"My computer helped me write
The Final Encyclopedia. | wouldn’t trust
anythmg less than Scotch’ Brand Diskettes
to make along story short’
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Gordon R. Dickson,
Science Fiction Author,
Minneapolis, Minnesota

Gordon Dickson: a small business-
man whose product is his own
imagination. He’s written more than
40 novels and 150 short stories;
his newest work is The Final
Encyclopedia. He uses his personal
computerand word processmg
software to maximize his production.
All his words—his product—
are stored on diskettes. He calls up
sentences and paragraphs on
demand, and gets more rewrite out
of the time available. So he depends
on Scotch diskettes to save himself
production time.

Dependable Scotch media can
work just as hard for you. Each
Scotch diskette is tested before it
leaves our factory, and certified
error-free. So you can expect it to
perform exactly right.

Scotch 8" and 5%" diskettes are
compatible with computer/diskette
systems like TRS-80, Apple, PET,
Wang and many others. Get them
from your local 3M distributor. For
the one nearest you, call toll-free:
800/328-1300. (In Minnesota, call
collect: 612/736-9625.) Ask forthe
Data Recording Products Division.
In Canada, contact 3M Canada,
Inc., Ontario.

It it's worth remembering,
it’s worth Scotch
Data Recording Products.
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The electronic digital computer has been affecting
our lives ever since the room-sized ENIAC fired up its
tubes and spewed out answers to complex 1e_chnical
problems more than 30 years ago. In recent years, elec-
tronic miniaturization has shrunk the size and cost of the
basic unit to the point where virtually anyone can own
and use a computer. The problem now is not buying a
computer, but buying one that best meets an individual's
needs.

A computer purchase follows the same laws as pur-
chases of many other products—to get value, you have
to weigh factors like price, performance, and desired
functions. However, unlike most electrical and electronic
products which are ‘‘dedicated” systems (for example,

We will define a personal computer user as some-
one who plans to use a microcomputer primarily in the
home. We'll divide personal users further into two
groups: those who want to make a minimal investment in
hardware ($100-500) and those who want to make a
more sizable investment (more than $1000).

" People in the first group can get quite a bit of comput-
ing power for their dollar if they know what they wan_i.
Let's take a look at the general features available at this
level to see how “‘what you want" can help you deter-
mine ‘‘what you get."”

Computers that sell for less than $500 can accom-
plish a variety of things. For example, they can help you
become computer literate; they can perform calcula-
tions; they can entertain and teach you; and they can
give you access to data networks by phone. However,
not all of the machines in their basic configurations can
do all of these things.

Let's consider computer literacy. Many people want
to learn about computers and/or want to introduce their
children to computer programming, BASIC, RAM, ROM,

a washing machine can only wash clothes), a computer
is capable of performing a variety of tasks from en.tet-
tainment to record-keeping, to teaching, to communica-
tions, etc:

Personal computers come in all sizes and prices so
making a decision about which model to buy can be very
confusing at times.- The uppermost consideration is
determining your individual needs, both present and
near-future. This will help you narrow your field of
choices, and you can make it even smaller by focusing
your attention on one of the following areas: personal,
professional, education, and small business. You could
consider building a kit, too, in the interests of saving
money and to provide ease of servicing (should it be
required) and hardware education.

Created by Jan Hendricks
Courtesy Real Time Design Inc.

bits, bytes, input, and output. Low-cost computers can
do a thorough job of making a person computer literate,
The Sinclair ZX81, far example, sells for less than $150
(assembled), but goes a long way toward educating you
in the benefits of having a computer in the home, The
unit includes an r-f modulator that's used to connect the
computer to your TV set. With the addition of an ordinary
cassette tape recorder, you have the essentials of a
computmg system: a central processing unit, a display

for input and output, and a storage medium for any pro- .

grams that you want to save. How far can you go with
this little system? You can learn BASIC and begin writing
programs, and you can use pre- -packaged software
available for this computer (several companies provide
such software). If, after a while, you begin to outgrow the
basic system, you can add a 16K memory module and a
small printer. Even with these add-ons, the system costs
less than $350.

However, if you want to play computer games like
“‘Super Bustout”” and "'Blue Meanies from OQuter Space”
on your color TV, you'll have to look further than the
ZX81. Examples of low-cost computers that offer color
graphics are the Commodore VIC-20 for $299.95 and
Radio Shack's Color Computer for $399. Both systems
offer education and personal finance programs as well
as the BASIC language that you can use to develop your
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| own programs. The VIC-20 needs an optional cassette
| recorder to store programs, while the Radio Shack mod-
d el, which also has an optional cassette machine avail-

able, has provisions for using plug-in ROMs called “Pro-
gram Paks." This is a factor to consider when looking at
base prices. Among other considerations would be the
quality and function of the keyboards, and video alpha-
numeric resolution.

If you're on a low budget now but would like to expand
your horizons later, you might consider starting out with
either the Tl 99/4A from Texas Instruments or the Super-
board Il from Ohio Scientific. The Tl 99/4A, which “lists"”
at about $600, but is heavily discounted, can get you
started in computing. Like the Radio Shack Color Com-
puter, it uses ROMs that plug into the console so you
don't have to buy a cassette recorder immediately.
These plug-in ROMs are great for children who might find
it difficult to use a tape unit. The basic unit includes 16K
of RAM memory, which is considerably more than the
other computers mentioned thus far offer with their basic
units, though they're all expandable. Probably the most
important feature of this machine, for those with expan-
sion in mind, is that it can run LOGO, an innovative lan-
guage used for educational purposes.

If you're interested in computer music but want to
avoid the expense of add-on music synthesizers, the
VIC-20, the Color Computer, and Tl 99/4A have tone
generators that can be programmed to play songs or
make other sounds such as whistles or explosions.

The Superboard Il is a “bare bones'' computer for
$329, which comes without case or power supply. If you
enjoy looking at the innards of the machine while work-

ing, this is the one for you. The addition of a power sup-
ply and r-f modulator (another $80) will get you rolling.
This machine starts you off with the basics, yet offers a
great deal of expandability when needed. (The Super-
board Il is essentially the '‘guts’ of the Ohio Scientific
- Challenger 1P).

One note of caution. Of the five computers mentioned
(and this does not cover every low-cost model avail-
able), all have expansion capabilities such as adding a
printer. However, expansion means money! If you think
you will eventually spend $1000 or more on a system,
you owe it to yourself o check into some of the higher-
priced systems before you buy. In general, the latter
offer more variety of software and peripherals which, in
turn, gives a computer more flexibility and power.

Before we discuss higher-priced computer systems,
let's examine another type of low-cost item. If you're not
interested in programming but would like to hook into
one of the giant data networks like CompuServe and
The Source, you might consider either the RCA VP3501
Video Data Terminal or Radio Shack's TRS-80 Videotex
terminal (each at $399). These are not versatile comput-
ers, but they are capable of "'plugging into’* the big com-
puter telephone networks. Both of these terminals have
built-in modems and r-f modulators. This means that you
just plug a phone cord into the terminal, connect the ter-
minal to your TV set, and you're ready for action. The
data networks offer an incredible.amount of information
and services, For example, thg:;q” rovide news, weather
and sports from many major newspapers and interna-
tional news services such as Associated Press and UPI.
They offer financial information (with updates) and his-
torical information on stocks, bonds, and mutual funds.
In the entertainment field they provide theater, book,
movie, and restaurant reviews. Electronic mail service is
available so you can send and receive messages from
other network users. In addition, they have challenging
games, programming languages, word processing, and
business and education programs, You can even get
parts of computer-related editorial matter from PE.

