 doys from receipt with @ copy of your invorce 100.00 8 Up Na Charge $1000.00 & Up

€861 H39d0100
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HIGH QUALITY £ 55dB GAIN

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
o Power Supply and Coax Switch
® 60’ of RG-59/U Coax with Connector
® Transformer for 75 to 300 Ohms
e All Mounting Hardware for Fast
and Easy Installation

SR  Scnd Cashers Check or Money Order to; "

Emy  (Personal Chacks. allow 2-5 weeks fo clean)

PROFESSIONAL VIDEO, Inc.

4670 Hollywood Blivd., Hollywood, Calif. 90027

For C.0.D. Orders Call (213) %;ggég

CIRCLE 30 ON FREE INFORMATION CARD

TECHNICAL ELECTRONICS
YOUR SUPPLY SOURCE WITH
ASSORTMENTS LIKE THESE:

LED ASSORTMENT 25 LeDsS at a price everyone

can affora! Red, Green, Yellow, Amber in all shapes

and sizes,
Stock No. 10-1501 $2.95pkg.

SWITCH ASSORTMENT 8 general purpose

toggle switches. Includes single, double, and three pole
switches from top manufacturers such as Cutter-Hammer

and others!
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
SPDT and DPDT slides. 10 pieces per package

Stock No. 12-1400 $1.50pkg.
ODDS-N-ENDS BARGAIN BOX 5 pound

Random assortment of good quality components and
parts. Includes items such as capacitors, diodes, motors,
transformers, printed circuit boards, and much

much more!
Stock No. 49-3041 $10.00pkg.

TERMINAL STRIP ASSORTMENT Half pound

of approx. 100 pieces. Random assortment of sizes and
lengths.
$2.95pkg.

Stock No. 49-2400

OROER TODAY! VISA, MASTERCARD & COO accepted for
phone orders. Please add $3.00 for UPS ground. Satisfac-
tion guaranteed. Cail or write for your FREE CATALOG!

TECHNICAL ELECTRONICS
Dept. L P.0. Box 2361
Woburn, MA 01888  (617) 935-1717

CIRCLE 8 ON FREE INFORMATION CARD |

RADIO-ELECTRONICS

(]
o

SKYFOX

State-of-the-Art €xcellence

SHYFOX DESIGN PERFORMANCE FEATURES:
® Gain 55 db @ Frequency 1.9-2.5 GHZ
® Range 55 miles maximum ® Tuning channcls 2-6

® 20 inch Parabolic

dish antenna @ 60 R. cable
® Cable adopters,
mounting brackets

and hardware included

@ lliustrated instructions

Receive movies, special presentations and educa
tional broadcasts—ALL FREE—with the SKYFOX
deep fringe microwave receiver for homeowners
outside the service area of microwave TV stations
SKYFOX receives up to a distance of 55 miles
From microwave transmitters located on buildings
or towers in almost all medium and large size
cities. SKYFOX does not receive Cable TV or
satellite transmissions

SKYFOX | $ 79.95 (not pictured. 25 mile iine of site)
SKYFOX |1 $109.95 (as shown. 55 mile line of site

ORDERS ONLY: Toll Free 1-800-323/1327
For Intormation Call: 1-312/564-0104

Visa. Mastercharge accepted. COD, cash or Money Order
onty. When ordering by mail, Money Orders or Cashier:
Checks only Personali checks. wait 4 weeks for check
clearance

90 day warianty e Condiional money back guarantee

S.E.l Inc.
657 Academy Drive
Northbrook. lilinois 60062

Avanabte by
Matt Order Only

CIRCLE 55 ON FREE INFORMATION CARD
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THE SOLUTION COMPUTER

An Affordable 64K Assembled Computer With These Features:

Fully compatible with Apple® II +

Original design!

Fully assembled and tested!

Uses 64K x 1 Dynamic Ram.

9 on board peripheral connectors for expansion.

Uses 6502 mpu.

$675% each (Monitor not included)

Add $110 for 12” Amber Monitor.

Add 5% shipping and handling.

We believe the Solution Computer will be the answer for
people who realize a great product when they see one.
Many other peripheral card products are available for
the Solution Computer. Send for a free color brochure

today.

SEl, Inc.
657 Academy Drive
Northbrook, lllinois 60062

A
MasterCard

8H

°
°
°
® Delachable keyboard for easy use.
°
°
°

For Information Call (312) 564-0104
To Order Call (800) 323-1327

Note: Due to the demand of this computer. delivery will vary from 2-4 weeks.
VISA and MASTERCARD acceptable.

Minimum order $15.00. Add 10% shipping on orders under $35.00. Orders
over $35.00 add 5%. Illinois residents add 6% Illinois Slate Tax.

CIRCLE 55 ON FREE INFORMATION CARD
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THE LEADER IN
COMPUTER
COMPONENTS
BRINGS YOU THESE
FARTASTIC

~ SUMMERS-END
CLEARANCE BARBAINS

GCONNECTORS
IDP-16 IDC DIP—PLUG .95
IDE-34 IDC EDGE-CARD 1.95
1ICC-14 DIP "HEADER" .49
ICC-16 DiP "HEADER" .59
44P-ST PC EDGE-CARD 1.95
DB25PC/P VERTICAL

C-MOUNT 1.49

DB25PC/S VERTICAL

C-MOUNT
TRANSISTORS

2N3904 TO-92 100/7.95
2N3906 TO-92 100/7.95
PN2222 T0O-92 100/7.95

=4
-
e £
g ==
T

SPECIAL THANKS
TO MATT FOR HIS
RECENT SOFTWARE
DEVELOPMENTS
WHICH WILL ENABLE
JOR TO BETTER SERVE
OUR GUSTOMERS

OKI MSM5832RS

MICROPROCESSOR
COMPATIBLE
CLOCK/CALENDAR CHIP

3.95 100/3.25 ea.

32.768KHZ XTAL .95

OTHER CRYSTALS
3.579545MHZ .95
5.0688MHZ 1.95
18.432MHZ 1.95

JOR

SA 410
$11995

* 2 Mb Storage

* SS/DD

JDR SUPER SPEGIALS!

78M05

VOLTAGE
REGULATOR
Tl PART #UA78MO5C
STANDARD T0-220 CASE
5VOLT AT 500MA CAN BE
USED AS 7805T IN MOST
APPLICATIONS

29 100/.25 EA.
]

DISK DRIVE
BLOW OUTS!

SA 460
$14995

* 1 Mb Storage
* DS/DD

* 80 Track — 96TPI
* 6 ms — track to track
* 51" — Standard

Format

* 90-DAY GUARANTEE

SALE ENDS SEPT. 30, 1983

LINEAR I.C.’8

LM1800
LM1310
MC1330
MC1350
MC1358

HARD TO FIND BLACK
CONDUGTIVE FOAM

14" x 26" SHEET 12.00
12" x 13" SHEET 6.00

JDR Microdevices
1224 S. Bascom Ave. ® San Jose, CA 95128
(408) 995-5430 ® Telex 171-110

= 1983 JDR MICRODEVICES, INC.

www.americanradiohistorv.com

DISK CONTROLLERS
1771 11.95

1791 18.95
1793 18.95

CRT CONTROLLERS
DP8350 19.95

CRT5027 9.95
CRTS5037 9.95

D-RAM CONTROLLERS
8202 17.95

8203 32,95
3242 5.95

ORDER TOLL FREE
800 538-5000
800 662-6279
(CA Residents)

-

MICROPROCESSOR

Z80A-CPU
Z80A-CTC
ZB80A-P1O
ZB80A-SI0/N1
ZB80A-DART

8086 16-BIT SMHZ
68A00 CPU 1.5MHZ
68A10 RAM 1.5MHZ
68A21 PIA 1.5MHZ
68A50 ACIA 1.5MHZ
6520/6820 PiA

MEMORY

2102L-4 450NS-LP
2111L 450NS-LP
2112 450NS
2114 450NS
2114-25 250NS
TMS4027 250NS

3.95
3.95
3.95
12.95
6.95
19.95
2.95
1.95
2.95
2.95
2.95

SPECIAL
TMS4060/2107

4096 x 1 DYNAMIC
RAMS Tt OR INTEL
YOUR CHOICE

visit our
EXPANDED
Retall Store
NEW SATURDAY
HOURS 10-3

VISIT OUR RETAIL STORE

CIRCLE 49 ON FREE INFORMATION CARD

HOURS: M-W-F9-5 T-Th.9-9 Sat 10-3

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
TERMS: For shipping include $2 for UPS Ground or $3 for UPS Blue
Labet Air. items over 5 p. ds requi dditional g charges.
Foreign orders, | de sufficlent tfor shipping. Thereis 8 $10
minimum order. Bay Ares and Los Angeles Counties add 6%% Sales
Tax. Other California residents add 6% Sales Tax. We reserve the
right to substitut ! er. Not P bie for typographical
errors. Prices are subject to change without notice. We will match or
beat a1y competlitor's price provided it Is not beiow our cost.




a'l 64 64K DYNAMIC 3595 Tmm201 6 2KX8 STATIC
200 NS 200 NS

STATIC RAMS Z-80 8000 6800 74LS00

2.5 Mhz 8035 595 68000 59.95 74LS00 74LS173 69
280-CPU 3.95 8039 6.95 6800 3.95 74LS01 . 7418174 55
780-CTC 4.49 INS-8060 17.95 6802 7.95 74L802 . 74L8175 55
10.95 INS-8073 24.95 6808 13.90 74LS03 . 74L8181  2.15

g 280-DMA 14.95 8080 . 3.95 6809E 19.95 74804 . 7415189  8.95
i g e Eggg::; :t::; : 280-PI0 449 [l 5085 595 MMl 6309 11.95 74LS05 25 74LS190 .89
e 256 x 4 (450ns) ) 280-S10/0  16.95 8085A-2 11.95 6810 2.95 74Ls08 . 74LS191 .89
0 256 x 4 (450ns) : 280-S10/1 16.95 8086 29.95 6820 4.35 74LS09 . 74L8192 .79
0na 1024 x 4 (450ns) 8/9.95 780-510/2  16.95 8087 CcALL 6821 3.25 74L810 . 7418193 .79
005 1024 x 4 (250ns) S 280-S10/9  16.95 8088 39.95 6828 14.95 7aLs11 . 74LS19a .69
E0a 1024 x 4 (450ns) (LP) AL 4.0 Mhz 8089 89.95 6840 12.95 7aLs12 . 7418195 .69
s 1024 x 4 (300ns) (LP) E 2808 Sy o 8155 6.95 6843 34.95 74L813 . 7418196 .79
2114L-2 1024 x 4 (200ns) (LP) 8/13.95 e aieo 8155-2 7.95 6844 25.95 7aLs1a . 74L8197
2147 4086 x 1 (55ns) 295 80A-CTC . 8156 6.95 6845 14.95 74LS15 . 7415221
TMS4044-4 4096 x 1 (450ns) 349 AXIRRO GRS 8185 29.95 6847 11.95 741520 : 7415240
TMS4044-3 4096 x 1 (300ns) 399 ZGOA-D%A 16.95 8185-2 39.95 6850 3.25 74LS21 . 74LS241
TMS4044-2 4096 x 1 (200ns) 4.49 ZaNE ,a9s M e7a 3005 M 852 5.75 741522 25  74LS242
MK4118 1024 x 8 (250ns) 0.95 ZE0RSSIOORNRISES) 8748 24.95 6860 9.95 74Ls26 . 74L5243
TMM2016-200 2048 x 8 (200ns) 415 1902-5:85‘ 16.95 8755 24.95 6862 11.95 7aLs27 . 74LS244
TMM2016-150 2048 x 8 (150ns) 4.95 i ok o8I0 588 74L528 .35 74LS245
TMM2016-100 2048 x 8 (100ns) 6.15 255 ' 285 22 AL A
HM6E116-4 2048 x 8 (200ns) (cmos) 4.75 6.0 Mhz 5383 2228 S
HM6116-3 2048 x 8 (150ns) {cmos) 4.95 280B-CPU 11.95 68047 24.95 74LS33 . 74L5249
HM6116-2 2048 x 8 (120ns) (cmos) 8.95 280B-CTC 13.95 I 68488 19.85 74Ls37 - 74LS251
HME116LP-4 2044 x 8 (200ns) {cmos)(LP} 5.95 280B-PIO 13.95 I 6800 - 1MHZ 74LS38 . 74L5253
HM6116LP-3 2048 x 8 (150ns) (cmos)(LP) 6.95 Z80B-DART  19.95 J 68800 10.95 ;:I':::g . ;::::g:;
HM6116LP-2 2048 x 8 (120ns) (cmos)(LP) 10.95 ZILOG i 68B02 22.25 740847 : e

2-6132 4096 x 8 (300 tat 34.95 . 68B09E 29.95
4P et e 68809 29.95 741548 . 74LS260

LP - Low Power Qstat - Quasi-Static L . 68810 6.95 74LS49 5 74LS266

: NG Aen 740851 | 7418273

: 74LS54 29 74LS275

DYNAM'C RAMS CRYSTALS y 22323 1::32 741855 ! 7415279
ey 4096 x 1 (250ns) 32.768 khz 1.95 ) 68800 - 2 MHZ ;:'L-ng 2 7415280
UPD411 4096 x 1 (300ns) 1.0 mhz 4.95 i ? i TALS23
MMS5Z80 4096 x 1 (300ns) ) LA R 4 oL “t”2°
MK4108 8192 x 1 (200ns) ) 20 e : cnens s
MM5298 8192 x 1 (250ns) 0SRG2 Beo3 { e : us
4116-300 16384 x 1 (300ns) 2.4576 3.95 I abs78 2 7aE5298
4116-250 16384 x 1 (250ns) 3.2768 3.95 ‘ : arsed i JErS299

3.579535 3.95 . 74LS85 d 74L8323
4116-200 16384 x 1 (200ns) 4.0 3.95 - i 74L586 . 74L5324

4116-150 16384 x 1 (150ns) s
L 5.0 3.95 ; 74LS90 . 7418352
4116-120 16384 x 1 (120ns) D e N g . oo : S

2101 256 x 4 (450ns)
5101 256 x 4 (450ns) (cmos)
2102-1 1024 x 1 (450ns) . 280-DART

2118 16384 x 1 (150ns) (Sv) 2% o - _ 7aLs92 .55 7415363

4164-200 65536 x 1 (200ns) (5v) ! ey : e
4164-150 65536 x 1 (150ns) (5v) _ ;::g I e i T
5V - single 5 volt supply ) 3.95 X 74LS96 - 7415366

. 3.95 i 74L8107 . 74LS367

J 3.95 i . 7415109 E 7415368

EPROMS 395 ; ) 74LS112 . 7415373

[ EA L 308 ; 74L8113 . 74L5374
2708 1024 x 8 (450ns) b 3.95 ] LSS 74LS377
2758 1024 x 8 (450ns) (5v) d 3.95 i . 7aLs122 7415378
2716 2048 x 8 (450ns) (5v) ! 3.95 ] 3 MHZ LSS 74L8379
2716-1 2048 x 8 (350ns) (5v) ] 5 3.95 i LS 74L5385
TMS2516 2048 x 8 (450ns) (5v) . : 3.95 | 74Ls125 . 74L5386
TMS2716 2048 x 8 (450ns) ! 3.95 VELEIAD 7418390
TMS2532 4096 x 8 (450ns) (Sv) ! 3.95 UARTS VSR 74LS393
2732 4096 x 8 (450ns) (5v) . 3.95 DISC AY3-1014 6.95 7418133 . 74LS395
2732250 4096 x 8 (250ns) (5v) . 3.95 Bl CONTROLLERS AY5-1013 3.95 74LS136 . 7415399
2732-200 4096 x 8 (200ns) (5v) 1771 16.95 AY3-1015 6.95 74L8137 . 74L5424
2764 8192 x 8 (450ns) (5v) 1791 24.95 PT1472 9.95 74L5138 74Lsaa7
2764-250 8192 x 8 (250ns) (5v) 1793 26.95 TR1602 3.95 74LS139 7418490
2764-200 8192 x 8 (200ns) (5v) CONTROLLERS 1795 49.95 2350 9.95 LSS 74LS624
TMS2564 8192 x 8 (450ns) (5v) 6845 14.95 1797 49.95 2651 8.95 74LS147 74LS640
MC68764 8192 x 8 (450ns) (5v)(24 pin) 68845 19.95 2791 54.95 TMS6011 5.95 LS 74LS645
27128 16384x8  Call HD46505SP  15.95 2793 54,95 1M6402 7.95 74LS151 74L5668
. 6847 11,95 2795 59.95 1M6403 8.95 74Ls153 . 7415669

Sv = Single 5 Volt Suppiy MC1372 6.95 2797 59.95 INS8250 10.95 74L8154 5 74LS670

68047 24.95 4. 74LS155 dJ 74LS674
7243 3495 GENERATORS 74LS156 J 7405682

EPROM ERASERS 7220 so0c [ S22 oo BIT-RATE 740157 65  74LS683
CRT5027 39.95 YPDzes 3335 MC14a11 11.95 7405158 . 7405684 3.20
Capacity  Intensity . MB8876 29.95 BR1941 11.95 :

_ : 74LS160 .69  74LS685 3,
Timer  Chip (UW/Cm?) ERIE037 a5 MB8877 P 4702 12.95 74LS161 . 74LS§8: ;:g

TMS9918A 39.95 1691 17.95
PE-14 6 5,200 83.00 D e s e COMS5016 16.95 74LS162 . 74LS689  3.20

oM8116 10.95
PE-14T c 74LS163 . 74LS783 24.95
6 5,200 119.00 MMS5307 10.95 74LS164 q 81LS95 1.49

PE-24T 9 6,700 175.00 KEYBOARD FUNCTION 74LS165 . 81LS96  1.49
PL-265T 6,700 255.00 CHIPS Es?!iﬂf&mfi MC4024 3.95 74LS166 195 BILS97  1.49

PR-125T AY5-2376 11.95 RS232 FEMALE 3.25 LM566 1.49 PRSI - i, SIS 40
PR-320 15,000  349.00 AY5-3600 11.95 RS232 HOOD  1.25 XR2206 3.75 YLSIEDE 1, ATl 2D
= 15,000 595.00 AY5-3600 PRO 11.95 $.100 ST 305 8038 3.95 7418170 25152569 4.25

VISIT OUR RETAIL STORE
HOURS: M-W-F,9-5 T-Th,9-9 = Sat. 11-3

]

JDR M Crodev ‘ es PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
TERMS: For shipping inciude $2 tor UPS Ground or $3 for UPS Blue
Label Air. ltems ovér 5 pounds require additional shipping charges.
1224 S. Bascom Ave. ® San Jose, CA 95128 Foreign orders, include sufticlent amount for shipping. Thereis a $10
minimum order. Bay Area and L. ngeles Counties add 6"%:% Sales
(408) 995'5430 L4 Telex 1 71 '1 1 0 'Tax. Other Caiifornia residents add 6% Saies Tax. We reserve the
-right to substitute manufacturer. Not responsibie for typographical
errors, Prices are subject 1o change without notice. We will match or

ny competitor's price provided it is not below our cost.
1983 JOR MICRODEVICES, INC.
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2114 450 NS /3995 2114 250 NS /31095

LINEAR RCA CMOS

LM301 5 LM340 (see 7600)  LM568 . LM1800 h CA3023 275 CA3082 1. 4000 4527
LM301H ; LM348 .99 LM567 ! LM1812 . CA3039 120 CA3083 1, 4001 .25 4528
LM307 . LM350K  &.95 NE570 I LM1830 B CA3046 1.25 CA3086 . 4002 .25 4531
LM308 LM350T ¢,60 NEST1 d LM1871 g CA 3059 290 CA 3089 b 4006 .89 4532
LM308H LM358 .89  NES592 X LM1872 b CA 3060 2.90 CA 3096 2 4007 .29 4538
LM308H LM359 *.79  LM709 . LM1877 . CA 3065 175 CA3130 1. 4008 95 4539
LM309K 125 LM378 75 LMT10 . LM1889 . CA3080 1.10  CA 3140 4009 39 4541
LM310 175 LM377 95 LMT11 . LM1896 ) CA 3081 185 CA3146 1. 4010 .45 4543
LM311 64 LM3T8 50  LM723 g ULN2003 2. CA 3160 1.19 4011 .25 4553
LM311H .89 LM379 50 LM723M . LM2877 d 4012 25 4555
LM312H 175  LM380 89 LM733 d LMm2878 ! TI 4013 .38 4556
LM317K  3.95 LM380ON-8 1.10 LM741 . LM2900 . 4014 79 4581
LM317T 119 LM381 1.60  LM741N-14 . LM2801 . ) 420 75365 . 4015 .39 4582
LM318 1.49  LM382 1.60 LM741H ! LM3900 ) 1.65 75450 . 4016 .39 4584
LM318H 1,59  LM383 1.95 LM747 . LM3905 . 325 75451 . 4017 .69 4585
LM319H  1.90 LM384 1.95 LM748 . LM3909 d 1.49 75452 . 4018 79 4702
LM319 1.25 LM386 .89 LM1014 . LM3911 i 195 75453 . 4019 .38 74C00
LM320 (see 7300)  LM387 7,40 LM1303 d LM3914 ) 195 75454 . 4020 .75 74C02
LM322 1.65 LM389 1.35 LM1310 . LM3915 b 195 75491 . 4021 .79 74C04
LM323K 4,95 LM3%0 1.95 MC1330 d LM3916 ) 1.25 75492 . 4022 .79 74C08
LM324 59 LM392 .89  MC1349 . MC4024  3.95 125 75493 . 4023 .29 74C10
LM329 65 LM394H ¢60 MC1350 . MC4044  4.50 75494 89 4024 65 74C14
LM331 395 LM399H £.00 MC1358 4 RC4136  1.25 4025 28 74C20
LM334 119 NES31 2.95 MC1372 d RC4151  3.95 Bl FET 4026 .65 74C30
LM335 1.40  NES55 34 LM1414 . LM4250 175 4027 .45 74C32
LM336 1,76  NESS56 65 LM1458 . LM4500  3.25 TLOB4 . 4028 .69 74C42
LM337K  3.95 NES558 1.50 LM1488 . RC4558 .69 1 ‘9 LF347 . 4029 79 74C48
LM337T 195 NES561  2¢.95 LM1489 R LM13080 1.29 . LF351 . 4030 39 74C73
LM338K  6.95 NE564 2.95 LM1496 LM13600 1.49 .79 LF353 . 4034 95 74C74
LM339 99 LM565 99  LM1558H LM13700° 1.49 119 LF355 . 4035 85 74C76
1.19 LF356 0 4040 | 74C83
H = TO.5 CAN T - TO-220 K:=TO-3 LF357 1.40 4041 .75 74C85
4042 y 74C86
4043 .85 74C89

74800 VOLTAGE 4044 .79 74C90

: 4046 85 74C93
74500 745163 ! apinST . X 4047 95 74C95
74502 : 745168 14 :.,, sT . ) REGULATORS 4049 35 74C107
74503 : 748169 16pin ST .47 . 78057 79057 3050 35 74C150
74504 . 745174 18pin ST . . 78MOSC as 79087 . 4051 79 74C151
74505 . 748175 . 20pinST . | 78087 75 79127 | 4053 72 74C154
74508 : 745181 22pinST . : 78127 75 7915T [ 4060 891 G
74509 . 745182 24pinST . ; 78151 75 79247 ) 4066 38 74C160

74510 : 745188 28pinST . | 78247 75 4068 33 74C161
74511 : 745189 a0 :.,, ST 7905K - 4069 23 74C162

74815 X 745194 64 pin ST . 7805K 1.39 7912K d 4070 .35 74C163
74520 R 748195 . ST = SOLDERTAIL 7812K 1.39 7915K d 4071 .29 74C164
74822 1 745196 8pin WW .59 .49 7815K 1.39 7924K d 4072 .28 74C165
74530 . 745197 : 14pin WW .69 52 7824K +.39 79L05 I 4073 28 74C173
74532 . 745201 16pinww .69 .58 [l 78LOS 69 79112 . 4075 29 74C174
74837 g 748225 d 18 pin WW 99 .90 78L12 .69 70L15 R 4076 5 74C175
74538 g 745240 20 pin WW 1,09 .98 78L15 89 4078 3 74C192

7484 . 4 LM323K . 4081 29 74C193
7455‘1) . ;4:3: §§ ::: \\zx }'23 };3;’ 78HOSK 9.95 UAT78S40 . 4082 .29 74C195
745684 ! 745251 g 28 pin WW  1.89 1.49 JBH12K 9.95 4085 .95 74C200

74565 . 745253 . 40 pin WW 1,99 1.80 C, T=T0-220 K- T0-3 4086 95 74C221
74874 | 748257 WW = WIREWRAP L-T0-92 4093 49 74C373
74585 . 745258 ] 16pInZIF 875 call 4098 49 T74C374
74586 . 745260 2apInZIF 995 call DIP 4099 .95 74C901
745112 d 745274 26 pin ZIF 10,95 call SWITCHE 8T28 14409 b 74C902
748113 . 748275 ZIF - TEXTOOL S L : 14410 12.95 74C903
745114 ) 745280 ] (Zero Insertion Force) T . 14411 .95 74C905
745124 I 748287 4POSITION .85 8 - 14412 .95 74C906

8796 . 14419 .95 74C907
145132 X 745298 5 POSITION .90 8797

74513 . ¢ \ . 14433 4.18 74C908
743133 . ;3338? ED LAMP ePOsITIoNINs0 8798 . 4502 .95 74C908
745135 . 748373 1-99 100-up : 3",":;54‘ . 4503 85 74C910
g e S OGRS E N B g
e R e s gl srostion os gl O o % 4T g TR
745153 : 745471 ULN2003 2.49 4514 126 74C918
A __LEDDISPLAYS Jue Il noan
745161 ] 748482 0 = @ MC3470 495 4518 89 740922
745182 1, 745570 2 MAN 72 3 : MC3480 s.00 Wl as19 33 74C823

748571 MAN 74 3 : 11C90 13.95 4520 .79 74C925

FND-357 (359) 375 . 95H90 7.95 4522 .25 74C926

,FND-500 (503) 5 ’ 2513-001 UP  9.95 4528 25 74C928

lNTERS'L 'END-507 {5610) 5 s 2513-002 LOW 9.95 74C929

CIRCUITS .
MMS314 4.95 iCL7108 9.95 EXAR DATA ACQU|S|T|°N SOUND CH'PS
MM5369 3.95 ICL7107 12,85 XR 2208 5 ADC0800 15.55 DAC0808 I 76477
MM5375 4.95 ICL7660 2,95 XR 2207 b ADC0804 3.49 DAC1020 o 76489 8 95
MMS8167 8.95 1CLB038 3.95 XR 2208 ) ADC0809 4.49 DAC1022 X AY3-8910 12.95
MMS58174 11.95 ICM7207A 5.59 XR 2211 § ADCO0817 9.95 MC1428L6 . AY3-8912 12,95
MSM5832 6.95 ICM7208 15.95 XR 2240 . DAC0800 4.95 MC1408L8 2. MC3340 1.49

ORDER TOLL FREE 800-538-5000 800-662-6279
ALL MERCHANDISE (CALIFORNIA RESIDENTS)
100% GUARANTEED L\ "4 | GALL US FOR VOLUME QUOTES

1983 JOH MICRODEVICES, INC.
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CABINETS FOR 5"
DISK DRIVES

CONNECTORS
RS232 MALE  2.50
RS232 FEMALE 3.25

TRANSISTORS

DISK DRIVES
TANDON

. RS232 FEMALE e, B Sl 00 TM100-1 sx (For 18w ss/op 229.00
CABINET #1 $29.95 RIGHT ANGLE 5.25 2N2102 70 2N3903 25 TM100-2 5. (For i1BM 295.00
1 1 t B .
* DIMENSIONS 8% x 5'%s x 3'%s RS232 HOOD  1.25 2N2218 50 2N3904 10 e
* COLOR MATCHES APPLE g':gg 3/1;/ 3-3: 2N2218A .50 2N3906 10 SHUGART
* FITS STANDARD 5%" DRIVES, INCL. o SoE 2N2219 50 2N4122 25 SA 400L s~ (40 TRACK) ss/p0 199.95
SHUGART 72 pin W 7.95 ity g | T3 25 SA 400 su- 35 TrRack) ssiop 189.95
. N2222 .25  2N4249 25 2 b
* AARDWARE AND FEET wener  se [ Nz 0 e SIEMENS
: MPS2369 .25  2N4401 25
s 44 pin WW 4.95 2N2484 25 2N4402 25 FD1°0‘8 8" S§/DD
CABINET #2 $79.00 72 pin SE 3.95 2N2905 .50  2N4403 25 (SHUGART 801 EQUIVALENT)  189.00
* COMPLETE WITH POWER SUPPLY, 2N2907 .25 2N4857 1.00 FD200-8 s bs/op
SWITCH, LINE CORD, FUSE & PN290T 125  PN4g16 25
STANDARD POWER CONNECTOR MUFFIN s A pATEN & i 8;;%’-‘;-’%?‘” 233,00
* DIMENSIONS: 1% x 5% x 3'%s" B >
* +5V @ 1 AMP, +12V @ 1.5 AMP FANS e A O T FD-200 5" ss/op 179.95
* FITS STANDARD 5%" DRIVES NEW UN-USED 2N3563 .40  2NG028 it FD-250 sv" os/op 199.95
* PLEASE SPECIFY GRAY OR TAN 4.68” Square  14.95 2N3565 .40  2NB043  1.75 ) M R
NOTE: Please include sutficient amount for 3.125" Square 14.95 PN3565 .25 2N6045 1.75 Pl
shipping on above Items. MPS3638 25 MPS-A05 .25 MP-52 5. (FORIBM)DS/oD ~ 295.00
MPS3640 .25  MPS-A06 .25
[ i y NOTE: Please Include sufficient amount
PN3643 .25  MPS-AS5 .25
RESISTORS OPTO- PN3644 25  TIP29 85 lor shipping on above items.
|SOLATORS MPS3704 15 TiP31 75
f A TIP32 79
/s WATT 5% CARBON FILM ALL o835 1.00 POWER SUPPLY
STANDARD VALUES a e MICROCOMPUTER
FROM 1 OHM TO 10 MEG OHM o 0 MODEL 2 $39%
50 PCS. SAME VALUE .025 4N33 1.75 HARDWARE HANDBOOK MOUNTED ON PC BOARD
_ aN35 1.25 FROM ELCOMP — $14.95
DI S5 S E VARUE -4 MANUFACTURED BY CONVER
1000 PCS. SAME VALUE 015 :"::3.;_2 by Over 800 pages of manufacturers data
TG e sheets on most commonly used IC's. +5 VOLT 4 AMP
MCA-7 4.25 Includes: +12 VOLT 1 AMP
BYPASS CAPS mﬁA-zss :;: * TTL — 74/74LS and 74F NOTE: Please Include sufiicient amount for
ILA-30 1'25 « CMOS shipping on above items,
.01 UF DISC 100/6.00 ILO-7a 275 * Voltage Regulators
.1 UF DISC 100/8.00 H11CS 1.25 * Memory — RAM, ROM, EPROM
.1 UF MONOLITHIC 100/15.00 Jll T v7a J ¥ CPU'e - 6800, €500, 280, 8080, DIODES
: * MPU support & interface — 1N751 5.1 voit zener .25
‘ | | 6800, 6500, Z80, 8200, etc. 1N759 12,0 voit zener .25
I T : 2 1n4;45 (1N914) switching 25/1.00
N 1 ) ! 1N4004 400PIV rectifier 10/1.00
NITER 11 A HEAT SINKS KBP02  200P{V 1.5amp bridge 45
APE RS RT( TO-3 style .95 KBP04  400PIV 1.5amp bridge .55
TO-220 style .35 VM4s Dip-Bridge .35
RIGHT ANGLE iDC
DESCRIPTION | SOLDERCUP PC SOLDER | RIBBON CABLE HOODS conTACTS | SINGLE COLOR [ COLOR CODED
MALE |FEMALE| MALE |FEMALE| MALE [FEMALE[ BLACK | GREY S 1' 10" o 10
ORDER BY DBxxP | DBxxS [ DBxxPR [ DBxxSR | IDBxxP | IDBxxS |HOOD-B| HOOD 10 50 4.40 83 7.30
CONTACTS 9 208 266 1.65 2.18 3.37 3.69 - 1.60 16 55 4.80 1.00 8.80
{15! 269 3.63 2.20 3.03 4,70 5.18 — 1.60 20 65 5.70 1.25 11.00
25 2.50 3.25 3.00 442 6.23 6.84 1.25 1.25 25 75 6.60 1.32 11.60
37 4.80 7.11 483 6.19 9.22 10.08 - 2.95 26 75 6.60 1.32 11.60
50 6.06 924 - —- == 3 2 3.50 34 .98 8.60 1.65 14.50
For order instructions see “IDC Connectors” below. 40 1.32 11.60 1.92 16.80
CALL FOR MOUNTING HARDWARE 50 Ty B E] | e R
RIGHT ANGLE RIGHT ANGLE RIBBON RIBBON RIBBON
DESCRIPTION |SOLDER HEADER |50 BeR HEADER| WW HEADER WW HEADER _|HEADER SOCKET|  HEADER EDGE CARD
ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR 1DSxx IDMxx IDExx
CONTACTS 10 | .82 .85 1.86 2.05 1.15 - 2.25
20 1.29 1.35 2,98 3.28 1.86 5.50 2.36
26 1.68 1.76 3.84 422 243 6.25 2.65
34 2.20 2.31 450 445 3.15 7.00 3.25
40 2.58 2.72 5.28 4,80 847! 7.50 3.80
50 3.24 3.39 6.63 7.30 4.65 8.50 4,74