One of the differences between the two terminals is
the keyboard. The RCA model has a flat, touch-sensitive
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board that's impervious to liquid spills, while the Radio
Shack model has a standard typewriter-style keyboard.
If you're a touch typist, a difference like this would be
important to you. Both terminals are portable, so you
can take them wherever you go as long as a telephone
and TV are available when you get there.

Clearly, there's quite a bit you can do with a low-cost
computer or terminal. But, if you want to spend more
money, you can buy a personal computer that is more
sophisticated than those mentioned thus far.

To get the most out of a computer, however, you will
need to add some peripherals and develop a software
base. In general, a substantial system should include a
printer, one or more disk drives, a modem (for commu-
nications), and maybe a few other accessories such as
joysticks, a voice synthesizer, a music synthesizer, a
light pen, or a graphics tablet. Of course, adding all
these peripherals to your system will skyrocket its cost
into the thousands ot dollars—and we haven't even con-
sidered software yet,

You could write your own programs but it's more like-

Courtesy Atari Inc.

ly that you'll buy most of the software you need. Some of
the top software packages are Word Star and Scripsit
for word processing, VisiCalc for financial applications,
and CP/M for the computer's basic operating system.
Besides these, there are thousands of other software
packages to enable your computer to work harder for
you. As we observed before, though, your own needs
must be considered before you purchase anything.

Sometimes a particular software package will run on
one machine but not on another (although most major
computers have comparable software packages). Keep
this in mind because it might influence you to buy one
computer rather than another. (Since usefulness or utility
is probably more important than price at this level, we will-
not make price comparisons among the different com-
puter systems in the following section.)

If you plan on spending more than $1000 on a com-
puter system, some of the models available include the
Apple Il Plus, the Heath/Zenith 289, the Atari 800, the
TRS-80 Model Il from Radio Shack, the IBM Personal
Computer, and the NEC PC8001A. To make an intelli-
gent buying decision, you have to look at some of the
unique features of the machines that might be highly
appealing to you.

If your main interest is color graphics, here are some
features to consider. Color is available on all models
except the TRS-80 Model Ill and the Z89, both of which
come equipped with their own built-in monochrome mon-
itors. High-resolution graphics are available on all mod-

els except the TRS-80 Model Ill. The difference between
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high- and low-resolution graphics is the number of points
or pixels on the screen that can be addressed by the
computer (turned on or off). The screen is divided into a
certain number of pixels. A typical low-resolution number
might be 128 x 48 (6144 pixels), while a high-resolution
number might be 280 x 192 (53,760 pixels). The higher
the number of pixels, the smaller the individual area that
is being addressed. The high-resolution feature allows
you to produce sophisticated graphics for animation or
detailed figures.

Computers have different ways of displaying text.
For example, the Z89, PC-8001A, and IBM Personal
Computer have displays that are 80 characters across
and 25 lines down. However, the TRS-80 Model lll has a
display that is 64 characters by 16 lines, while the Apple
and Atari use 40 characters by 24 lines. In general, you
need a video monitor if you want to work with a line that
has more than 40 characters. A television set can't han-
dle lines with more than 40 characters too well because
of bandwidth limitations, so the letters are not sharply
defined. If you want to use your computer with a high-
quality color monitor, the Atari 800, NEC PC-8001A, and
IBM Personal Computer provide an RGB (not the usual
NTSC or composite signal) video output as a standard
feature.

When examining the general quality of a text display,
you should consider characteristics such as space
between lines, sharpness of characters, and whether
lower-case letters like g, |, p, ., ¥ have true descenders;
that is, the "'tails'' of the letters fall below the line as they
should.

If you want an “intelligent’”” terminal, the Z89 is the only
model of this group that offers this feature. This terminal
has its own microprocessor and can perform operations
separately from the computer. The most obvious advan-
tage of this is increased speed. since the computer
doesn't have to share its processing power with the ter-
minal. In addition, through relative or direct cursor
addressing, you can insert and delete characters or lines
anywhere on the screen, or erase a line or a page. The
terminal also provides automatic scrolling and reverse
video among other functions.

If you want a computer with expansion slots that are
easily accessible, then the Apple or IBM models hold an
advantage. The Apple Il Plus has eight expansion slots
attached to the motherboard while the IBM has five. If

you want to expand your system with the other comput-
ers in this group, you may need an |/Q interface, which
usually entails an investment of a few hundred dollars.
The Z89 is the only one of these computers that includes
an RS-232C port as a standard feature (it has three); the
others offer it as an option. The RS-232 is the EIA stan-
dard serial interface.

The keyboards differ significantly on these comput-
ers. For example, a built-in calculator keypad is available
only with the IBM, Radio Shack, NEC, and Heath/Zenith
models. Some of the computers include user-definable
function keys on the keyboard: the IBM has ten, the Z89
has eight, and the NEC has five. All models, except the
Apple, include lower case letters as a standard feature.
The IBM has many keys which have four selectable func-
tions. This particular feature, it should be noted, is also
available on two low-end computers, the VIC-20 and the
ZX81.

The TRS-80 Model lll and Z89 offer a compact design
that includes a standard keyboard, a calculator keypad,
a video monitor and space for a disk drive in one unit.
(The TRS-80 has space for two drives.) Should you want
a computer that runs a diagnostic test on itself before
commencing operation, the IBM is the only one of this
group that can.

If game and music playing are high on the list of things
you want to do with a computer, the Apple Il Plus and
Atari 800 are your best choices at this time. Paddles or
joysticks can be connected to these units to enhance
your game-playing pleasure. Atari is the only one of this
group that accepts plug-in modules for game playing
(however, modules from their popular video game are
not compatible with the computer). The Apple Il Plus
includes a speaker and tone generator for music and
sound generation, while the Atari has a speaker and a
four-voice sound generator with four octaves per voice.
The TRS-80 Model lll, because its software is compatible
with the pioneer Model |, has many games available for it
although you must use the keyboard for input and con-
trol of the games, which are in black and white. The IBM
computer will be good for games and music, eventually.
This computer has excellent graphics capabilities, and a
sound generator with one voice and 32 tones. However,
because it is a relatively new entry to the market, it lacks
the software suppert of the others. ;

If home business and professional use are your main
concerns, any of these computers can handle word-pro-
cessing, financial, and data-base management tasks.
However, machines like the Z89, NEC, and IBM have an
advantage because they have an 80-column format,
which is ideal for running programs like Word Star, Visi-
Calc and DB Master. Also, these computers are CP/M
compatible, which opens up a world of software for the
machines. To use GP/M on the Apple, you have to pur-
chase a-plug-in module.

The TRS-80 Model lll and Apple Il Plus have the most
software support at the present time, although the
Heath/Zenith, Atari, and NEC models have a generous

amount. It's anticipated that IBM will, too, in a year or -

two. Again, when attempting to make your choice, you
should consider the features that you want both in terms
of hardware and software before you make a purchas-
ing decision.

PROFESSIONAL

In the last few years, the personal computer has
blossomed into a serious tool for professional use. It's
being used not only by engineers, scientists, and busi-
nessmen, but also by writers, artists, musicians, doctors,
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dentists and many others. Usually, no computer knowl-
edge is required because the software is ""'menu’ driven.
In other words, a list of options is presented and you
need only select the option you want to operate the
desired program.