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.

4 B3 O Ave
0se A9 8
00 8-5000 800-662-6
08) 99 430 ele
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FOR APPLE GOMPUTER USERS

FD-35 DISK DRIVE

* Direct Replacement for
Apple Disk 11

* Compatible with Apple
Controller or other Apple
compatible controllers

* Specially designed electronics
with low power consumption

* DOS 3.3 and 3.2 compatible

* Owner's Manual and Warranty
Card included

NOW
WITH ONE VEAR $02Q95

WARRANTY
CONTROLLER CARD $89.95

VIEWMAX-80

A Full Function

80 Column Card for Apple II*
* Soft Video Switch * Shift Key Support

2 YEAR WARRANTY
now onLy $18995

5" DISKETTES
VERBATIM DATAI.IFE

SS/DD soFT sector
SS/DD 10secTor HEAD .

SS/DDsorrsecron 5495

BEST BUY

Ask about our full
line of Nashua diskettes

THOUSANDS SOLD
JDR 16K RAMCARD

* Expand your 48K Apple to 64K

* Fully compatible with Apple
Language System — Use in
glace of Apple Language card

* Frovides extra memory for
Visicalc™

* Fun PASCAL, FORTRAN,
Integer Basic with appropriate
software

* Highest quality card features:
gold edge connector, sockets
tor all IC's

WITH 2 YEAR WARRANTY

ASSEMBLED & TESTED
WITH WARRANTY

KIT — INCLUDES ALL
PARTS & INSTRUCTIONS 34095

BARE PC CARD
WITH INSTRUCTIONS . . ..

APPLE COMPATIBLE
surpLy $99.95

* Compact Switching Design

* All Outputs regulated

* Short Circuit and Overload
Frotection

* Complete with Apple-type
plug-in power cord

* ppple Compatible — Yet higher
output allows more disk drives
and cards without overheating

* +5V @ 5A, +12V @ 3A,
-5V @ 5A, -12V @ .5A

+ Shielded enclosure: 10%" x 312"
x 26"

31 495

NEW IMPROVED
JDR COOLING FAN

* Easy modification — no
modification of Apple required

* Eliminates overheating
probiems

* Switch on front controls fan,
Apple, and extra outlet

* Rotron whisper fan is the
quietest, most reliable on the
market

NOW WITH SURGE
SUPPRESSION

$69.95

WITHOUT SURGE
SUPPRESSION %59.95

MONITORS
MONOCHROME
NEC s81201m - 20 MHZ GrReen  $169
ZENITH zum-121 - 15 MHz reen 99
TAXAN 18 MHz AMBER $139
COLOR
AMDEK coLori-composite $335

NO C.0.D. ORDERS PLEASE

ORDER TOLL FREE
800-538-5000
800-662-6279

(CALIFORNIA RESIDENTS)

ACCESSORIES FOR APPLE Il & IIE ey
ALL WITH 1 YEAR WARRANTY BY ,PER’SOF T
PRINTERLINK MESSENGER TIMELINK NEW BUFFERLINK
CENTRONICS SERIAL REAL TIME ADD-ON
PARALLEL INTERFACE INTERFACE CLOCK PRINTER BUFFER
* Simple to use — No * Connects to any RS-232 * Applications in file man- * Saves Time — No mcre
configuring required serial device agement, word processing, waiting for printed output
* Use with any centronics  * 8 switch selectable communications, etc. * Connects easily to any
printer — EPSON, drivers for printers, parallel interface

* Exclusive Alarm Ciock
feature

OKIDATA, etc. terminals and modems * Expandable from 16K

* Includes Cable & Manual  * Includes Cable & Manual to 64K

* Battery recharges
$5900 $990o $1399° ..,

ORDER TOLL FREE 800-538-5000 800-662-6279

$8400
ALL MERCHANDISE = (CALIFORNIA RESIDENTS)
100% GUARANTEED P_Tﬂq CALL US FOR VOLUME QUOTES
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/= Active

‘& Electronics [frH8

QUALITY
SERVICE
AVAILABILITY

THE WORLD’S MOST
COMPLETE PROFESSIONAL
AND HOME ELECTRONICS
ENTHUSIAST INVENTORY

* Semiconductors + Memories

“ Microprocessors + Support Circuits
* Microcomputer Systems + Peripherals
* Passive Electronic Components
“ Hand Tools, Wire Wrapping,
Soldering Equipment + Hardware

NOW AVAILABLE — FREE

1983 80-page catalog USE
il Youn
Call, write or circie the READER
oos oy i SERVICE
P.0O. Box 8000, Westboro, Mass. 01581 CARD

CALL TOLL FREE: 1-800-343-0874
Mass customers call (617) 366-05(_)0
CIRCLE 3 ON FREE INFORMATION CARD

CABLE TV
EQUIPMENT

JERROLD - 0AK - HAMMLIN

o Tabie To
¢ Remote Lontrol
¢ 60 Channet Wireless

SENO OR CALL FOR INFORMATION
The unauthorized use of Cable TV equipment may be illegal. check with
your locai Cable Co. before ordering

r———TO THE PUBLIC SPECIALS—
CAR STEREOS AKAl HOME STERED
AM FM IN Dash Cass. AM FM Rec.
AUDIOVOX 600 § 85.00 30 Watt $ 183.00
CLARION 3100 86.00 45 wan 241.00°
Imported ELITE 49.00 60 watt 314,00
EQUALIZERS B DOLBY Cass. Deck 135.00
10 BAND 150 Watt  59.00  C DOLBY Cass. Deck 150.00
7 BAND 150 Watt  49.00 TURN TABLES:
CLARIONS00EQB 71.00 BELTDRIVE 73.00
DIRECT DRIVE 98.00
6 X 8 TRIAXALS HOME STEREO SPEAKERS
AUDIOVOX 29.00 PIONEER 100 Watt 4 way  159.00
CLARION 78.00  with 12" WOOFER PR.
JENSEN 1| 60.95 JVC 100 Watt 4 way 169.00
Imported 24.95  with 12” WOOFER PR.
EGO 85 Watt 3 way 2;:.00
Orders sent UPS COD OR PREPAID. CREDIT CARD.
SEND FOR COMPLETE CATALOG.

WANTED:  DEALERS » WHDLESALERS o PEDDLERS

Become a CABLE TV giant in your town and get 1n on the big profits,
send of call tor DEALER catalog information with special Deater Pricing.
Limited Territories. car stersos AUDIOVOX. CLARION. JENSEN and
major impons

KEEP US IN MIND FOR ALL YOUR CABLE TV EQUIPMENT REPAIRS
SYSTEMS COMPLETELY REBUILT - §45.95

L.1. PUBLIC WHOLESALERS (516) 581-7232
270 1SLIP AVENUE (Rt 1113 ISLIP, N.Y. 11751 (516) 277-4232
1500 F1 So of Sunrise Hwy |

HOURS: M-F 9 10 9 - SAT. 10:30 to 7:30

\.

CIRCLE 44 ON FREE INFORMATION CARD

Components is Our First Namecall Us with Your Requirements

64K RAM CARD DISKETTES

All Certified-100% Guaranteed

80 column x 24 lines BOX of 100. .. 314900

64K RAM Above with
Compatible with ALl R S $169.00

e Sl FLOPPY DISK DRIVE
$1 4900 Apple Ile Compatible

with @ Track Zero Micro Switch
o DO0S 3.2.1 &D0OS 3.3

for APPLE DESI:}%F&AS and PASCAL
16K RAM GARD | rorvour $9350
O T (e
WARRANTY 36995 for above......... $75.00

| EXTENDER CARDS

for APPLE... $16.95
for.BM.....$19.95

APPLE lle 5Ya"Floppy GOEX BO_F DOT MATRIX

PRINTER

® 9x7 Dot Matrix, 80 CPS,
Bi-Directional Printing

® 2K Buffered Memory w
® 80, 96, 132 Columns, . , w |

Graphics and Block Printing

e Selectable Char Pitch, Line =
Spacing and Feed PARALLEL

. /
COEX Interface Card to Apple . .$49.95 $ 00
Commodore Interface Card to z ’ 5

VIC, 64, PET.............. $79.95

DO YOU HAVE
A COMMODORE?

NEW ROM for COEX 80 & DP8480

Allows Full Graphics Compatibility
with All Commodore Computers . .. .. 32995

VISION-80° $99Q00

80x24 Video Display Card

Vista Computer Company's new Vision-80 board Is a sophisticated
yet easy to use video display card for the Apple™ computer.

COEX

PARALLEL INTERFAGE
EPSON TO APPLE

New From 95 CABLE
349 INCLUDED

£

[9)]

Q

= “Have You Kissed Your Computer Lately” A0,
=

Components Express,Inc. ==
17}

o 1380 E. Edinger ® Santa Ana, Calif. 92705 ® 714/558-3972

a TWX 910-595-1565 @ ADVACON SNA e International Orders Welcome

<€ Terms of Saie: Cash, Checks, Credit Cards, M.O., C.0.D. FOB Santa Ana. Calif. residents add 6% sales tax.

ot r— g
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ADVANCED

with 80 Columns

16K Apple™ Ramcard

COMPUTERS

LIST 195
ACP

35995

® Full 1 year warranty

® Top quality — gold fingers
® Expand Apple Il 48K to 84K
® Compatible with Z-80 Softcard™

NOW AVAILABLE
Apple lle 64K Add-In Memory

5149w

32K STATIC RAM

2 or 4 MH2
Expandable
Uses
2114l's
18K 4 MHz Kit $160.95
18K 4 MHz A&T 21708
32K 4MHz kit 31209558055
© 32K 4 MHz AST  336.00
BARE BOARD 39.85
BareBdw/allpartalsssmam.  99.96
REPEAT OF SELL-OUT

58 Key Unencoded Keyboard

o

Thig is a new 58 key terminal Keyboard
manufactured by 8 major manufacturer.
It I1s uncoded with SPST keys unat-
tachad to any PC board. Solld molded
plastic 11" x 4" base.

Unencoded
oy Pad

18 key Keypad with
1-10 keys and tab,
return, (=), ) and ().

oaly ‘g"u

64K CMOS

RAMCARD

|EEE
ompatible
Uses
Low Power
61 161C's
BVolt
Slngle Supply

2 Assm and Tested

' NTE L aK STA'sﬂC

Super Fast!
Super
/ Low Power

Part No. 2147 ...... $1.95 ea.

UV “EPROM”
ERASER
Model
DE-4
$89.95
ey

Model 8-82T $325.00

STEPPER MOTOR

Operates by applying
12VDC in one direc-
tlon and then revers-
ing polarity (or square
wave). Uses 12VDC,
-,/ Clock Wise Rotation,
. Rated 3 RPM at 4
ACP P.P.S. with a 6 degree
PRICE  stepping angle.

95
s3ea. 10 for $34.95

16K Memory

Expansion Kits
for Appie/TRS-80

8 pcs 4118 18K $1 2.95

200/250n8
CALL FOR VOLUME PRICING

RS232 SIGNAL TESTER
COEX R$232

Line Tester
(7) LED indicators

only ‘24“

Other Styles Also Available

Speclty computer
GORCOM FILTER
Popular
CORCOM

» Filter

=% @amps s4°‘

Compatible Line Cord Add .., $3.80

INTEL GODEG IC
P/N 2810A
For Dlgital

Voice

sQos

.
For Fllter P/N 2812A ... 34.95 es.

9 pcs 4164
D-RAM

$5000

SURGE
SUPPRESSOR

7 “Surgeonics”
Power Sentry
16 Amps 250 Volts

translent suppression

: " Acp 139"

Low Prige
CON NECTORS

—

sﬁ“
Y3 \gg'b

LINEAR

DB28P (R5232) $3,28

AMD MnnEM lc 0B26S Female 3.76
Hood 1.28

P/N AM7910 | Set with Hood, Saie 7.60

1200Baud | 22/44 S/T, KIM 295

5 Volts 43/86 8/T, MOT 8.50

$ 00 50/100 $-100 Connector W/W 496

8pecial ACP Price 99 60/100 8-100 Connector S/T 3.85

PARALLEL ALPHA NUMERIC
PRINTER

18 Column Printer prints 16 numerical columns pius 3
columns which have math, alpha and other notations.
Each wheel has 12 positions with posltion 12 blank
Poslition 11 on numerlcal columns have decimal point or #. Utilizes 2.75"
wide adding machine tape and a dual color ink ribbon. Input data parailel
withfour blt BCD comparator circuit. Printrate, 3lines per second.
Operating voltage 22-28VDC with typical cycle time of

340mS. Size 6%"W x 3%"H x §%"Dp. New. $8.95 ea. 3/$25

L 0C 78HO5K $585  LM1414N  $1.90
ol 149 LMI1458CN/N 48
d MC1488N 99
! MC1488N 99
4 LM1486N 89
MICROPROCESSORS bo | e e
¢ LM1820N 95
5 4 LM1850N 95
onells1 <08 m” e maoen i LM188ON 310
s 1aee | maoren d LM2111N 176
8073N 3495 | LM308CN d LM2800N 89
8786 49.95 | LM3O0BK ’ LM2801N 2.50
a5 es grag 4098 | LMITOCN d LM2917N 296
g : ! LM311D/CN . CA3013T 219
g a7 s e e et | Lvon g7s  Camier  lee
- : ’ LM317T X CA3021T 348
% 3 LM318CN 49 CA3023T 288
m CAUPRONE [USioNH 126 CA03T 275
LM320K-XX* 1.35  CA30387T 1.28
8118/2016$7.95 2147 $5.99 6200 $1.99 | (M320T-XX" 139  CA3048N 129
8264-84K 505 411  5.89 08 149 (M320H-XX* 1.25 LM3083N 1.48
4118-2 188 414 488 8608 450 LM323K .95 CA3058N 3.19
4118 2 8/1285 1101 88 6618 6.79 | |m32aN 95 CA3080N 3.18
380 1103 89 8861 879 | |M3arK 6.85 CA3082N 495
2102 78 4027 488 6804 389 | |m338K 895  LM30B5N 1.48
21L02-2 1.48 3989 8605 7.99 (M336N 85 CA3080T 1.20
21L02-4 1.20 4050 4.69 98130 899 LM340K-XX* 1,76 CA3081N 1.80
2111 3.49 460 0140 899 | |M340T-XX* 126 CA3082N 1.69
2112 349 4006 399 93416 8.99 LM340H-XX* 1.25 CA3083N 1.66
2114 1.99 4116 140 93425 609 | (M34dH 196  CA3086N 80
2114L-2 326 4200 785 LM348N 120 CA3089N 298
21dle4 - 229 4402 199 el LM350K 6680  CA3086N 3.49
2128 6.99 5280 4.80 “\\‘ LM358CN 98 CA3087N 1.99
[ LM38ON 149 CA3130T 1.30
SUPPORT » (M372N 185 CA3140T 119
LM376N 375  CA3148N 2.49
81659035 82589895 B8047  $2285 § LM3TIN 276  CA3160T 1.19
8166 8.5 82751985 68488 1895 | LM3BOCN/N 1.25  CA3190N 1.85
82022055 8279 850 48505 2295 | LM3BIN 179 CA3410N 58
8205 259 8810 475 6520 6.6 | LM383T 195  MC3423N 1.48
8212 276 6820 B850 8622 985 | LM38EN 125  MC3460N 3.95
8214 455 6821 B850 8530-X 24951 LMISIN 140 SG3524N 385
8218 275 88281050 8632 17.85 | LM39ON 185  CA380ON 338
8224 295 68341895 6551 18.95 | NESIIW/T 375  LM39CON 69
8228 285 68452206 ZB0-PIO 650 | NESE5V 39 LM3805N 118
8228 385 684727.05 ZBOA-PIO 9.50 | NES5EN 98 LM380oN 98
8243 8.50 6850 525 280-CTC 650 | NEGBIT 18.95  LM3014N 3.76
8250 14.85 6852 625 ZB0A-CTC 950 | NESBSN/H 126  LM3916N 395
8251 850 68601095 2Z80-DMA 1985 | NESEBHN  1.75  LM3SIEN 3.75
8253 11.85 68621085 ZB0A-DMA 27.85 | NE587V/H 150  AC413iN 295
8255 4.50 6875 585 280-SI0 2495 | NES82N 275  RC4136N 1.10
8257 9.50 6880 248 Z80A-SIO 20.85 | LM702H 189 RC415IN 3.70
- RO LM7OBN/H 20 RC4184TK  4.85
LM71ON/H .75 RC4185TK  6.40
oS MS LM711N/H .39 ULN2001 1.28
LM718N 195  ULN2003 150
2764 (8Kx8) TS $69.95 2708 (450n8) $5.78
2732(4Kx8TS 1205 2708(850n8) 626 | LM723NM 85 SN784SON .59
2716/261& 5V 17024 675 | LM733N/H - 98 SN7545IN 35
(2Kx8; TS 795 MM5203AQ 1450 | LM739N 115 SN75452N 49
TMS2718,8V, 12V 17.95 MM5204Q  9.86 | LM741CN/H - .33 SN75453N 49
2758,6V, 460nS)  3.50 LM741CN-14 .19 SN75454N 48
LM747“/H 75 SN7549IN .89
LM748N/H 38 SN78492N 8%
HI-TECH LM760CN  2.85  SN75493N 89
2613-001 (Sv+ Upper 3950  DACOS $9.85 LM1310N 180 SN75484N b
U0 AT MC1330 185  TL4G4CN 4.20
s avlloan 1035 DACIOO 8% 1 mc13s0 186  TL496CP 186
2513-ADM3 (iV) Lower 14.95 8038 Functin Generator  4.50 MC1358 1'75 .
MCMBE710 ASCH Shifted 1295 MC4024 VCO 295 -
MCMBB740 Math Symbol 1395 LM566 VCO
MCMB6780 AizhaControl 1345 XR2206 Function Genermtor 525
1771-01 8 & Minfloppy 24.85  TR16028 (5v, T2v)
1781 Dual Floppy 2085  AYSIDI3(SV, t2W) 4 IS 74500 8 39 745124 3.69 745244 $2.09
T 74502 43 748133 54 745251 135
R uat ¥ loppy 3895  AY51014A1812 (5-14V) B8S
3020 74503 .45 745134 66 745253 1.36
uat Floppy 4485 AYS1015A/1863 (V) 895
Sealoeof 74804 52 745135 1.6 748257 1.2
g toppy 498 1MB402 785
T oosT 74505 52 748136 1.60 748258 120
h loppy 5495  IMB403 898
sricfredied 74508 48 745138 1.20 745280 .75
ata Separator 1895 2350 UBAT 995
e 74509 48 748139 1.29 745280 2.78
enecator 1865 18718 Astron 2495
o 74810 .42 745140 73 748287 299
inary 1350 MCtaddy 1188
SR 74811 .42 748151 120 748288 2.55
ary 2200 4702 1498
s i o5 | 74515 42 748163 120 748373 3.10
e 74820 42 748157 128 748374 3.0
o Freq Conv. 728 COMBO16 1688
8750 3 Dig8CO 1338 INBB250 sl [l][78522 (42 7481880128 743387 2.78
: 74830 42 748180 279 748471 7.05
140848 6 bit 395 AY5-2378 1378 :
140808 8 bt 895 AYS-0800 1oy [ [lE4232 A9Y, ZASIRA, 148 | 78sATe) 7,96,
o on T ) bos | 74538 119 748175 149 748473 7.95
! 9| 74840 . 745188 2.60 743474 095
OCKETS 74861 42 745194 1.80 7484756 995
74864 46 745185 1.80 743870 575
74365 48 745198 189 748571 578
74874 89 748240 275 748672 895
LOW PROFILE 74586 72 748241 275 748573 896
SOCKETS (TI"] 748112 72 748242 289 745840 280
748113 72 745243 280 745041 290
124 _ 2649 sono0 | 74ST4 72
8 pln LP 18 16 14
14 pln LP 20 18 18
18 pin LP 22 21 20 glvslTCHES
18 pin LP .29 28 27
20 pin LP 34 32 30
22 pin LP 28 27 24
24 pin LP a8 ar 38 2Position  § .99 7 Position  $1.39
28 pin LP 45 44 43 4 Posltion 118 8 Position 1.48
40 pin LP 80 69 58 §Position  1.28 9 Position 1,66
6 Poaltion  1.35 10Position 1,89
SOCKETS (GOLD) | MUFFIN® FAN
L The dependabie,. tow
124 2549 50100 cost, largest selling fan
m .65 54 Ag for commercial cooling
10 nln (Tlm) .85 .83 .5t lications.
14 pln Wi 7513 o7 Sppicetions
18 pin WW 80 77 70 ® 105¢tm free alr delivery
18 pin WW 95 80 81 ® 4.88" 5q. x1.50" desp.
20 pin W\ 116 1.08 99 Waight - 17 oz.
22 pin WW 146 135 1.23
24 pin WW y38 128 134 SPECIAL PURCHASE
28 pin WW 180 153 1.38
WOpinWW 220 209 1,88 \\i‘“ $9 500,
14411 $795  B671A $6.06  B080ACPU  $285  5027CRT  50.88
7405668 3/1.99 SIG 2352 395 2102 RAM 78 2001 386
7418377  2/1.99 .95 4080 RAM 140 8039 3.96
74L5241  2/1.99 2755 EPROM 296 2732 895  MM5320 5.99
8258 6.95 95  UPD410 2, ss 9131 RAM 1,89
6561 RAM  2.95 ZBOA CPU 495  UPDAa11 EMM4402 199
LM733CN  3/1.99 95 2708 EPROM 8/20. 95 10418 4.95
LM323K 385 esoz CPU 695 2114 8/1450  8700A0 2/16.95
TOLL FREE Mail Order: P.0. Box 17329 lrvine, CA 92713

800-854-8230

910-595-1565

CIRCLE 80 ON FREE INFORMATION CARD

Retail: 1310BE. Edinger, Santa Ana CA 92705

542 W. Trimble, San Jose, CA 95131

www americanradiohistorv com

(714) 558-8813

(408) - 946-7010

74008 19 7475 § ae 74161 °§ .88
740t .22 7476 741682 .89
7402 22 7479 4.80 74183 87
7403 22 7480 48 74164 87
7404 22 7482 95 74185 87
7405 .23 7483 58 74188 1.20
7408 35 7485 85 74187 1.95
7407 35 7486 g5 74170 1.89
7408 28 7488 1.75 74172 475
7408 23 7480 39 74173 .79
7410 22 7481 57 74174 .88
7411 28 7492 45 74175 BS
7412 29 7493 45 74178 .75
7413 39 7494 @9 74177 .75
7414 .59 7495 .86 74179 134
7418 29 7496 89 74180 .75
7417 .29 7497 280 74181 1.7%
7420 .22 74100 280 74182 .76
7421 .35 74107 .32 74184 2.26
7422 .28 74108 .37 74186 2.28
7423 20 74118 1.85 74188 0.95
7426 29 74121 20 74188 3.80
7426 .28 74122 39 74180 1.15
7427 25 74123 59 74181 1.15
7428 45 74125 .39 74192 86
7430 23 74126 44 74193 .85
7432 29 74128 59 741894 .85
7437 26 74132 .89 74185 88
7438 20 74138 .75 74198 .85
7438 29 74138 96 741897 .85
7440 19 74141 79 74188 1.39
7441 79 74142 285 74199 1.39
7442 57 74143 285 74221 1.9
7443 85 74144 285 74251 95
7444 95 74145 62 74273 1.05
7445 79 74147 185 74278 1.89
7448 79 74148 120 74279 .75
7447 85 74150 109 74283 1.40
7448 70 74151 .87 74284 3.80
7450 19 74162 .87 74285 3.80
7451 19 74163 .67 74200 1.25
7463 19 74164 118 74208 85
7484 10 74165 .78 74386 .68
7450 25 74166 .78. 74368 .68
7460 23 74157 89 74367 .88
7470 .20 74158 165 74368 .68
7472 .28 74168 2.48 74380 1.45
7473 34 74180 88 74393 1.80
7474 74480 1.90
74L500$ 2e 74L51138 43 74.8245$2.20
74L501 74L8114 43 74L5247 1,10
740502 .23 74L8122 55 74.8248 1.10
74L503 .28 745123 1.19 °74L8248 1.18
74L804 35 7405124 135 7405251 1.40
74805 28 74LS125 89 74LS263 1.40
74.508 .28 74LS128 52 7418257 .85
748508 36 7408132 79 7405258 .88
74L810 .28 74LS138 .40 7408259 295
74511 39 74LS138 .85 74LS260 .65
74L812 33 74LS138 .85 7418261 2.49
741513 47 745145 1.25 7415288 .59
74L514 95 74L5148 148 7415273 1.75
74L515 33 74L8151 .79 7408275 440
740820 26 74LS153 .79 7418279 .59
741821 .33 7415154 1.70 74L.S283 99
74L822 33 7415155 1.19 74LS200 .99
74L826 .33 74LS156 .99 7418283 .99
740827 .33 74LS157 .85 74LS295 1:10
74L528 .33 74LS158 .75 74LS298 1.19
74830 28 74LS160 1.05 7408324 178
74L832 33 7418181 1.16 7405347 1.95
74L833 56 74L8182 1.05 74L.S348 185
740837 45 7418183 105 74L8352 1.18
741838 .30 74LS164 1.19 7408353 1.19
74L840 26 748185 B9 7415363 1.49
74L842 79 7408188 248 7405386 .69
74L.847 79 7415168 1.16 74LS388 .69
74,548 95 74LS169 115 74LS387 69
740851 26 7418170 1.99 74.5368 89
74.554 20 7418173 .89 748373 1.89
74L885 20 74LS174 .89 74L8374 1.89
740873 45 748175 .88 74LS3T6 69
741874 42 7418181 220 74L8377 1.95
74875 .89 7408180 1.15 74L8385 .95
74L878 45 7418191 1.16 7405388 .65
74L878 .45 74L8192 .98 7408300 1.96
74L883A .79 74L8183 98 7418393 1.85
74LS85 119 74L8184 1.15 7418385 1.70
74.888 45 74L8195 .95 74L8398 235
74L880 57 748186 80 74.5424 286
74892 .75 74L8197 .89 74LSEE8 1.75
74563 .76 74L8221 1.46 74LS670 220
74LS86 .88 74LS240 1,80 B1LSE5 1.60
740898 .08 7418242 1.69 B1LS98 1.80
74L8107 .45 74L8243 1.689 81LSQ7 1.88
74L8109 .45 7408244 1.489 1.88
7408112 .43 anUMEcPAnLlElNI
CMOS iy
4000 § .35 4037 $1.85 4089 $295
4001 .38 4040 1.29 4093 99
4002 35 4041 126 4084 2.8
4008 1.05 4042 88 4008 2,20
4007 .26 4043 B85 4088 2.28
4008 1.39 4044 86 14408 12.85
4008 45 4048 1.76 14409 12.86
4010 45 4047 1.26 14410 12.95
4011 35 4048 99 14412 1295
4012 25 4049 45 14415 8.95
4013 45 4050 89 14419 4.95
4014 1.39 4051 1,10 4501 39
4018 1,18 4062 1.10 4502 1.85
4018 69 4063 1.10 4603 .68
4017 119 4065 385 4505 B.95
4018 89 4058 285 4508 .75
4019 45 4059 9.26 4507 95
4020 1.10 4080 1.39 4508 378
4021 1.19 4086 76 4510 1.1¢
4022 1.15 4088 .35 4511 118
4023 29 4070 .49 4512 1.39
4024 .75 4071 .35 4516 275
4026 .25 4072 36 4518 145
4027 85 4073 36 4518 1.39
4028 B85 4076 .35 4520 125
4029 1.2 4078 120 4555  4.95
4030 .45 4077 .35 4656 .89
4031 3.25 4078 .36 4566 225
4082 2.5 4081 .35  BOCE5 1.50
4034 325 4082 .36 80Co7 1.28
4035 .85 4085 1.85

checks lllow 2 weeks for proc:
License and credit card #s Vi
service charge. Add 3% shipping & handiing or $2.50,
whichever |s greater. Add 10% tor foreign ordera or
US Parcel Post Include Telephone number. NO CODs.
Prices subject to change without notice. Soma ltems
sublect to prior sale. We reserve the right 1o substitute
manufacturer. Retall prices may vary.