Although the needs of an engineer differ from those of
a musician, both can use the microcomputer as an aid to
their work. In fact, many professionals are "writing off"
the cost of a computer as work-related expense, which
indeed it is. Since their needs are different, we'll discuss
each area individually.

1979 CORPORAT b
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Scientists were probably the first group of profession-
als to use electronic computing power in their work,
though they used monster-size computers. Nowadays,
-engineers as well as scientists use micros for complex
calculations, design analysis, graphs, control of experi-
ments, etc. There are tons of programs available, both
prepackaged and in ' books, to accomplish almost any
kind of mathematical calculations. The personal comput-
er is a whiz at analyzing the relationships between vari-
ables and, in fact, many companies offer software that
performs complex chores like linear programming, multi-
ple regression analysis, and circuit analysis. Another
great attribute of a micro is that, after all the calculations
are made, you can display your results in the form of a
graph for visual analysis of the result and communicate
with various “‘mainframes'’ or with other people.

In addition to the software, there are many electronic
instruments available that feed information directly into
the computer so that it can be used as a lab instrument
for data-recording and device-control applications.
These instruments measure temperature and pressure,
and sense electrical currents and voltages among other
things. The computer acts as a controller that reacts to
these inputs by switching circuits on and off to regulate
temperature, pressure, etc. The computer can also
record, store, analyze, and ,égisplay the data it

receives. . —;’
%

Usually, these instruments "a;é ‘connected to a com-
puter via the IEEE-488 bus. Also known as the General
Purpose Interface Bus (GPIB), it is an 8-bit-parallel, byte-
serial, standard digital interface that allows your comput-
er to communicate with up to 15 programmable instru-
ments. Using this interface, your computer can control
instruments such as logic analyzers, frequency counters,
digital multimeters, thermometers, and many others that
are manufactured for compatibility with this bus.

When choosing a micro to use in scientific applica-
tions, you have to consider carefully what you want to do
with it. Some computers, like the HP-85 from Hewlett-
Packard, are geared to the technical professional. This
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Courtesy Apple Computer Inc.

computer has a compact design that includes a 5" video
display, a data cartridge tape drive, a keyboard with pro-
grammable keys and a calculator keypad, and a thermal
printer. The HP-85 has excellent graphics capabilities so
that you can easily print out complex graphs. It also has
four levels of security protection for files on its data car-
tridges if you are security conscious. The company also
provides an excellent assortment of technical software
packages. There are good business packages, too.

The Apple Il Plus, TRS-80 Model lil, and Zenith Data
Systems' assembled Z-89, because of their wide soft-
ware bases, are likely to be used for technical applica-
tions. However, there are other computers available for
this type of work so you should hold off buying anything
until you've found the software and peripherals that will
meet your needs. ;

Engineers and scientists are not the only profession-
als who can take advantage of a personal computer.
Medical people like doctors and dentists are finding that
computers can help clear up the logjam of paperwork
which often overloads their staffs. Billings, for instance,
are a source of an endless amount of work that's basi-
cally repetitive. Besides using software that is aimed at
tackling this kind of work, the computer can be applied
to tasks such as appointment scheduling, data manage-
ment, and word processing. There are also several med-
ical/dental computer bulletin boards that can be
accessed by using a modem.

Other people such as writers, artists, and musicians
can do wonderful things with a computer. Writers are
obvious candidates for word-processing programs. Us-
ing a program like Word Star, they can type their manu-
scripts, edit them on the computer and print them out.
Other programs like Spell Star can check a manuscript
for spelling errors—it's almost like having a built-in
proofreader.

OIL IMPORTS 1968-1973
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Artists are finding that the computer is offering them a
new mode of expression. Instead of a brush and paints,
the artist is equipped with an electronic pen and tablet.
Commercial artists can take advantage of the animation
properties that a personal computer can provide. Soft-
ware packages like Painter Power, Micro Painter, Elec-
fric Painter, Electric Crayon, and Micro Angelo are
designed specifically to exploit a computer's graphic
capabilities.
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Musicians can also use the microcomputer as a new
mode of expression. There are synthesizers available
which allow you to enter a musical score and listen to it
or play along if you like. A musician can enter his own
compositions into the computer and it will give him a con-
crete example of what's been playing in his head. Some
of the popular music synthesizers are Music System from
Mountain Hardware, the Music Composer cartridge from
Atari, Casheab (for serious computer musicians) and the
Alt Music Synthesizer.

If you want to buy a computer for word-processing
applications, you can select any model which is compat-
ible with the software and printer that you want. Art and
music applications narrow your choices down to the
Apple and Atari because most of the software is written
for these machines.

One of the professional types we haven't discussed
yet is the businessman. The person that we're talking
about here is someone like an accountant, marketing
manager, actuary, etc. This is to distinguish these
people from the businessman who owns a small busi-

- ness (to be discussed later).

Businessmen, like other professionals, have certain
needs in terms of software and peripherals. They might
use a personal computer for scheduling, forward plan-
ning, investment analysis, income tax preparation, calcu-
lations, etc. Many standard programs are available in
books and magazines. In addition, software manufactur-
ers offer an enormous selection of pre-packaged pro-
grams. A businessman who travels frequently might do
well to consider some of the portable computers that are
on the market. The largest portable computer is the
Osborne |. This is a full-fledged computer that is approx-
imately the size of a piece of luggage. Not only can you
travel with this system, but it includes two disk drives, a
standard keyboard, a numeric keypad, and a monitor,
plus a CP/M operating system, Word Star, and Super-
Calc as standard features.

Although the Osborne | is portable and can run on
batteries, you may want a computer that is small enough
to be stowed in a briefcase. Computers that fit this
description are pocket models like the TRS-80 Pocket
Computer (Sharp also markets this model), the Pana-
sonic HHC (also marketed by Quasar), the Hewlett-
Packard HP-41, and the Casio FX-702P. If you require
your hand-held to interface with a TV set or a modem,
then you should investigate the HHC model. Otherwise,
all these models offer a printer and cassette-tape stor-
age as options.

Courtesy Digital Equipment Corp.

EDUCATIONAL

It would seem that the role of the personal computer
in education will be a monumental one, eventually. How-
ever, at the present time, educators are still struggling
with the best ways to implement this powerful new tool in
the everyday curriculum. Where do you fit into the edu-
cational picture? Even if you're not a teacher or admin-

istrator, you may want to use the computer in an educa-
tional way. Suppose, for example, you are a parent who
is being bombarded by words like LOGO, PILOT, tapes,
disks, cartridges, and the like when the kids come home
from school. You may want to take a more active part in
their computer coursework and may even want to sup-
plement it with a system at home that offers comparable
material. If your main interest is in the educational uses of
the computer there are some things you should know.
If you're hearing words like LOGO or PILOT being
bandied about by your children, the school is using one
of the innovative languages developed especially for
education. LOGO is a language that helps children
improve their problem solving abilities. It encourages a
child to analyze a task, try different strategies, and mod-
ify a strategy until the task is completed. If you wanted to
use LOGO with your child, you would need either a TI-
99/4A or Apple Il Plus because the language is available
only for these computers at the present time. To run
LOGO on the TI-99/4A, you would have to invest about
$300 in a Tl LOGO command medule. Other require-

POPULAR ELECTRONICS

e el T e ———

HEATH/ZENITH &YOU, INC.
ONE STRONG PARTNERSHIP

A computer purchase is the beginning of a long-term partner-
ship between you and the people you buy from. Your engoing
need for software, peripherals and accessories requires a
partner who will stand by you with a growing line of products
to meet your needs. Heath/Zenith will be that strong partner
for you. Look what we have to offer.