€861 H390100
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CHANEY
electronics inc.

[ Y * Minimum Order $9.00 * We accept VISA and

W SATELLITE TELEVISION RECEIVER B o « EXTRA FAST SERVICE

shippmg (UPS)

$ P.0. BOX 27038, DENVER, COLO. 80227
34995 . PHONE ORDERS: 303-781-5750

- ' - ® y
PANASONIC RF MODULATORS 120VAC VARIABLE STROBE LIGHT KIT

ENC 16505 crystal controlled o Complete variable rate strobe Yight kit produces bril-
ND liant flashes of light. Operates from standard = v
SA-r'E LLI I E BRA | P / 120VAC. Reliable design —thousands of these are - g
NEw h—':“'.', ; in use throughout the world. Overail size of -com- 1
- pleted board: 3"L x 2"W x 3"H. B
E L I VIDEO TAPE RECORDERS, SATELLITE TV RECEIVERS C3071 _ $0.98

FOR BRILLIANT PICTURES ON CHANNEL 3 OR 4 3VOC ELECTRONIC WARNING FLASHER KIT
This portable battery operated device continuously

33 4995 | emits bursts of Intense light at a fixed repetition

raleAt Ca;l bedseen 10; u;eat distance's' m;kigg ita

. g re 8 J t

« 6' FIEERGLASS DISH £ ICREE é}ﬁc&{ﬁv Batterios. Sire of bosrd 2L 2W
* FOLAR MOUNT AND FEED e PROBE KIT ;

FASCINATION STAR KIT
* P.C. Board Produces an *'‘exploding star'* visual eftect using 25 |wm «

S
e 1 .
* Mi ransist LEOS and IC circuitry. The center LED lights firstthen 1
S | N E WAVE Micropciedl T 1 the next group of LEDS light and then another set of = _»
: * All Parts ond Plostic lights until the outer edge of the star n?ms up. The |
+ Fulls Bustrated hstructions o Housing $24 95 process then revarses itself. Operates from 9V bat-
« MC Inwernal Cornection to T.V. " u 189 b . 2 tery. CA432  $10.95
voﬂs $3 00 Shipping &8 Handiing |

o L =%
» Cortiruous Awdo/Video A nd 9 SEQUENTIAL LEO FLASHER KIT ®

g - w This kit combines C circuitry and 10 jumbo red —
Maduation e caer por POWER SUPPLY LEDS to produce a unique Rlsual display. LEDS

5 a4 Y
2 i VA i COMPLETE KIT continuously light sequentially from right to left. Easy to
* AGC OP: ST_ABUTY wS et s] 9 95 build kit. Operates from 9V battery. Size of board: 5.25" x 1.5".
*» Quality Circui- Soord . C4431  $6.75

» Silk Sceened P=rts Layout

e g i e el MICRO-MINIATURE | SOLID CARBIDE
[ allParts and Wood Grained Cabinet $99.95 - £5.95 shipping and Handing SPEAKER PC DRILL BIT
1 F.C Baard, Plan:, All Parts and Wood Grained Cabinet $119.95 « 55 95 shipping and Honding Only %4e" die. oy e
mounted on a Standard size for
1" square PC PC boards.
« AVEILEBLE BY MEIL ORDER ONLY - SEND FOR INFORMATION ON OTHER KITS e Onane o

» QOwPBETE REPAIR SERVICE + HOBBY USE ONLY, NOT FOR UNAUTHORIZED RECEPTION OF T.V. SIGNALS C4832 $1.49 ea. 10 for $12.00

-  CEETH D NS AND MONT T ORI, . KESTER PC TYPE SOLDER
s oy cora - :]m‘ 5|2l 6 100t Col of uitra thin diameter
::;2:: ) - ELECTRONICS low melting temperature

60/40 rosin core.
WESTEZH ELECTRONICS . 4242 SOUT 48TH STREET, PHOENIX, ARIZONA 85040 C4456

rione. (602) 829-6700 onv:- (800) 243-6700 Kiits 111 e oterom o ctsron

see Send tor our free calalog

+ $300'Shipming & Handling

CIRCLE 13 ON FREE INFORMATION CARD CIRCLE 34 ON FREE INFORMATION CARD

MICROWAVE TV ANTENNA SYSTEMS

Freq. 2.1 to 2.6 GHz . 34 db Gain + %

COMPLETE SYSTEMS
(as Pictured)

Cor;n:jegt:iall40" - ELECTRON'CS
Parabolic 20" © CORPORATION

Dish Style  § 79.95 SEMICONDUCTOR PARTS & PRODUCTS
COMPONENTS FACTORY PRIME -

Down Converters DEVICES INCLUDE:
(both types) $ 34.95 Capacitors

- X f )
TWO YEAR WARRANTY  Power Supplies e o mGHiE

PARTS & LABOR [] 2V to IGV] $ 2495 Connectors
Data Info (Plans)$ 9.95 Digital & Linear IC's

Hardware & Accessories

CALL OR WRITE FOR IC Sockets

KITS. PARTS. INDIVIDUAL Memory . -
CcoM PUNENTS Microwave Semiconductors |

Resistors
We Repair All Types Down fixed & variable

Converters & Power Supplies Transformers

= Transistors & MORE! '
Pm“|DS'T80n MANUFACTURERS SUCH AS: Motorola, National, NEC,

Elec"‘lonics J.W. Miller, Texas Instruments and more!

P.0. Box 34772 WE STOCK & SUPPLY DEVICES FOR: OEM's,
Phoenix. AZ 85067 Distributors, Hobbiests, Magazine Projects, Engineers,
(602) 265-8255 Schools, Technicians & You!

Special Quantity Pricing Call or Write for Quanmy Pricing
Dealers Wanted and FREE Catalog.

Proem, az 8507 (602) 274-2885

CIRCLE 83 ON FREE INFORMATION CARD

RADIO-ELECTRONICS

n
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TOLL FREE 800 - 782-2701

BETA “LEADER IN THE BEST
E’EC tronics VIDEO CIRCUITS FOR THE

1700 E. DESERT INN RD., SUITE 222 LAS VEGAS, NEV. 89109 EXPERIMENTERS.”
“The Deluxe II”’
PC BOARD, PLANS, PARTS & EN(C::LOSURE $152.99 . Two CHANNEL
' ) . SELECTOR SWITCH

PC BOARD, PLANS & PARTS $5.95
PLUS SHIPPING $1.50 EACH

PC BOARD & PLANS ONLY $30.00
PLUS SHIPPING $1.50 EACH

L FITS DIRECTLY INTO YOUR DELUXE I
FOR CONVENIENT CHANNEL SELECTION.

XS k \v
a : “e,"‘z’ : Q,C’ NE 564 SUBSTITUTE CIRCUITS AVAILABLE

v % t'gq (PLUGS DIRECTLY INTO THE NE 564 POSITION)

' e $4.95 EACH PLUS $1.50 SHIPPING.

/ ’/
i 6c )
The ultimate in UHF sine w. va,c't;nverter techology with modulated audio. TH E z BOARD

Easy to build with fully illustrated p)'ans. Outstanding video clarity and stability. PC BOARD, PLANS, PARTS & ENCLOSURE $119.95

PLUS SHIPPING $4.95 EACH

PC BOARD & PLANS ONLY $30.00
PLUS SHIPPING $1.50 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.

DUAL POWER SUPPLY
PC BOARD, PLANS & PARTS $17.50
PLUS SHIPPING $2.50 EACH

¥ 1001 05 PC BOARD ONLY $3.00 : & VEE 9
PARTS ONLY $14.50 - f
‘ ’ -

FREE POWER SUPPLY PC BOARD
WITH EVERY "Z BOARD" ORDER

REGULATED +24V & +12V
A powerful circuilt 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.

QUANTITY DISCOUNTS AVAILABLE
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
CALIF. ORDERS ADD 6% SALES TAX

“FYs” VISA/MST MONEY ORDERS NO PERSONAL CHECKS
CIRCLE 87 ON FREE INFORMATION CARD

www americanradiohistorv com

PARTS INCLUDE W,
.US FUSE, FUSE HOLDER, SWITCH,
LINE CORD & STRAIN RELIEF

VORKS GREAT WITH THE '‘Z BOARD,” "FV4" OR
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RADIO-ELECTRONICS
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74LS00 SALE 7400 LINEAR IC'S
74800 20 | 7418123 .50 | 74LS249 125 7400 20 | 7475 50 LM301AN 48 | LMagoo 75 | Mciassp 110
74501 24 | 74US125A 50 | 74LS251 60| 7401 29 | 7478 38 CM307N 56 | LM3909 100 | MC1498P  1.48
74802 24 | 74US126A 50 | 74US253 60| 7402 29 | 7485 1710 CM308N 71| (M9t 150 | MC1723P 62
74503 24 | 74US132 .80 | 74US256 150 | 7403 29 | 7486 35 CM31ON 2140 | LFas7 235 | MG1741CP1 56
74505 24 | 74(S133 80 | 74US257A 60| 7404 31 | 7483 240 (M311N '69 | LF351 60 | MCaao1 90
74508 24 | 74LS136 40 | 74LS258A 60| 7405 32 | 7490 52 (M318N 250 | LF353 99 | MC3302 80
74509 24 | 74LS137 100 | 74U8259 125 7406 38 | 7492 52 CM319N 240 | LFs7 110 | MCa401 90
74810 24 | 74LS138 80 | 74US280 55| 7408 a1 | 7493 52 LM324N 71 | NEB55 42 | MCad03P 130
74LS11 24 | 748139 80 | 74LS266 55] 7410 30 | 7495 87 CM325N 330 | MC1306P 110 | MCie4sP  3.80
74812 24 | 74(S145 130 | 74US273 125 7411 31 | 7498 73 (M326N 330 | MG1310 429 | MCi858P  4.50
740813 7408147 1565 | 7408279 55 7413 a6 | 74107 35 LM556N 93 | MC1330A1P 150 | MG4024P 449

45 | 74US148 165 | 7408280 2.25 | 7414 59 | 74121 .40 LM339N 69| MC1349P 117 | MCa04aP 449
74814 60 | 74LS151 55 | 74US283 .60 | 7417 32 | 74123 58 (M3B3T 230 | ME1350P 98 | ICM7208 1595
74515 32 | 74LS153 55 | 74LS290 80| 7420 29 | 74125 52 (M377N 240 | ME1351P 170 | IGM7207A  6.00
740520 29 | 74[S155 85 | 74LS293 90| 7425 a1 | 74145 75 (M378N 315 | ME1357P 143 | IGM7217A  9.95
74021 32 | 7408156 80 | 74LS295A 95| 7427 32 | 74147 187 (M379N 460 | MC1358P 130 | ICM7205 12,95
74822 32 | 7408157 80 | 74LS298 90 | 7430 30 | 7a151 .75 LM380N 90 | MC1372P 442 | ICM7045 1550
74826 32 | 74LS158 80 | 74LS299 2160 | 7432 31 | 74158 78 (M38IN 225 | MG1373p 354 | IGLeoas 3.40
740527 32 | 74LS160A 85 | 74LS322A 4160 | 7437 31 | 74158 147 LM3BIAN 360 | MG1403U 271 | IGM7555  1.20
74528 32 | 74LS161 85 | 74LS323 4560 7438 31 | 74157 75 CM384N 200 | MG1405L 970 | MWA110  7.45
740830 32 | 748162 80 | 74US348 175 7440 29 | 74164 105 CM386N 99 | MC1413F 120 | MWA120  7.80
740S32 32 | 74LS163A 80 | 74LS352 1.25] 7441 100 | 74185 108 CM565N 135 | MC1374P 261 | MWA130 825
74533 32 | 74US164 80 | 74U8353 125 | 7442 ‘60 | 74174 1.00 (M566N 230 | MC1376P 208 | MWA310 825
740837 40 | 74LS165 125 | 74LS365A 55| 7446 83 | 78175 83 CMB67N 135 | MG1458CP1 77 | MWA320 865
74840 35 | 74LS166 125 | 74LS366A 55| 7447 83 | 74176 80 (M1889 320 | MC1a88P 110 | ZN41a 200
74842 60 | 74LS168 125 | 74LS367A 55| 7448 83 | 74177 80
740547 89 | 745169 125 | 74LS368A 55| 7450 29 | 74190  1.08 CMOS
74848 1,00 | 74LS170 175 | 74LS373 135 7472 35 | 7412 99
740549 100 | 74LS173 80 | 74US374 1.25| 7473 35 | 74193 99 | CD4001 30 | CD4046 150 | MC14000 .40 | MC14023 1.22
740851 29 | 74(S174 55 | 74US375 55| 7474 35 | 74196 80 | CD4007 .32 | CD4047 140 | MG14001 40 | MG14024 1.06
74854 29 | 74(S175 60 | 7408377 125 CD4010 55 | CD4049 45 | MG14002 40 | MG14024 .40
740855 29 | 7408181 225 | 74lS378 128 CD4011 32 | CD4050 45 | MCG14006 1.42 | MG14027 72
74LS73A 42 | 74(S182° 125 | 7408379 128 CD4013 45 | CD4051 100 | MG14007 40 | MG14028 1.02
74L574A 42 | 74(S183 275 | 74US385 3.50 VOLT-REGS CD4016 50 | CD40B6 .65 | MG14008 125 | MC14032 1.93
74875 45 | 74(S1%0 B3 | 74LS386 55 = €p4017 100 | CD4063 .32 | MC14012 40 | MC14034 3.50
74L576A 45 | 74(S191 85 | 74LS3%0 125 CD4020 117 | GD4070 45 | MC14013 72 | MG14035 1.86
74(S77 70 | 74(S192 85 | 74LS393 125 | 7805 80 | M317T 100 | CD4023 32 | CD4071 32 | MC14014 1.25 | MG14038 2199
74S78A 49 | 74LS133 85 | 74US395 1.25 | 7806 80 | LM317k 375 | CD4024 83 | CDa0B1 32 | MG14015 147 | MG14040 1.47
74583A 75 | 74LS194A 80 | 74LS398 2.25 | 7808 80 | LM323K 695 | CD4025 32 | CD4093 60 | MG14016 72 | MC14042 1.06
74885 90 | 74LS195A B0 | 74LS399 125 | 7812 80 | LM350T 325 | Cpdg2r 55 | GD4510 117 | MC14017 125 | MC14043 99
740586 45 | 74US196 100 | 74LS4%0 210{ 7815 80 | LM350K 550 [ GD4029 142 | CD4511 120 | MC14018 115 | MC14044 99
741590 45 | 7408197 100 | 74LSs40 2110 7818 B0 | LM338K 7.60 | GD4040 117 | CDa515 2080 | MG14020 147 | MC14046 157
T8Ol vi0 | 7alSaar 125 | 7alSoet 2iof 74 80 | LMsTT 190 [ CDaoss 80 | CDASIB 17 | MGioR1 125 | MCidods 72
740802 55 | 7408240 125 | 7 3. . .
raSes 5 | rasaar 128 | zalsees g0l 7ade 130 | el a0 WOV (ORE I eN LI (N HIES
745958 65 | 74LS242 125 | 74LS620 2.0 . |
TALSIOTA 45 | TalSady 125 | 7alSepr 2oof 79tz 130 | o050 CIRCUIT SPECIALISTS INC.
74LS109A 45 | 740S244 125 | 74(8622 2. . .
TALSIIZA 45 | 7alSods 175 | 74iSea3 200 7918 130 | 7olis 80 738 S. Perry Lane, Tempe, AZ. 85281
74L5113A 45 | 74LS247 125 | 74L5640 2.00 . 5 .
74LS114A 60 | 7405248 1.25 78ni2k6 925 | Order Phone: 1-800-528-1417
g .60 INCLUDE $1.25 SHIPPING

IRCLE 7 ON FREE INFORMATION CARD

508 Central Ave.
Westfield, N.J. 07080
(201) 654-8008

UMHF-TV PREAMP
ﬂa featured In Radio Electronics March/
ay articles, 1882)

This inexpensive antenna mounted pre-
amp can add more than 25 dB of gain to
your system. Lots of satisfled customers
and repeat orders for this high quality kit
which Includes all component parts, P

, Case, Power Supplyand Balun $34.50
Assembled Version.............. $567.50

APPLE

Heart Rate Monitor KIT-$39.95

Have Some Fun...Fun...Fun!
PROGRAMMABLE MESSAGES
IN SPACE'K‘?""& SPACE WRITER

Signaiman Mark | Modem-$99
Dilrect connect modem/RS-232C; Bulit In
Interface cable and connector, Light, com-
pact, Bell 103 compatible Data/voice switch
BMC-12A

12" Green 'Phouphor Monitor$89

" BOLDER BUCKER(uork- great). ll?
<3792
.2/!3
3702

" CONNECTOR
20V 1W EXPOXY ZENERB,
78L0E8 (3V REGULATOR) .
MOTION DETECTCOR BOARDE-82 EACH. 7/'!0
MOTION DETECTOR(IC ONLY)3/82,,,20/4410
CONDENSER MICROPHONE,

22uF S0v 8UB MINI EPOXY DIBC.