THE ALL-IN-ONE COMPUTER — The heart of the Heath/
Zenith line is the stand-alone 89 Computer. It's a complete
system with built-in 5.25-inch floppy disk drive, professional
keyboard and keypad, smart video terminal, two Z-80 micro-
processors and three RS-232C Serial I/O Ports. It comes
with 48K bytes of RAM, expandable to 64K.

PEHIPH ERALS AND ACCESSORIES — These include the
: popular Heath/Zenith 19 Smart Video

Terminal, loaded with professional features.
We also offer color and black and white
monitors, modems, computer lan-
guage courses, and high-speed
typewriter- quallty
printers.

SOFTWARE — New software, in- = mese=m
cludes the SuperCalc Spread-
sheet and Condor Data Base
Management System. Word processing, |nclud|ng

three different programs. Small Business Programs, feature
Peachtree's Series 5, Softstuff's General Ledger and Inven-
tory Control. HUG, Heath Users’ Group, offers members a
library of over 500 low-cost programs for home, work or play.

PROGRAMMING LANGUAGES —
For your own custom programs,
Microsoft languages are available in
BASIC (compiler and interpreter),
FORTRAN and COBOL.

APPLICATIONS SOFTWARE — Expand theperformance
range of your computer with a broad selection of software,
including the best of Digital Research and Micropro — as
well as the complete line of Softstuff™ products.

FREE CATALOG OF
COMPUTERS AND SOFTWARE

® Easy-to-build Heathkit®
Computers for hobbyists

@ Typewriter-quality printers,
smart video terminals

@ Fully assembled Zenith

for business

i ;, HEATH/ZENITH
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Your strong partner
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[ Yes, send me my free Heathkit Catalog. | am not currently receiving one.

® Wordprocessing — accounting
Data Systems Computers — Super-Calc™ - small business
applications

® Heath User's Group library of 500 @ Self-study courses for

® Reliable service, friendly advice programs for home, work or play writing your own programs

OPERATING SYSTEMS — Three versatile systems give you
the capability to perform your specific tasks. CP/M by Digital
Research makes your system compatible with thousands of
popular CP/M programs. UCSD P-System with Pascal is a

complete program development and execution environment.
HDOS, Heath Disk Operating System gives you a sophisti-

cated flexible environment for program constructmn storage,
and editing. e

DISK SYSTEMS —The new Heath/
Zenith 67 Winchester Disk System,
for commercial use, adds nearly

11 megabytes of storage to your 89
computer. It includes an 8- |nch

floppy disk drive for data portability. The
new 5.25-inch 37 disk system, available
with 1 or 2 drives, adds up to 1.28 mega-
bytes of storage. Both plug-in systems
have write protection.

SERVICE AND SUPPORT— Prompt and professional serv-
ice and assistance is available nationally through Heathkit
Electronics Centers, Zenith Data Systems for commercial
users or through Heath factory servicing and phone-in tech-
nical assistance.

Complete, integrated computer hardware and software, de-
signed to serve and grow with you — that's what to look for in
a strong partner. And with Heath/Zenith you get it all. i

Heath/Zenith computer products are
sold nationwide through Heathkit
Electronic Centers* (check your white
pages for locations). For a FREE
catalog and mail order service, write:
Heath Co., Dept. 010-894,

Benton Harbor, Ml 49022.

HEATH/ZENITH

Your strong partner

address

city
state zip

Popular Electronics 010-899
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ments are a color monitor, disk drive, disk controller,
and memory expansion unit. To run LOGO on the Apple,
you would have to purchase a LOGO disk. In addition,
you would need 48K bytes of memory, a color monitor,
one disk drive, and an Apple language card.

PILOT is another language used for educational pur-
poses. It is an interactive language that introduces stu-
dents to the fundamentals of computer performance. Itis
available from Atari in cartridge format, from Apple in
disk format, and from other sources.

If you're interested in buying other educational soft-
ware, you should be forewarned that good software is
hard to come by. There are many so-called educational
programs that just reprint a textbook on the screen rath-
er than taking full advantage of the capabilities of the
computer.

If your child's school is not using computers right now,
you may want to start a computer literacy program of
your own. Traditional group activities like the Boy
Scouts, Girl Scouts, Boys Club and 4-H Club offer a con-
venient vehicle for introducing children to computer fun-
damentals. If you're thinking of making a hardware pur-
chase, you might consider trading off quality for quantity.
Instead of having 20 people huddled around an Apple,
you may be better off having five groups of four people
working with Sinclair ZX81s. -

Education, of course, is not just for children. You may
have in mind furthering your own education or using a
computer in an adult education program. Software is
available for most subject areas, although as mentioned
previously, much of it is not top-quality material. Because
of the popularity of the Apple and Radio Shack comput-
ers, you'll find that most of the software available is writ-
ten for these machines. Heath is coming up fast in this
area, though.

In general, before purchasing any hardware, you
should find the software that interests you. It will be writ-
ten for a certain machine or machines, will require cer-
tain peripherals, and need a certain amount of memory.
For example, if you're interested in programs from the
Minnesota Educational Computer Consortium (MECC)
software library, you'll need an Apple Il Plus with a disk
drive and a minimum of 48K memory. MECC software is
not available for any other computers as of this writing.
It's evident that knowing what you want in terms of soft-
ware can be a big help in hardware decision making.

Courtesy Atari Inc.
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For the person who owns a small business, runs a
business from the home, or wants to computerize a
small department of a large corporation, selecting hard-
ware can sometimes be a treacherous undertaking. If
things don't work out when you buy a computer for home
use, you can always stash it in the closet. But, if you're
making a major investment in hardware to help increase
the productivity of your business, you can't just throw the
computer away if it doesn’'t do what you want.

A broad strategy for computerizing a small business is
to divide the problem in the following way: making the
system work and keeping it that way. Making the system
work entails the hardware and software aspects of the
system, while keeping the system working concerns the
service, training, expansion capabilities, and data-pro-
tection procedures of the system.

The first thing to consider is whether or not you can
make the system work for you. You have to choose the
software package that's right for you and you have to
find the hardware to run it.

Some of the most popular business packages avail-
able are Word Star, Spell Star, and Scripsit for word pro-
cessing: VisiCalc and SuperCalc for financial applica-
tions; and DB Master for data-base management. Other
important software is the computer's operating system.
The most popular operating system is CP/M, which is
available for most computers. Other operating systems
are available, too. Besides CP/M, the Apple Il offers the
SOS operating system, while Radio Shack offers
TRSDOS (NEWDOS and LDOS are also available). of
course, if you can't find pre-packaged software that
you're satisfied with, you may have to hire programmers
to custom design a software package for you.

As far as hardware goes, you will have to think about
peripherals as well as the main computing unit. If you buy
a computer like the Northstar or Cromemco, which have
an S-100 bus architecture, you will need a video terminal.
A “smart’” terminal offers features like relative and direct
cursor addressing, dual intensity, and underlining among
other things. This type of terminal can even change its
parameters through software control. Disk storage is
also an important factor to consider. Disk drives can be
single-sided, single-density; single-sided, double-densi-
ty; or double-sided, double-density. Also, they come in
two sizes, 5 inches or 8 inches. Note that disk drives,
software, and interfaces must all be compatible for a
particular system.