. 33uF 100V DIP MYLAR, .
07uF 2%V MINI RADIAL.
4.7uF 40V MINI RADIAL..
4.BuF 38V SOLID TANTAL|
10uF BOv DIP TANTALUM. .
3200uF SOV TWIST LOCK. . .
11000uF S0V (COMP GRADE MALLORY}....
1000UF 16V TWIBT LOCK....0visness 2
VINYL COATED(F1BERGLASE REINFORCED}
SLEEVING~-1" LENGTHS,10 DIAMETERS...83
LED(HIBH INTENS, RED EMITTER,WATER
CLEAR LENS) 10/91, 100/87.50, 1000/8&9

81
+20/81
.8/

BATTERY BNAFS. (..oicuruinasioaass S/e1
HEAVY DUTY ALLIGATOR CLIPS .
LIGHTER WEIGHT CLIPS...
74L5174 (PRIME TEXA!
VERY LDUD BUZZER,
EN7E3I24 IC,......

RE232 CONNECTUR (DB~2%F~A123)....... 3
100K TRIMPOT, 4/01

10k TRIMFOT
SN7447, ..
BN7492, .,
BW938 2-F(DTL). .
BFD BS UHF HIBN BAIN AMPE. ....... 2/93
WINEGARD U420 UHF ANT, 4BAY BOWTIE®2S
LONNECTOK FOR RIBBON CABLE 34 PIN., 92
B243 16 LINE 1/0 EXTENDER CMIF.
7805,70812,7905,7912 MIX/MATOH. ...
NM/FM RADID IC(UNTCSTED)wW/SPECS 10/0'
FUIH-LIN TaP/B8HG-10K, 100K, 1M.
[C BOX (BTURES & LABIZLE IC'E) ...... °©2
DiP SWITCHES-4,4,8 M10 POB......
TV PNOBB. L covteinnnasanan
S3AKBAMDEK COLORY MON]TE
Voltage-Matm (awltching r.
with adjustable DC/DMvettagQe convers~
ton.OQutput voltages: =24 to +30VDC,3
Op. mooes (K RE-uR, downkinversion =819
CHIP CAPE(BET OF 4,26ACH 2, 743, 3pf1s3
FPA1O4 TNFRA-RED EMITTER/SENSOR....$9
MINIATURE AFEAKER (1 1/2%)
OKIDATA, EPSUN, CENTRONICS FRINTERS/ TEL
CONVEMIENCE PAPER FAKS,CONT. ROLL
TEAR AWAY RAZOR EDGE, 1K BHEETS....$1é&
LOWEET PRILES VERBATIM DIBKETTES/CALL
TEK/TOOL ZEROD INBERYION IC TEST SOCK-
Elfie 14 PIN“$9.. ..., 00000

CB(

LM3A0 (1L.N2280), .
UDN7 1R BAS DISCHARBE

MICRO-CONTROLLER BOARD
(Kit/889.50)

Terms: MICRO-MART accepts Visa, MC and telephone COD's. Minimum order $10.00. Shipping—
U.S. orders, $2.00, Canada and other countries $3.50 (includes ins.). Shipping rate adjusted where

applicable. NJ residents add 5% sales tax

MICRO-MART e 508 CENTRAL AVE., WESTFIELD, NJ 07000 e (201) 654-6008

Bargainsl 11
ACAC:1 " acpp-1 B

%}X W

JAVANCO

YOUR PARTS SUPERMARKET
160 2nd Ave.S.,
Nashville, TN 37201

10 ft. audio extension
$1.50

cable.

79 ECKA72 Mgﬂ-axial Kt
PCS. .)LS\S 6.85@
PER.

Yo
A A

Calculator
keyboard switch
$2.25

UVE1-A Mitsumi
UHF/VHF combo
varactor tuner $9.75

SPK-100 PIEZO TWEETER $6.75 each
or $4.65 with $15 order!

This quality hi-fi horn is easily installed
without crossover.

ECK-251 $9.35 assorted miniature elec-
trolytics, all good useable values, in a

plastic bag. 2 51 PCS.

1000 iong lead resistors, % and % watt
assortment $ 6.75

Out-of-state orders over $15 call Toll Free 1-800-251-5555
Tennessee residents and information requests call 1-615-244-4444

CIRCLE 12 ON FREE INFORMATION CARD
www americanradiohistorv com
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THE WORLD FAMOUS

CATALQG OF
O\ ELECTRONICS

IN STORES OR CATALOGS
ANYWHERE!

ETCO ELECTRONICS
DEPT. 591
I Mailing List Control Center

Box 840
Champlain, N.Y. 12919

l IEnclose_______ (cash OK),

Please rush postpaid

O

$1 for 1 year subscription to thé

world famous ETCO catalog.

$3 Canadian & Foreign 1 year

subscription to the ETCO catalog.

304 page handbook ‘‘BUILD YOUR

OWN EARTH STATION". (TA025) $10.00

360 pages MASTER HANDBOOK OF

TELEPHONES. (TA001)

D FREE - sampie copy of the bargain
packed ETCO catalog. (USAonty)

Name

Address
City
State

O

Zip.
N GEeees ey
CIRCLE 50 ON FREE INFORMATION CARD

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 POWER SUPLY AND ANTENNA (Antenna
can be a dish type or coffee can type depending on the
signal strength in your area.)

2384 MO&D’"1 SBasic Kit) $19.95

ess case & hitings;

23(24 Mq%Z (Basic/Pre-amp) $29.95
st case & fittings}

2304 MOD 3 (Hi-Gain Pre-amp) $39.95

{Includes case & fitings})
POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE. TRANSFORMER, ANTENNA SWITCH AND

CONNECTORS (Kit) $24.95
Assembted. ... ..$34.95
Slotted Microwave Antenna For Above

Downverters .$39.95

PREAMPLIFIERS
HAL PA-19—1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.
HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db,gain op-
erateson 8 to 18 volts at 10 ma. Complete unﬁ $12.95.
(The above units are ideal for receivers, counters, etc.)

16 LINE TOUCH TONE DECODE KIT WITH P.C.
BOARD AND PARTS g $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...........oooin $39.95
12 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPONENTS.. $29 95

Complete Sets of P.C. Boards Ava|lable For: Unicorn
Robot Project and Heart-A-Matic Project.
MANY, MANY OTHER KITS AVAILABLE

Send 20 cents slamp or S.AS.E. lor Intormation and flyer on other
HAL-TRONIX products To order by phane 13132851782

R
= <

HAROLD € MOWAAND
wazam

HAL-TRONIX
P.0. Box 1101
Southgate, Ml 48195

OROERS"OVER $25.00 WILL BE SHIPPED POSTPAID EXCEPT
SHIPPING OM ITEMS WHERE ADDITIONAL CHARG ES ARE REQUESTED,

ON ORDERS LESS THAN $25.00 PLEASE INCLUDE ADDITIGN.
INFORMATION: AL 5200 FOR HANDLING AND MAILING CHARGES

CIRCLE 75 ON FREE INFORMATION CARD

DeVICed
P PHASOR PAIN FIELD — Patented and recently developed
in our labs is being tested by Gov't for riot controt. Soon to come
H under weapons restrictions as an infernal machine. Easily hand-
held. Hazardous |F NOT USED WITH DISCRETION.
¥ PPF-1 PLANS (sold for animal control). . 1$15.00
INVISIBLE PAIN FIELD GENERATOR — Produces adi-
rectional fielo of moderately intense pain to back of head up to
50°. Cigarett2 pack size enclosure is easity hidden.

PG-3 PLANS .. . $7.00 IPG-3K KIT & PLANS . . . $44.50
1PG-30 (assembled for animal control). . . .$59.50
PHASOR STUN/BURNING WAND — Produces sutficient
electrical energy capable of burning fiesh. Intended as a person-

al defense device.
PSW-3 PLANS . . $8.00 PSW-3K KIT & PLANS . . 559.50

RUBY LASER RAY PISTOL — Intense visible red, burns,
hazardous, with parts sources.
RUBY PLANS (includes aII part SOufCes)
CARBON DIOXIDE LASER — Generates 20-40 watts of
continuous power capable of burning, cutting, hazardous. {with
[ atl part sources). .$15.00
LASER RIFLE — Produces 200-3000 pulses of 30 watt opti-
Ri cal energy. Portable and easily hand-held

(-] LRG-3 PLANS .$10.00
LRG-3K KIT PLANS (minus dlode) s129.50
POCKET LASER — For the beginner, visible rea “*optical
version'’, non-hazardous.

LHC-2 .. $5.00 LHC-2K KIT & PLANS . ... .$24.50

HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS — Expiod-
ing wires, shockwave, etc. Miniature size.

HPS-1 PLANS. . . $8.00 HPS-1K KIT & PLANS. . . $49.50
PARTICLE BEAM WEAPON — PLANS $15.00

INFINITY XMTR — Uses telephone lines for selective home

or office listening while away on business or vacation.

INF-1 PLANS . $15.00
$10.00

[ed SEEIN DARK — Long range total darkness.
SD-4 PLANS
LONG RANGE WIRELESS MIKE — Crystal clear guality
miniature.
.$7.00 FBT-7K PLANS & KIT. . . $34.50

FBT-7 PLANS . .
WIRELESS TELEPHONE TRANSMITTER — Long

g 2nge. automatic.
VWPM-5 PLANS $10.00 VWPM-5K PLANS & KIT $34.50

Send for FREE catalog descripton of above plus hundreds more
plans, kits and completed items. We accept MC or Visa or when

ordering, send check or money order. We pay shipping charges
‘on orders over $50.00, otherwise include 10% with remittance.

SENDTO: SCIENTIFIC SYSTEMS
DEPT. R8, BOX 716, AMHERST, N.H. 03031
CIRCLE 36 ON FREE INFORMATION CARD

POPULAR CHIPS MITSUMI
MITSUM! NETWORK SALES, INC.
LM 301 .39
Wik i b R RIBBON CABLE CONNECTOR DIP SWITCHES
LM 386 79 400 ohm INPUT $17.95 These very popular 40 PIN ribbon | High quality DIP switches mfg. by CTS.
NE 564 250 @A) i cable connectors are used by a| Available in the following configurations.
LM 565 89 DELUXE PARTS ASSORTMENTS number of mfgs. of micros for inter- A
el POS—80¢ 6 POS—80¢
MC 1330 1.10 | #1 Resistors & Trimpots #4 Coll & Chokes nal board to board terminations and SPOS—80¢ 7POS—80¢
MC 1350 1.00 gep;v‘«gn‘.oi% resmors]& teach of 15, 33. and 100 § 1/O port connections. ~
- tnmpots {uh m h. N
mg :ggg 113 each -35!. 75. 100, 470. ciolkes'c:?vafn';rl;?:RF iadain (lisf SE30 g
’ 1.5K. 3.6K. 51K, 470K oIl - -
MC 1496 1.50 13-1.2K. 2-220. 3-100K gAIQA(ZaSr;P::(s:) g (FEMALE)
L TR Do e S e 40 CONDUCTOR RIBBON CABLE The most popular computer connector.
LM 1889 1.95 33K, & 14-4 TK. .5'|c,' e, O Sl gray color 70¢/it. Mfg. by AMP. .025" gold PC pins
7808 .75 $5.25 each 1 each of: NES64, LMSES, AtiinigRloless Lp
7812 .75 | #2 Capacitor “A” MC 1330, MC1350, MINI FAN 3.125" SQ. $1.95 (P=pes,
7815 75 Monotythics - 1-560pf, 7- MC1496. LM1889. 7812, | 44 SMmF < (Ceosemessesos /v
o 1 mfd. & 1-22 mtd 7818, 2N2222A, MV2109, Sl mTesTonsosoe , ~
oy £ (753 s.w:y 'ffa“"ﬁ'é""" &1 heat sink 2-MC1458, 4- | 115VAC-60hz
| each of pf. pf. 1N4002. 4-8 pin, 2-14
IND2222A ‘30 3388'-,‘2“"' 3000 or pin, 1-16, & T8 pin REMOVED FROM NEW EQUIP. BRIDGE RECTIFIERS
MC1349 1.39 pss.ss each mc“'ﬁa.zs each TESTED $6.95 gg: fgg S:x :sgg ;7 Q
#3 C 8" #6 Misc. Hardware 50 3A 400 PIV 5100 g
LA st | et I ECINER THANSFORMER'S '
—E - - smo!\t; 116\2158610(1)3 3m5h1 gromrr;el. SPST switch.
- mid 35v DPOT switch, 2-F61 -
Disc Caps 1 each of 5, conn ;vlvugcs, knob, 4- Pri: 115V AC THUMBWHEEL SWITCH
CHOKES i3, S, UK ERaES spacers. 6-screws & Sec: 24 volts @ .350 A
120pf. 3-39pt. 3-220pf. nuts. 2-RG- 174, match- Di i Y f $7 95 BCD 0-9
33uh 33 uh and 1 vari Cap 5 35pt ing transformer w/nut im: 2% x1x1H . W/COMPLIMENT
.47 uh 100 uh $7.50 each $5.95 each A0}
(EACH DIGIT ILLUMINATED
;: u: 69:0 m: UHF AMP KIT METAL BOX— $1.95 ea. 10/$15.00 100/$125.00 W/LED)
u eac 25 db gain PRE-DRILLED -
striplinj:r%board DIM: 10%W 1 44D x 3" High zg:#ngrs‘%uz?mmsn POTS 4DIGIT
' HOLES: 4% inback, 1% in front R W/END PLATES
(OIS EilEEn-eg= ATk R cnEeiE oolBoHT OHMS 500. 1K, 2K, 5K, 10K, 25K FOR EASY MTG.
RO Gl gy G G PAINTED $10.95ea, 10/599.50 | SOK. 100K, 200K, 500K, 1 MEG.
30 - 90 pt 69¢ each p upply
P Sac for above $3.49 | 25/8223.75 4/$1.00  100/$20.00 TR
TERMS: Visa, M.C.. Check, ; BOURNS #3339B
NETWORK SALES, INC. Monils 31 e BACOD (04 MINI COAX CABLE 1K — 6K R/A — 10K
2343 W. BELMONT AVE. $3.00). Min. Crder $10.00. Add RG-174 50chm .1000D $1.49 EA.
CHICAGO, IL. 60618 $2.50 S&H for USA. Ill. add 7% 10 feet/$1.00
Tax. MAIL ORDER ONLY.
312-248-3202 Prices subject to change i
without notice. SOLID CARBIDE PC DRILL < i RF COIL
Phone Orders Welcome. #55 1/8.in. SHANK FOR Same as #49A537MPC
® . WRITE FOR OUR MONTHLY USE WITH DREMEL TOOL $1.50 ea. 10/$12.50
COPYRIGHT 1983 NETWORK SALES. INC. UN-AOVERTISEO SPECIALS $1.00 —=—— # '

CIRCLE 90 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

%]
Q

ouch Tone Generator
Mini - Kit

K-1263

[} 1BLE ALA
CIENCE FAIR PROJECTS
[SECRET COMMUNICATIONS

* PARTS BONANZA #

Channel 2 Decoder
MOT DEAL ON SOPHISTICATED OE-

SCRAMBLERS REMOVED FAOM

95 A
0 @5» I

MK 5089N & 3579 MHZ CRYSTAL
USE WITH ANY 4 X 3 SWITCH MATRIX
10 PAGE 0ATA BOOK 95¢

“INFRA-RED
Emitter/Detector
1-400  PAIR

250 107422 &
1 ~g/SNOOPER

> AMPLIFIER
WOWIE' AN INTERCOM, BUG
GING DEVICE, & PA SYSTEM AL
ON 4 3-1/2 X §-1/4° PC BOARD*
RUNS ON 9V, MAS (-SNI6923N AUDIO AMP

1580
wT 0 l

OR COIL
o/l
MICROPHONE - 3/8°DIA X 1/2" LONG
POWER
TRANSFORMER

PRI 1157230 VAL
SEC ) 28VCT AT 5 AMPS
SEC 2 I15VCT AT 2 AMPS

X-1500

3-3/4 X 3-1/4 X 3-1/8 HIGH

BY JERROLD,

MAKERS WITH A COMPUTER

GREAT TRANSFORMER FOR
5812V REGULATED SUPPLIES
THIS IS A COOL RUNNING
QUALITY UNIT. INDIVIDUALLY
BOXED. T-0880 WT 6 LB

||95

NI-CAD BATTERY PACK
GREAT FOR PORTABLE PROJECTS, RC GEAR, ANO
RADIOS HAS LED WITH PYSH-TO-
TEST BUTTON. NEW, INDIVIDUALLY
R0%ED VOLTAGE OUTPUT 14 & VDC
00 maH INPUT CHARGING VOLTS
15 VDC UNIT WEASURES 4 x 2

X 8" MIGH CABLE LENGTH (8"

X-1010

ACTIVE FILTER PC BOARD

CONTAINS TwO LM3I0'S (20 MHZ BW, 30V/s SLEW

RATE] CONFIGURED AS A FORTH ORDER LINEAR

PHASE LOW PASS FILTER USING I% FILM CAPS ANO N

RESISTORS. SORRY, NO CHMOICE OF FREOUENCY (WE

HAVE TOO MaNY) BUT TME R'S & C'S ARE EASILY I3

SCALED TD ANY FREQ TMEY OPERATE FROM :5v TQ 9

18 VDC ALL ARE MARKED WITH CUTOFF FAEQUENCY

OATA SHEET - 25¢ (NCLUOES BOARD LAYOUT, SCHEMATIC, B FORMULAS
FOR BOTH MAXIMALLY FLAT RESPONSE OA LINEAR PHASE OPERATION,

10/ 8,90

SERVICE, REFURBISMED, B THEN
PLACED IN RESERVE UNTIL WE
GRABBED 'EM! POWEREO BY IT
VAC, UNIT HAS TWO CONNECTIONS
“IN AND ‘Ou
STANOARD' ANO
AN 2C OUTLET FOR YOUR Tv
FEATURES 4 DOUBLE BALANCED
MIXER FOR STRIPPING 'INTERFER-
ENCE’, A PLL FOR SYNC AE-INSER

CHANNELS

"NORWAL' OR "MIDBAND'

10@%/4 35
WwT 3 LB

CABLE TV

‘Midband Converter

TAKES THE 'WIDDEN CHANNELS' ON
MIDBAND AND MOVES THEM TO

713 SWITCH SELECTS
JUST PUT

IN LINE wWITH YOUR CABLE aND
SWITCH BACK 8 FORTH. 115 VAC WITH|
OUTLET FOR YOUR TV ONLY Two

SIZE IS

DIGITAL COFFEE TIMER
CLOCK Assy.

i AR

HERE'S THE GUTS FROM THOSE NEw COFFEE
BRAIN'
DIGITALLY CONTROLS THE COFFEE MAKING
A PERFECT EXAMPLE OF MONDAY MORNING
BLAMS - 9 OUT OF 10 MAVE SOLOER SMORTS,
CuT FOILS, ETC.- EASY TO REPAIR STUFF. THE
PCB'S CONTAIN A CLDCK/TIMER MOOULE, 4 DIGIT]
LED OISPLAY, POWER XFMR, 9v SPDY RELAY, ETC
TME XFMA OR RELAY ALONE IS WORTH IT !

U-FIX-EM

10/325

THAT

425 DBMY,

CABLE SYSTEMS
SCHEMATICS AND OPERATION NOTES
QUANTITIES LINITED

CONNECTIONS iN 8 OUT OVERALL

6 X 4-5/8 X 2" MIGH

Converter /Descrambler
THESE AEL CONVERTERS ACCEPT
ANY TWO NON-2DJACENT MIDBAND
OR SUPERBAND CMANNELS, DE-
SCRAMBLE THEM AND QUTPUT THEM

OR 216-264 MMZ, INSERTION LOSS
1608 MaKk, INPUT LEVEL

13 To
FOR USE ON 75 OMM
WE PROVIDE

—~~ ELECTRONIC BARGAINS ™,

IF YOU'RE NOT ON OUR MAILING LIST, YOU'RE MISSING OUT-
STARDING BUYS ON THE FINEST [N ELECTRONIC PARTS FOR

THE BUILDER.

IN 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 CATALOG TODAY -~- IT'S FREE !!

4>IAMONDBACK
ELECTRONICS COMPANY
PO BOX 12095 Dept 102
SARASOTA, FLA. 33578

Phone Orders (813)953-2829

CONTINENTAL US AD0 $1,60 FOR THE FIRST L8

AND 50¢ FOR EACH ADDITIONAL LB

WEST COAST ADD 31.80 FOR THE FIRST POUND 8
50¢ FOR EACH ADDITIONAL POUND
COD 8 WAIL ORDER 37 MINIMUM, CREDIT CARDS 915 MIN.

CIRCLE 95 ON FREE INFORMATION CARD

A WHOLE NEW WORLD OF TV VIEWING WITH TUSA'S
NEW MODEL CVU.40, 40 CHANNEL CABLE TV CONVERTER
Recotve sl 1he EXTRA CABLE TV "MIDEAND"” & SUPERBAND.
CHANNELS on your UHF DIAL.

Eliminates the need for renting or leasing. This system takes
the “midband” and "superband” channels your TV, VCR or

TUSA

UHF TUNERS

(602) 971-0990 (602) 971-0996

& JONP ELECr, %

SURPLUS ,
Q' Wholesale - Retail - Surplus O

Electronic Parts
12627 N. Cave Creek Rd. @ Phoenix, AZ 85022

HOT
PLATES

$150

e — =

Carbide Drill & Router Bits

TOP QUALITY

45 MHz NO SECONDS

Output

POPULAR IC's

DESCRIPTIGN 1.9

e

- up

MICROWAVE KIT

$1495

COMPLETE

« PV.C.

» PC Board

e 2 - 25C2369

e 1. MRF911

o Resistors

¢ Capacitors

« “F” Connector
o Chip Cap

projector can't receive and converts them 1o standard UHF
":"’.'v"" o v | €hannels that any set can tune in.

= . A MUST FOR VIDEO-TAPING FROM CABLE TV!
The system allows you to program bolh pay (pay TV cecodet required) and standard
for laping on any VCR — while you are
rant channel on your TV,
Simpie to Inatalt snd operate an any meks of TV with UHF.

cable char
watching a ot

NOW AVAILABLE

NEW TUNEABLE DELUXE MODEL CVU-1000

w °28.95..

PLUB POSTAGE

534.95...

2 watt Audio Power Amp  $149 § .39
Low Voltage Audio Amp 159 118
Phase Locked Loop

Video Amp

Video Deteclor

Video It Amp

Vigeo it Amp

Video tt Amp AGC

Audlo It Amp

R.F. Modulalor

Click Stop Detent Tune
model. Excellent tor replace-
ment use or experimental
work buliding UHF recelvers
tor ham or TV.

WHILE THEY LAST

53.95 ea.

10 or more %3.25 oa.

LM-388N-3
LM 585K
LM.733N
MC-1330
MC-1349
MC-1350
MC.1352
MC-1358
MC-1374P

Wwineaano

75 DHM UHF YAGI ANTENNAS

OPTIONAL
Winegard
UHF Antenna

12 db GAIN

$8.95 ea.

6 OR MORE

Specity Channel

MODEL
11584034 Ll

All units ate brand new trom Sanyo

Now Back in Stock!
SANYD UHF VARACTOR TUNERS
75 Ohm Inpul - 45 MHz Output

For Channels 14 - 83
pl *19.95
EACH

Cail tor Quantity Price

MC-1458
MC-1498N
LM-1889

Dual Comp, Op Amp

Balanced Mod/Demodulator

Video Moaulator

LIMEAR VOLTAGE REGULATORS

5 Voit Positive Voit. Reg.

8 Voit Positive Voit Reg

12 Volt Positive Voll. Aeg.

15 Volt Posttive Voit. Reg

LM7818 18 Volt Posilive VoIl Reg.

LM-782¢ 24 Voit Positive Voli. Reg

NE-564 New Plug-in Replacemant now in stock - $5.75 aa
o 8350 oach with every $50.00 purchase of other parts.

AC LINE CORDS
=000 H

b LM 7805

r LM-7808
1

LmM7812
LM-7815

18 gauge wire
6 11, long cable
Prestripped and tinned ends
for easy inslatlation,

49¢ 0.
AC-8G 12-Up 39¢Cea.

Papular speaker
cabinets tor those
famous homebrew
TV circults.
Speaners ncluded.
Dimensions: 7% wide x 8%
high x 5% "* deep. Rerrovable /8"
Ihick back cover
scons

2 o1 more

QUALITY

POWER TRANSFORMERS

24V CT, 400 mA.

#3.19es. 10.4952.75 va.
50 or more *2.25 ea.

NEW
B&K AUTO/MANUAL
RANGING
MULTIMETER

SPECIAL PRICE!

1984

' 4

190 398
10-Up

5% MICA CAPS 5%
10p! .42¢ oa.
43pt .36¢ ea.

110p1 . 36¢ ea.

Cail tor Quantity Discount

pecial Purchase | ynitech MoDEL DUP1T
MV-2109 TELEPHONE
33p! Tuning Dioda This handsome conlemporary
...$69ea telaphone is Touch-tone,
39ea | making it koal for MCI or
Sprint service, or banking by
phone. Deluxe two piece de-
slgn allows for wall or desk
mount. Also on-oft ringer
switch, Almond in color,

Now 529.95 os.

560pf . .686¢ ea.
1200p1. .89 ea.
300091 .1.39 ea

10” FIBERGLASS
SCREW DRIVER
with Plastic Handle

3/$100
Latching Relay
$495

24V Caoll
110V @ 15A D.PS.T.

Mnsnv
92U

MRF-OH

$94.00 ca. 9-Up

fC Precision

MBD-101,
CHIPCAPS

Up.
ane0s fformarly MRF 902)

POPULAR
MICROWAVE
PARTS

PROJECT =
BOXES  f u@ﬂ
Woodgrain 1 il
s239 | This boxis 11%4"W . 4"H -
5o | 6%7D with a removable
348 | 8luminum U-shaped chassls

75 OHM CHASSIS
MOUNT CONNECTOR
MW - 3% "D Inside. F.81 Female connector. Rear

M2.500, | chasss movet i not
4ormore *10.95 ea. | 1015,
For Larger Quantities - CALL 4 tor 1.00

001 mi

NOW?

SONY
SURPLUS UHF-VHF
VARACTDR TUNERS

These tuners receive all chan-
nels 283, plus midband cable
channels and are perfect for
home-brew TV circults etc.
Output Freq. 45 MHz, Hookup
data included. Name Brand,

852

N
&)

——

i

6

Q‘sb.

ORDER NOW
TOLL FREE

.800-854-4655

OUTSIDE CALIFORNIA

714-635-5090

INSIDE CALIFORNIA

T

With Schematic

Now! 15,95,

5
DELUXE
SPEAKER

10 up

Handies up to
15 watts, 4 Ohms.
3 oz. Ceramic Magnet

P DELUXE POPULAR
[ A-B |  MISCELLANEOUS PARTS
~IBWITCHES | N4001 Diodes

15tor .
‘\ = ﬁPushbullo; jo0tor.

/ tow 10K Thumbwhee pats
" or lever type :
For CATV - MATV - VCR ! Up
75 ohm - 90 db Isolation
6.95
2 or more 35.95

*1.89 ¢a.

20-Up .
Torolds - T37-2
$1.49 o, 20-Up .

R.F. ELECTRONICS

1056 N. STATE COLLEGE BLVD. DEPT. R
ANAHEIM, CALIFORNIA 92806

i

SAT 10-$
CLOSED SUN & MON

PERSONAL CHECKS HELD FOR CLEARANCE — NO MINIMUM ORDER
ALL PHEPAID ORDERS 2 LBS OR LESS MUST INCLUDE $2.50 SHIPPING & HANDLING — SHIPPED SAME DAY RECEIVED
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Regulated
Supply 5V, 2A
w/Transformer and 4~ x 2.3" Heat Sink

$5.50 each -or- 2/%10.00

items MC, VISA, COD via UPS f—
{Plus Shipping/Handling) \!
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2100 DE LA CRUZ BLVD.

Computer
Products,

VISIT OUR RETAIL STORE

SANTA CLARA, CA95050

EPROMS

1702 1ns 2.95
2708 450ns 2.98
2716 450ns 3.90
27161 350ns 5.90
2532 450ns 5.35
2732 450ns 4.90
2764 450ns CALL

DYNAMIC RAMS

TMS 4027 250ns 79
UPD 411 300ns 2.89
MM 5280 300ns 2.89
MK4108 200ns 174
MM 5298 250ns 1.74

200

l 4027 250ns .
® 4116 200ns CALL

4116 150ns CALL
4164 200ns CALL
4164 150ns CALL

STATIC RAMS

2101 450ns 1.80
21021.-2 250nsLP 1.44
2111 450ns 248
2114 450ns 1.74
2114L4 450nsLP 1.84
2114L-3 300nsLP 184
2114L.2 200nsLP 1.94
TMS4044-4 450ns 3.15
TMS4044-3 300ns 3.45
TMS4044-2 200ns 3.89
MK4118 250ns 969
TMM2016 200ns 4.15
TMM2016 150ns 4.89
HM6116-4 200ns 590
HM6116-3 150ns 6.90
HM6116-2 120ns 8.95
26132 300ns 32.95

LP = LOW POWER

Do KQU Computer Products, inc.