Other peripherals that a small business might need
that most people wouldn't are a hard-disk drive and a
daisywheel printer. The hard-disk drive is usually a
sealed unit that stores at least five megabytes of infor-
mation, Hard disks are important for applications that
deal with large amounts of data because they make the
operation much more efficient. A daisywheel printer
offers true letter-quality printing for use in business cor-
respondence and other applications. its quality is, of
course, reflected in its price.

Keep in mind that the largest share of the microcom-
puter market is the small-business market. As a result,
there is a much greater selection of computers geared
for business use than for any other, and it follows that
more disk software is available for business purposes
than any other. Some popular very-small-business com-
puters are the Apple lll, the Xerox 820, the IBM Personal

® Improved_ Coating e Compatible With All Office,
Formulation Personal, Radiographic
® Refined Burnishing And Desk Top
Technique Computer’ Equipment
® More Than 10,000,000 ® More Reliable
Test Passes Without Error ~ Than Ever.
® Endorsement From The  ® Available Now
World’s Most Prestigious In Our Innovative
Drive Manufacturers New Package

. ‘For new brochure call(800)- 323-9868 or-(312) 29
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Computer, the Northstar Horizon, the Commodore CBM,
the NEC PC-8001A, the Radio Shack Model I, the Crom-
emco System One, and the Heath/Zenith 289,

The main factors to consider after hardware and soft-
ware are equipment service, personnel training, expan-
sion capabilities of the system, and data and information
protection procedures.

Once your system is in operation, your company will
depend on it. When it goes down, you will need quick
and efficient service to get it running again. You won’t be
able to wait two or three weeks for a part to arrive. Thus,
when purchasing your computer you should pay close
attention to the service-contract part of the deal. This is
also true of any peripherals you purchase.

When your system first arrives, you'll have to train
people to use both the hardware and software. If you
want the transition period to be as painless as possible,

PO o €I O = OO
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it's a good idea to have key ‘personnel involved in the

* decision-making process from the start. After -all, they
are the people most familiar with the day-to-day details
of the job and they are the ones who will use the system.
It's a good idea to think about the ‘‘creature comforts™
of the system. How does the keyboard feel? Is the sys-
tem easy to use? Wil you need a green monitor to
reduce eye-strain? These and other questions should be
considered before you buy.

Keep in mind also that documentation should be clear
and easy to understand. If a new person is hired after the
system is in operation, he or she may have no other
recourse than to '‘read the book"” to learn about specific
procedures of the system.

When making your decision this year, don't forget
about next year. A system that is operating smoothly and
efficiently is a likely candidate for more work. Will you be

Courtesy NEC Home Electronics (USA)

able to expand your system if you want to or need to?
Are capabilities like networking available for the system
that you buy? It was only this past year that Radio Shack
announced that it had developed a networking system
for its TRS-80 computer.

Once your system is operating efficiently, you want to
keep it that way. Inadequate data-protection practices
could not only slow you down, they could ruin your busi-
ness. One of the things you have to think about is a file
back-up system. When considering hardware and soft-
ware needs, you have to think about the need for more
than one set of files to protect you against disasters like
fire and theft. This may affect your hardware considera-
tions. If, for example, you plan on buying just two disk
drives, you have to realize that time must be allowed so
that the drives can be used just for making a duplicate
copy of the files. When considering the cost of the sys-
tem, all these things have to be taken into account.

The systems available for small-business applications
are the most sophisticated microcomputers on the mar-

' ket so we're not going to try to direct you to one

machine or another based on hypothetical needs. How-
ever, you do have specific needs and by analyzing them
carefully and taking into account some of the factors
presented above you can make an intelligent choice.

KIT BUILDERS

Building a computer from a kit will appeal to those
who want a better understanding of computers. They're
interested in the type of microprocessor used and its
instruction set; they're perhaps interested in machine
language and assembly coding; and they're interested in
building a computer from scratch and want to save mon-
ey in the process.

Kit builders are concerned with either low-cost training
computers or full-fledged systems comparable to those
discussed in the “‘personal’’ users section. There are a
number of computers available in both classes. We'll dis-
cuss some of the more popular ones. i

Some kit builders want to learn the basics of computer
operation without making a major investment. They want
a “training computer,'* which is generally a single-board
unit that uses a hex-keypad for program and data entry.
In the old days (about six or seven years ago), when
micros were in their infancy, you had to program them
with switches. In a sense, you had to feed the computer
a bunch of ones and zeroes (switches that were either
on or off) before you could get the computer to do any-
thing for you. The hex-keypad that’s popular today is

TRS-80" DISCOUNT

PERSONAL COMPUTERS

WE CARRY THE FULL
LINE OF TRS-80's

MODEL 1l

26-4002 64K | Drive. . ........ $3279
Ask About Hard Drives

MODEL 11l

MICRO
MANAGEMENT
SYSTEMS

BUY DIRECT

AT WHOLESALE PRICES

1-800-841-0860
COLOR COMPUTER

2600V AK s e r e $309
26-3002 16K Ext. Basic......... $455
26-3003 32K Ext. Basic........ $569
26-3022 Color Drive #1........ $498

WRITE FOR FREE CATALOG

26-1062 N6K. L o v s s819
26-1066 48K with
2 Drives, RS232. ............ $2049

MICRO MANAGEMENT

SYSTEMS, INC.
DEPTNO. 12

Downtown Plaza Shopping Center

TM - TANDY CORPORATION

'115C Second Ave. S.W. ¢ Cairo, Georgia 31728

FREE COPY OF WARRANTY UPON REQUEST

912-377-7120 Ga. Phone No.
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ANNOUNCING ANOTHER NEW IDEA
- FROMTELEVIDEO. '
THE SMART 910 P

Our new ideas have a way of sweep-

major concern, we have ours handled

ing the market. In just a few years nationwide b :

_ ; v one of the best: 910 Plus Feat
TelrgV;deo has come _from nowhere General Eleciric’s nstrumentation o Block-nid S
to become the No. | independent and Communication Equipment o Offline edite':ng

in CRT terminals, The reason: we offer ~ Service Centers. Right now, we hav
exceptional quality, reliability and thenew 910 Plus rea%y for ir}]mediatz
usability at a price no one can beat. - delivery. To order or have questions
(In fact, we use the same high, answered call 800-538-8725
quality modules, from keyboﬁ?ds to  (toll-free outside California.) Since
monitors, throughout theentireline.)  it's priced at just $699 per unit,

The smart 910 Plus Block Mode your decision should be very easy.

terminal is our latest innovation. For ° @
wleleVideo

the money, you'll find nothing that
outperforms it. For example, simply
TeleVideo Systems, Inc.
1170 Morse Avenue, Sunnyvale, CA 94086

by touching a key you can activate
800-538-8725 (toll-free outside California)

e 10 programmed function codes

e Changeable codes

® Protected fields

e 5 screen atiributes (blink, blank,
reverse, underline, half intensity)

e 15 baud rates (50b to 10.2Kb)

e Gated printer port

e Typewriter-style keyboard

e Typewriter tabs

¢ Erase to end line

e Erase to end of page

e Self-test

® Monitor mode

its gated printer port. e 4 strappable languages

Another point: since service is a

CA
LIFORNIA Santa Ana 714/557-6095; Sunnyvale 408/745-7760 « GEORGIA Allanta 404/255-9338 » TEXAS Dallas 214/980-9978 - ILLINOIS Chicago Area 312/351-9350

MASSACHUSETTS Boston 617/668-6891 « NEW YORK/NEW JERSEY 201/267-8805 + UNITED KINGDOM West End Surrey 44-9905-6464
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HEWLETT

PACKARD
HP-85 |
HP-125

CP/M’ based,

Your Choice

NEW HP-87. ... CALL

5%" Dual Master Disk Drive
8’ Dual Master Disk Drive

5mag WINCHESTER Hard Disk
5meg WIN. w/5% DSDD floppy

APPLE Il PLUS, 48K
APPLE NI

COMMODORE VIC-20
NEC PC-8001-A, 32K
H#EROX 820 5% Disk Drives
XEROX 820 8" Disk Drives

TICALCULATORS
TIP-55-11
TIP-Business Analysis 11

HP-41CV with five times more
memory built in.

List $325

$249

HP-41CV Printer
HP-41CV Quad Memory
HP-41CV CardReader
HP82160A HP-IL Module

List $250

$189

Atari 830 Acoustic Modem
Atari 825 80 Col. Impt. Ptr
Atari 410 Prog. Recorder
Atari 810 Disk Drive

HP-41C §

ystems
P.0. Box 1073
Syracuse,N.Y.13201

(315) 475-6800

(800) 448-5259 For Placing Orders Only

Prices do not include shipping bt UPS. All prices and
offers are subject to change without notice

Péz':;m.
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one step removed from the switch arrangement. This
keypad contains the numbers O through 9, as well as
letters A through F. To program a training computer, one
of the things you have to do is enter commands and data
in hexadecimal codes like A1 or 11 or 4C (which stand
for 10100001, 00010001, and 01001100, respectively).

(Continued on page 60)

SAMPLE CHECKLIST

~ After you've narrowed your choices to two or three
" computers, you'll want to take a closer look at each
before making your final choice. The checkliist shown
below is a sample of what you might use to choose
‘among a few high-level personal computers. In this case,
_ the computer is to be used primarily in the home fora
range of activities from word pracgssin_g’ to gamgz plgy—_ _
_ing, with mailing-list maintenance in between. As you
~ consider each item in the list, check it off. If a particular
 feature is not standard, but available as an option, iote: .. =
its cost. You may want to keep a notebook to record
- your observations as you go through the list.

~Main Features .
Microprocessor(s)
RAM (standard) -
RAM (maximum) =

ooosc

O FORTRAN

. FEEBOL
. [l Paseal
- Eloee:
. EPken. -
L Eely e e
- [ Operating system (standard)

~ [0 Operating systems available

. Keyboard . =« -
DO uwlcase

[ Graphics characters

. O Function keys _
. [ Calculator keypad = -
O Typing feel .

Input/OQutput

. Bl TVientont

- [0 B/W video output

O NTSG output

- [ RGB output
[0 Hi-fi output

[ Cassette port
[ Disk-drive port
[ Printer port.

@O Modem port
‘[ RS-232 interface

[0 IEEE-488 interface

: Grap_hics_
L] Display resolution
[0 Number of colors

oText. . -
] Number of characters/line
- O Number of lines :
[0 Lower-case descenders

O Highlighting
- O Inverse video o
- O General display quality

e AudiO . ‘::: -

Language (standard)  Audio
( [ Sound generator

_Languages available.

[0 Speaker
O Music synthesizer

' Game Playing
[ Cartridge slot
[0 Paddles s
- [ Joysticks

" Soﬁﬁéré availability
- O Word processing

0 Games
[ Other
Peripherals _
[ 5Ya-inch disk drive
[ 8-inch disk drive
O Television
[ Monitor
O Modem
O Printer .
O Graphics tablet
O Music synthesizer
O Cassette recorder
[] Speech synthesizer
[ Speech recognition system

~ General

[ Documentation
[ Cost

00 Number of voices

O] Financial applications
'O Data-base management

[ Computer clubs

[0 Software exchange
[ Service avaitability _ -
O Manufacturer's/dealer's reputation
O Warranty
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28K

PERSONAL
COMPUTER

Only

$29900

Special Sale Price

WHAT A SMART INVESTMENT!!!

@ For Students and Schools

@ Learn to program a computer
® Learn to operate a computer
® For Programmers & Teachers
® For Labs, Engineers, Etc.

® For Small Businesses

® For The Home Owner

PLUG IN EXPANSION

GREATEST BUY IN AMERICA

It has color, sound and music with a
powerful 6502 microprocessor (Like Ap-
ple). 20,000 Bytes ROM with a 16K
microsoft extended Level Il Basic built in,
8,000 Bytes RAM plug in expandable to
32K RAM, Cursor, Real time, Full size easy
to use 66 key professional typewriter
keyboard, 62 keys with graphics symbols,
4 programmable function keys. High
resolution graphics, 512 displayable
characters, Text display is 23 lines 22
characters, 16 colors. Will accept Tape,
Disk-Plug In Cartridges. Has low priced
plug in peripherals, Connects to any TV or
monitor, Includes AC adapter, RF
modulator, Switch box, Cables and self
teaching instruction book - all in a
beautiful Creme Colored Console Case.
This is a powerful-full sized-extra featured
computer for only $299.00

WHY SUCH A LOW PRICE ‘
Selling on a direct to customer basis, we
save you the profit margin normally made
by computer stores and distributors. We
are willing to take a small margin to
geveIOp volume to cut our cost of opera-

ion,

COMPETITIVE LIST PRICES
APPLE $1125, T. I. $525, ATARI $399.95,
RADIO SHACK TRS 80 color with only 12K
memory sells for $399.50.

LOW COST PLUG IN EXPANSION
Expansion accessories plug directly into
this computer, extra RAM memory, Con-
trollers, a Cassette, A Telephone Modem
for only $109.00, an 80 Column Printer for
$375.00, even the 170K Disk Drive plugs in
direct. You do not have to buy an expen-
sive expansion interface.

GET JOB OPPORTUNITIES NOW
Every newspaper has several pages of
want ads for computer people. You can
learn to operate and program a computer
for these opportunities available to those
who prepare for the computer revolution.
This computer has extended Level Il Basic
with floating point decimal, Integer and
String Arrays, Trig functions, Direct State:
ment Execution, Multi-statement; Lines,
Cursor, Full screen editing, Cokaf Com-
mand Keys, Graphics, Scrolling, File
Management, Upper-Lower Case, Direct
Memory Access, Peek and Poke and much
more! Assembly machine language is

we are

experts!!

Vic-20

owners register with

us for new product
and program information.

MAY 1982

commodore VIC

available. We have easy to follow self
teaching books and programs.

INVEST IN YOUR CHILDREN
Educate your children while they play.
Every kid wants to play electronic games.
(We have some of the best). The next
natural step for their curiosity is to try
simple programming. They can do this in
20 minutes with our simple self teaching
instruction book. High schools are
teaching computer math, science and pro-
gramming - some start in grammar school.
If you provide this computer as a Teacher
and Tutor at home, before you know it
your: child will be writing computer pro-
grams. You can use your T.V. to EDUCATE
not frustrate your family and eliminate
T.V. boredom with programs that

challenge, stimulate and entertain the ¥

whole family. We have a wide variety of
games, recreational, home finance and
educational programs to choose from.
Why pay $140.00 to $295.00 for an elec-
tronic game when you can buy this power-
ful computer for only $299.00.