2100 De La Cruz Blvd.
Santa Clara, CA 95050
(800) 538-8800

Calit. Residents (800).848-8008

MON-FRI 8:30 A.M
SAT 10:00 A.M.-3:00 P.M.

STORE HOURS:

BANKAMERICARD

master charge

THE INTEHBANR CARD

CIRCLE 99 ON FREE INFORMATION CARD

5' " DISKETTES

269

ORDE TOLL FEE
800) 538-8800
(800) 848-8008

(CALIFORNIA RESIDENTS)

ALL MERCHANDISE IS 100% GUARANTEED

APPLE
PADDLES

9.95

DISC INTERFACE ATHANA OR NASHUA
CONTROLLERS g7os @
8035 495 8251 439 | 1774 1505 8T M SSSD.....
8039 595 8283 689 | 1791 2795 8T 95 X SSDD pesasde s . o,
| 8o8oA 389 82535 789 | 1733 2935 8T %
8085A zi-g 85235 ;-1133 1795 49.95 8797 o ¥ DSDD ........ ... .
8086 : : 1797 4995 k
8083 3495 8257 789 | 23T e o s BULK SSDD SOFT
8155 775 8259 685 | go72 3900  DPB304 225
8156 875 8272 39.00 | ypD765 3495  DS8835 1.89
8185 2900 8275 2900 § 1691 1795  DS8836 9
8202 2:73.% gg;g L g.gg 32,768 KHz
8205 i I :
8212 175 ax 649 EPROM ERASERS 6500 UPGRADE
8214 375 4 HOLDS 15 EPROMS 1 MHz
e e o i ERASES IN 20 MINUTES 8502 525 YOUR
8226 179 8287 6.49 59.95 6605 7.60 APPLE
b7 S0 o 5600 &or L or
8237 19, I
8238 439 8741 34.95 CONNECTORS =2 o TRS-80
8243 439 8748 1495 RS232 Male o 6832 595
8250 1049 8755 209 B e i e | 4116 200ns
RS232 Hood 1.20 8551 10.95 CALL
IC SOCKETS
ST wi
74L.S00 SERIES 8PIN .10 49
14PIN 12 50
741800 23 7415123 77 74LS253 57 16 PIN ;g 57
741501 23 748124 288  74LS257 57 IR 85
741502 23 74L8125 47 7415258 57 20 PIN o 99
741503 23 74L8126 47 74LS259 273 22N 130
741504 23 7418132 57 74LS260 57 24 PIN e 1.40
74LS05 23 748136 37 74LS266 53 BPIN . o 1.50
74LS08 23 74L8137 97 74LS273 1.47 40PIN . 180
74LS10 23 7408138 53 74L8275 3.33 ST = Soldertail
740511 25 7418139 53 748279 a7 WIW = Wirewrap
741512 25  74LS145 118 7415280 1.9
740813 39 7418147 247 7405283 67
740514 39 7405148 133 7415290 87
74LS15 29 7418151 53 7415293 87
740520 23 74L8153 53 74LS295 97
740521 23 74LS154 188 7415298 87
74L§22 .gg 74LS155 67  74LS324 173
740526 ; 74LS156 67 7408352 127
740527 23 7408157 63 74LS353 127 SERIES
741528 29 7408158 57 74US363 133
741530 23 74LS160 67 74LS364 193 2.5 MHz
74LS32 25 7405161 63 74LS365 47
740533 49 7405162 67 7405366 47 280-CPU 335
740537 29 7415183 63 74LS367 43 280-PI0 335
74LS38 29 7405164 67 7405368 43 780.CTC 335
741540 23 7405165 93 74LS373 137 Z80.OMA e 29 95
741842 43 7408166 193 74LS374 137 nloNRT i 0
740547 49 7405168 173 7408377 137 d
74L548 74 7415169 173 74LS378 117 280-S10/0 16.95
740549 74 7408170 147 74LS379 1.33 280-S10/1 16.95
74|_§,55‘11 .23 ;4LS173 67  74LS385 188 280-S1072 1695
74L 2 415174 53 74LS386 4 10/ 16
741555 28 7408175 53 74LS390 117 280 %
740563 123 7405181 213 7418393 117 4.0 MHz
741873 37 74LS189 893  74LS39% 117 /
740574 33 74LS190 87 74LS399 1.47 Z80A-CPU 4.90
74LS75 37 7405191 87 7418424 293 Z80A-PIO 490
;:lcge 37 74L§192 77 740S447 35 Z80A-CTC 490
8 47 7405193 77 7408490 1.93 ADMA 21.95 APPLE
;ﬁt% %8 74LS14 67 74Lssggg 167 % A DART 1505
67 7451 67 74L 187 ;
741586 37 74051% 77 7408670 147 ZBOA-SION 2095 SUPER COOLING
741590 53 74L8197 77 7415674 9.63 Z80A-SION 2095
740591 87 74LS221 87 745682 318 Z80A-SI0/2 2095 FAN S
741592 53 7418240 93 74LS683 318 Z80A-S100 18.95
74593 53 74L8251 59 7405684 318
o S e B 50 MHz 49.95
! 243 97 74L 2.38 .
7405107 37 7405244 127 745689 318 280B-CPU 1495 4 WITH SURG PROTECH
7415109 37 74LS245 1.47 Z808-PIO 12.95
7405112 37 7418247 73 81LS%S 147 Z80B-CTC 1295 69.95
7405113 37 7405248 97  81LS% 147
745114 37 7405249 97 81LS97 147 ZiILOG
7405122 43 748251 57 81LS98 147 Z6132 295
78671 3895

APPLE* II
COMPATIBLE
DISK DRIVE

225.95
CONTROLLER CARD
79.95

5:30 PM. TERMS: For shipping include $2.00 for UPS
Ground. $3.00 for UPS Blue Label Air. $10.00

minimum order. Bay Area residents add 6%% Sales
Tax. California residents add 6% Sales Tax. We

www.americanradiohistorv.com

reserve the right to limit quantities and substitute
i manufacturer. Prices subjéct to change without
H notice. Send SASE for complete list.




SPARTAN Electronics Inc.

P My, I

(516) 499-9500

6094 Jericho Tpke.
Commack; N.Y. 11725

Philips Remote
-~—' Cable Converter

‘ ® Micro computer ® Quartz controlied
IC’s lock in picture & prevent dnft @ 60 channe!

selections e Programmabie time on & off @ 24
$139.95

CTC9R

hour LED digtal clock e Favorite channel mem-
ory & recall plus scan o Wireless hand hgld

1nfra-red” transrtter system o Automatic fine
tune ® Adaptable to any brand telewision ® One
year warranty service,

Coax Cable IOO 995
4 set coupler. .4.50
F Connectors 25
MB(Chlﬂg (ranslormr oy

e Swil -..3.95
VHF UHF AMP ZBDB o een-. 29.85
Crimp Tool for F Conn.. ..8.95

700’ CORDLESS PHONE

FM duplex circuitry. Last
number redial. Base can [~/

signal remote to pick-up. : i
- Mura

ELECTRONICS

RADIO

[
(=]

Rechargeable ni-cad batteries.

$89.95 400
SGL WABER $35.95
Protect your DG115P -
computer and DG1158
electronic equipment (6 Outiety [k
from voltage spikes $45.95

WINEGARD FM CAR
ANTENNA BOOSTER

Ampiifies FM radio signals an average of 18d8 B
times). Improves car radio reception and extes
range to allow greater selection of stations.
Swilch and indicatar light antaches o lower edge
$26.95 of dash. 24" cabte with Motorola plugs provided.
Instaiis in minutes. Great for window antennas.

REFURBISHED
MONITORS

9" 12", Commercial

Grade as low as $39 95
10KM Cordless Telephone

Mode! 5500M (modified)
i $325.00
% External Antenna required
. . __ Forexportuseonly
BECKMAN
CIRCUITMATE 20

8 functions and 30 ranges -
Diode/transistor test function -
auto-polarity, auto-zero, and
auto-decimal - 10 Amps AC and

P
DC Current Capability - Transistor
Gain Test (hFE) - Conductance $64 95

‘Jerrold 36 Channel

Remote CATV
Converter 'J\/ =

w/on/off Fine Tuning $94.95
58 Channel Wireless $109.95

40 Chan Channel VHF to UHF

28.95 Ea.
24954 & up

Deluxe Version - Features fine tuning knob,

matching X former & 2 cables $38.95
Deaters Welcome
Visa. MC._ BAC. Amex. All above
Volume prices nclude 4% cash discount
Discounts € 0.D.. money order. check Ado for
Min. Order 525,00 S""PPiNg

International shipping Add'l
Prices subject to change

o 75.00 $2.50

76.00 to 250.00 .$4.50

251.00 to  500.00 .$6.00
50100 to 750.00 $8.50
751.00 to 1000.00 $12.00
Over 1000.00 $12.50

MonTh TuWF Sa
9:30-5
CIRCLE 47 ON FREE INFORMATION CARD

without notice.
COD 2.00 Extra
*Add’l. shipping
for monitors

(516)
499-9500 98 9-6

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear

in the index below.

Free Information Number

3 Active Electronics
— Advance Electronics...
80 Advanced Computer Products .......... 201
73 All Electronics...............ccocooeeee. 189
51 AMC Sales .. .48
56 AP Products .25
89 Arizona Electronic Surplus .206
60 BBC Metrawatt.................
41, 78 Beckman Instruments
67 Beta Electronics ...
98 BF Electronic Supermarket..............
77 BK Precision Dynascan ........
5] Byte-Ryte................ccccocoovveiiieiien.
7 (CHIT (o o i
35 Cambridge Learning... 134
= C D Electronics...
18 CEIl .
34 Chaney Elcctromcs.
— CIE, Cleveland Institute of
Electronics.........................52-55
7 Circuit Specialists ..................... .204
— Command Production. .20
22, 81 Communications Electronics.......... 2,13
88 Components Express ...................... 200
68 Computer Products
Peripherals.... e R 190
21 Cooper Tools Cover I
84 CRT Factory ............cccoooceeiiiivnnns 179
922 Decoder Distributors.. 178
95 Diamondback Electronics .................
39 Digi-Key.
11 Digitron.
53 Direct Video Sales
99 Dokay Computer Products .............. 207
26 Electro Industries
14 Electronic Parts Supply.
59 Electronic Rainbow...........
6 Electronic Specialists........................ 188
72 Electronic Technology
Today ...
33 Electronic Warehouse
45 Electronics Book Club..........
15 Enterprise Development.
50 ETCO....
31 Etronix..............ccocooveiinn
40 Firestick Antenna
- Fordham Radio............
76 Formula International . ...... .186, 187
— Gilco International.. .
71 Gladstone Electronics ...
10 Global Specialties..............
— Grantham College of Engineering...... 15
75 Hal-tronix ................ P o e 205
16, 37 Heath ....... Cererrr e, . 85,91
85 Hickok Electrical lnstrumcnt ...........
— ICS Computer Training............ &
94 Illinois Audio.
— ISCET...........
20 Jameco Electronics .
28 JAN Crystals....
29 Javanco
49 JDR Microdevices .....
4 Jim-Pac Electronic Components ........ 31
63 J W Electronics ......................
83 KCS Electronics..
48 Kikisui.
4 L.1. Public Wholesalers
— McGraw-Hill Book Clubs. .
93 Mclntosh Labs.............................
— Memo Tech. ..., .92
66 MFJ Enterprises .. .. 208
— Micro Management. .. 60
12 Micro-Mart .. ..204
46 Microsignal..... .60
17 Multidyne Electromcs 179
— Netronics R D Ltd 134
90 Network Sales............
— New Horizons.......
— Newtone Electronics . .40
— NRI Schools............ 16-19, 59
— NTS Schools.. ..34-36
100 Pacific 1........ . 179
52 PAIA Electronics .42
69 Panavise ... .. 33

www americanradiohistorv com

9 Philips-Tech Electronics ................ .202
97 Pomona Electronics .. .
30 Professional Video ... .
24 Protecto Enterprises ......................... 78
— Radio-Electronics Reprint
Bookstore...................ooi. 38
61, 86 Radio Shack .......................... 74, 183
79 Ramsey Electronics.................. 191
42 RCA ..., 27 32 33
— RCA Distributors Special
Products. ... 24
—— RCA Technical Publications
— RCD......coooiiiiiiii
27 R.F. Electronics
96 RIST. ...
87 Robotics Age
32 Sams Books. .
95 Satellite Receiver Systems .
36 Scientific Systems ...
25 SCR Electronics Center....
55 SEI.....ccco......
54 Simpson Electric ......
82 Sintec ...
23 Solid State Sales.
43 Soltec ................ . e I
47 Spartan Electronics... . ...208
— Symmetric Sound Systems ... .. 178
38 Taft Electronics.... L B
8 Technical Electronics
74 Tektronix ........ =
64 Traband Electromcs
62 Triplett....
— T.V. Prod
65 Ungar ... . -
19 Vector Electromc
91 VIZ Manufacturing..
13 Westech.................
- Zenith.................

( ACTIVE )
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

New MFJ-1024 Active Recelving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Glves 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.

% dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload. Switch be-

tween two receivers. Select auxiliary or
L active antenna. Gain control. **ON"
LED. Remote unit, 3x2x4 in. Control,
6x2x5in. 12 VDC or 110 VAC with
optional adapter,
MFJ-1312, $9.95.

S 1 zgSh‘wﬂg)

Order from MFJ and try it. If not delighted,
return within 30 dars 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.

CALL TOLL FREE . .800-647-1800

Call 601-323-5869 in Miss., outside continental
USA, tech/order/repair info. TELEX 53-4590.

M F ENTERPRISES,

INCORPORATED
\_Box 494, Mississippl State, MS 39762
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Our new 4. digit DMM
only acts expensive.

Now you can get 4z 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 vou 0.05%
basic Vdc accuracy plus true RMS Vac capability for

accurate readings of
m
|

complex waveforms.
Add to this RF shield-

ing and high input
impedance, and you
have superior 42
digit performance.
Easy to use

Built-in 10A
ac/dc capability elim-
inates the need to
carry an external
shunt. For fast

OFF
1500 1000
200 200 Yo,
‘ &:0 > —A\\ 20 %
2 .2
200m . 200m

‘.\2

continuity tests, the INSTA-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 Vac on all voltage ranges as well as
6kV transients. A rugged 2A/600V fuse protects
current ranges and resistance ranges against over-
loads up to 500 Vdc. For extra long life, the 4410 uses
Beckmans custom designed switch and self-cleaning
gold contacts.

With so much performance and reliability 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, 210 Ranger, Brea,
CA 92621; (714) 993-8803.

BECKIVIAN
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Folding Meters are Better

Not all multimeters 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
forthe meter. This frees your hands for
the probes.

On the bench, the large, adjustable
displays pay off. 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
precision engineering spans eight
decades. All our meters are built to
tough VDE and DIN safety standards.
The 32-digit DMM’s feature 0.1% basic
dc accuracy and externally accessible
fuses for overload protection.

CIRCLE 60 ON FREE INFORMATION CARD
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Compact, Rugged and Affordable

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 disptay
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 - METRAWATT/GOERZ
6901 W. 117th Avenue
Broomfield, CO 80020, Telex 45-4540

Engineering Excellence in Test and Measurement

[BBCHENE