COMMUNICATE WITH THE WORLD
Plug in your VIC telephone modem. Now
you can get a world of information through
your telephone, plus electronic mail. Just
dial up the information you want. UPI wire
service, stock market, historical informa-
tion by topic from over 60 magazines, in-
cluding New York times. Airline informa-
tion, order tickets, get weather informa-
tion anywhere in the world, restaurant and
hotel information, thousands of
categories are on line for you, business,
finance, education, entertainment, games
etc. YOU'LL BE THE TALK OF YOUR
NEIGHBORHOOD. Our telephone modem
price is by far the lowest available.

IMMEDIATE REPLACEMENT WARRANTY
If your computer fails because of warranty
defect within 90 days from date of pur-
chase, you simply send your computer to
us via United Parcel Service prepaid. We
will “immediately” send you a replace-
ment computer at no charge via United
Parcel Service prepaid. No one we know
&ives you this kind of warranty service.

ost computer warranty service takes 30
to 90 days to handle - this fantastic “im-
mediate replacement warranty” is backed
by COMMODORE COMPUTER, a MAJOR
national brand electronics manufacturer.

SPECIAL SALE PRICE $299.00

For only $299.00 you get the powerful 28K
COMMODORE VIC with 20K ROM, 8K
RAM and Extended Level Il Basic, The pro-
fessional 66 keyboard, color, sound,
music, self teaching instruction book, AC
adapter, RF modulator, TV switch box,
owners manual, plus all of the other extra
features listed, in a beautiful Creme Col-
ored Console Case.

SPECIAL SALE PRICE $379.00
For only $379.00 you get the more power-
ful 41K COMMODORE VIC with 20K ROM,
21K RAM and Extended Level 1| BASIC,
plus all of the extra features shown for the
28K COMMODORE VIC!

“15 DAY FREE TRIAL”

= DON’T MISS THIS SALE -ORDER NOW

D Please send me the 28K _
Commodore VIC Computer for
$299.00

D Please send me the 41K
Commodore VIC Computer for
$379.00

[] Special Data Cassette $69.00

We ship C.0.D. and honor Visa and
Master Card.

Name

Address-

City

State Zip Code
O VISA [ MASTERCARD [ C.0.D.

Credit Card No.

Expiration Date_
Add $10.00 for shipping, handling and In-
surance. lllinois residents please add
6% tax. Add $20.00 for CANADA, PUER-
TO RICO, HAWAII orders. WE DO NO EX-
PORT TO OTHER COUNTRIES.

Enclose Cashiers Check, Money Order or
Personal Check. Allow 14 days for
delivery (21 days for Personal Check
orders,)’ 2 to 7 days for phone orders.
Canada orders must be in U.S. dollars.

L e L L Ll L L L

PROTECTO

ENTERPRIZES acrorv.nirecT)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order
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INDUCTIVE
COUPLED
MODEM

Eliminates noise, vibra-
tion problems. Originate/
Answer. Bell 103. Cas-
sette port saves data.

AL : Money back if
$12995 not delighted

MFJ-1230 INDUCTIVE COUPLED MODEM el-
iminates room noise, vibration caused by acoustic
coupling. Gives more reliable data fransfer.
Used like acoustic modem. 0-300 Baud, Bell 103
compatible. Originate/answer. Half/full duplex.
RS-232, TTL, CMOS compatible. Use any com-
puter. Cassette tape ports save data. 110 VAC or

9 V batteries. Crystal controlled. Carrier detect,

power LEDs. 9x1%2x4"". MFJ-1231, $38.95. Op-

tional cable, software for-Apple II, Il Plus. Plugs
-into game port. No serial board needed.

MFJ-1108 AG POWER CEN-

TER. Adds convenience, pre-

$99 2 vents data loss, head bounce,

equipment damage. Relay lat-

ches power off during power

# | transients. Multi filters isolate equip-

“ | ment, eliminate interaction, noise,

hash. Varistors suppress spikes. 3

isolated, switched socket pairs. One

unswitched for clock, etc. Lighted

power, reset switch. Pop-out fuse. 3

wire, 6 ft. cord. 15 A/125 V, 1875

watts. Aluminum case. Black. 18x2%

x2 in. MFJ-1107, $79.95. Like 1108

less relay. 8 sockets. 2 unswitched.

Other models available.

It’s like having
an extra port
MFJ-1240 RS-232 TRANSFER SWITCH. Swit-
ches computer between 2 peripherals (printer,
terminal, medem, etc.). Like having extra port.
Push button switches 10 lines (pins 2,3.4,5,6,8,
11,15,17,20). Change plug or cable to substitute
other lines. Push button reverses transmit-
receive lines. LEDs monitor pins 2,3,4,5,6,8,20.
PC board eliminates wiring, crosstalk, line inter-
ference. 3 RS-232 25 pin connectors, 7x2x6 in.

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping).
One year unconditional guarantee.
Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order.
Add $4.00 each for shipping and handling.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information, or-
der/repair status. Also call 601-323-5869 out
side continental USA and in Mississippi.

ENTERPRISES,
M INCORPORATED

921 Louisville Road, Starkville, MS 39759
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Then the hex numbers are translated into binary num-
bers, which are the computer's “‘machine language."”

Originally, the program is coded in assembly lan-
guage, which uses mnemonics as an aid to program-
ming. The mnemonics represent the instruction set of a
particular microprocessor and are unique to that micro-
processor. Each mnemonic has a hexadecimal code
associated with it which, as we said, gets translated into
the binary code.

Two of the popular training computers are the EIf from
Netronics and Quest, and the ET-3400 from Heath.
When buying a training computer, some important items
to look for are the type of microprocessor it uses and the
documentation supplied by the manufacturer. You may
want to learn more about a particular microprocessor
because it's in one of the larger computers. For exam-
ple, the Z80 microprocessor is used in the Radio Shack
and Heath/Zenith models, while the 6502 microproces-
sor is used in the Apple, Commodore, and Atari comput-
ers. You might be interested in a microprocessor for oth-
er reasons, too. For example, the 6800 and 1802 micro-
processors are great for use in control applications.

If you are an accomplished kit builder and want to
construct something more substantial than a training
computer, there are a few kits available that can satisfy
your desire for computer expandability and power. Why
would anybody want to build this type of computer from
scratch? Two of the main reasons are the challenge and
the cost savings. To give you an idea of the cost savings
involved, the Heath/Zenith H-89 is $1895 in kit form,
while the assembled version (Z-89) is $2895.

The two full-blown computers in kit form are the H-89,
which we've just mentioned, and the Explorer-85 (8085
CPU) from Netronics. Both systems are computers for
serious users. They can compete with other top models
on the market, and often surpass them.

Another popular kit is the Sinclair ZX81. At $99.95 for
the basic computer, you will be hard pressed to find a
better value. Though this computer is excellent at its own
level, it's obviously not in the same class as the H-89 and
Explorer-85.

For more power than either the H-89 or Explorer-85,
in a kit-form computer, you might also consider the
Heath copy of DEC's very popular PDP-11, the Heathkit
H-11A. This is really a minicomputer, which at $2995
represents a saving of about $2300 over the assembled
version of the computer.

What we've tried to illustrate in this article is that
computers come in all shapes and sizes and can per-
form an amazing number of tasks. In order to choose
wisely when buying a computer, there are a great num-
ber of factors to consider. The bottom line, however, is
individual needs. You want a computer to do something
for you. If you keep that first in your mind and consider
everything else second, you are more likely to be a satis-
fied buyer.

The computers mentioned throughout this article are
some of the more popular models available, but obvious-
ly are not the only ones on the market. Others not men-
tioned here may be more suitable for your particular pur-
pose. Also, new computers are coming out all the time,
not only from new companies, but from companies that
are improving or expanding their existing line. It's wise to
check the features of these new entrants before making
a final decision. Also, prices cited are suggested retail
selling prices only and you will find that they likely diﬁcg
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ANNOUNCING TWO
NEW TERMINALS

Smarte Fast ¢ Graphics ¢ Matching Modem and $295 Printer

Nalronics announces a state of the art
breakthrough in terminals, now at prices you
can afford, you can go on-line with data-bank
and computer phone-line services. I's all
yours: “alectronic newspapers.” educational
services, Dow-Jones stack reports, games,
recipes, personal computing with any level
language, program exchanges, electronic bul
letin boards . .. and more every day!!!

Netronics offers two new terminals. both
feature a full 56 key/128 characler lypewriter-
style keyboard, baud rates to 19.2 kilobaud, a
rugged steel cabinet and power supply. The
simplest one, FASTERM-64, is a 16 line by 84 or 32 character per line unit, with a serial
printer port for making hard copy of all incoming data, and optional provisions for block and
special character graphics. The “smart" version, SMARTERM-80, features either 24 line by 80
characlers per line or 16 by 40 characters per line, it ofters on-screen editing with page-at-a-
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining,
reverse video, one-half intensity and much more . . . simply plug them into your computer or
our phone modem and be on-line instantly. Use your TV set (RF modulator required) or our
delux green-phosphor menitor pictured above. For hard copy just add our matched printer.

Price-breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for
just $199.95 or order the SMARTERM-BO kit for just $289.95, (both available wired and lested.)
e on-line with the million-dollar computers and data services today ... we aven supply the

necessary subscription forms.

More good news: All the components in aur terminals are available separately (see
coupon), 5o you buy only what you neeg!!!

FASTERM-64 ... DISPLAY FORMAT: 64 or 32 characters/line by 16 lines . .. 96 displayable
ASCII characters (upper & lower case) . .. 8 baud rates: 150, 300, 600, 1200, 2400 4800, 9600,
19, 200, (switch sel.) . .. LINE OUTPUT: RS232/C or 20 ma current loop . . . VIDEO OUTPUT: 1V
PIP {EIA RS-170) . . . CURSOR MODES: home & clear screen, erase to end of line, erase cursor
line, cursor up & down, auto carriage return/line feed at end of line & auto scrolling . . .
REVERSE VIDEO ... BLINKING CURSOR . .. PARITY: off, evan or add ... STOP BITS: 1, 1.5,
2... DATA BITS PER CHARACTER: 5, 6, 7 or B .. . GHARAGTER OUTPUT: 5 by 7 dot matrix
ina7by12cell... PRINTER QUTPUT: prints all incoming data ... 1K ON BOARD RAM . ..
2K ON BOARD ROM ... CRYSTAL CONTROLLED ... COMPLETE WITH POWER SUPPLY Lt
QPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics
characters . . . ASCI| ENCODED KEYBOARD: 56 key/12B characters.
SMARTERM-BO . . . DISPLAY FORMAT: BO characters by 24 lines or 40 characters by 16 lines
128 displayable ASCII characters (upper & lower case) 8 baud rates: 110, 300, 600, 1200, 2400,
4800, 9600, 19, 200 ... LINE QUTPUT: RS232/C or 20 ma currant leop . .. VIDEO OUTPUT: 1V
pp (EIA RS-170) . . . EDITING FEATURES: insert/delete line, insertidelete characler, for-
wardiback tab ... LINE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION ... CURSOR POSI-
TIONING: up, down, right, left, pius absolute cursor positioning with read back . .. VISUAL
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank . . . GRAPHICS: 12,000
pixel resolution block plus line graphics . .. ON-SCREEN PARITY INDICATOR . .. PARITY: off,
aven or odd. .. STOP BITS; 110 baud 2, all others 1... CHAR. QUTPUT: 7 by 11 character in
a9 by 12 block ... PRINTER OUTPUT . .. 60 OR 50 Hz VERTICAL REFRESH ... BLINKING
BLOCK CURSQR ... CRYSTAL GONTROLLED ... 2K ON BOARD RAM . . . ASCIl ENCODED
gEYBOAHD: 56 kay/128 character ... 4K ON BOARD ROM ... COMPLETE WITH POWER
PPLY.

TELEPHONE MODEM 103 O/A . .. FULL DUPLEX, FCC APPROVED ... DATA RATE. 300 baud
... INTERFACE: R8232/C and TTY ... CONTROLS: talk/data switch (no need to connect and
dolsconnecl phone), originate/answer swilch on rear panel ... NO POWER SUPPLY RE-

UIR

ASCIlI KEYBOARD ASCII-3 . 56 KEY/128 CHARACTER ASCII
ENCODED ... UPPER & LOWER CASE ... FULLY DEBOUNCED ...
2 KEY ROLLOVER ... POS OR NEG LOGIC WITH POS STROBE . ..
REQUIRES +5 & -12V DC (SUPPLIED FROM VIDEO BOARDS)
PRINTER COMET | . .. SERIAL I/O TO 9600 BAUD . .. B0
CHARACTER COLUMN (132 COMPRESSED) ... 10" TRACTOR FEED
... UPPER/ILOWER CASE ... INDUSTRY STANDARD RIBBONS . ..

4 CHARACTER SIZES ... 9 BY 7 DOT MATRIX ... BI-DIRECTIONAL
PRINTING

Continental U.S.A. Credit Card Buyers Outside Connecticut
CALL TOLL FREE 800-243-7428

To Order From Gonnecticut Or For Tech. Assist. Call (203) 354-9375

NETRONICS R&D LTD. oept.re
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:

[ COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board

ASCII-3 keyboard, steel cabinet and power supply) . .. kit $199.95 plus $3 P&l

... wired & tested $249.95 plus $3 P&l ... graphics option: add $19.95 to

each of above

L[] COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video

board, ASCII-3 keyboard, steel cabinet and power supply) . . . kit $299.95 plus

$3 P&l ... wired and tested $369.95 plus $3 P&l I

L1 FASTVID-64 VIDEO BOARD (requires +5 & -12V DC) . .. kit $99.95 plus $3

P&l . .. graphics option add $19.95 . . . wired & tested $129.95 plus $3 P&l . . .

graphics option add $19.95

L] SMARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC). . . kit $199.95

plus $3 P&l . .. wired & tested $249.95 plus §3 P&|

) DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P&l

L1 ASCII-3 KEYBOARD (requires +5 & -12VDC) .. . kit $69.95 plus $3 P&l . ..

wired and tested $89.95 plus $3 P&|

LI POWER SUPPLY (powers ASCII-3 keyboard & video boards) . . . kit only

$19.95 plus $2 P&l

[J ZENITH VIDEQ MONITOR (high resolution green phosphor) . . . wired &

tested $149.95 plus $6 P&l s

PEI&;FELEPHON MODEM MODEL 103, OIA;‘?:,; . wired & tested $189.95 plus $3
oy

[0 DOT MATRIX PRINTER Comet | .. . wiréd & tested $299.95 plus $10 P&I

0 RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l

[ 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNEGCTOR

CABLE . .. $14.95 ea plus $2 P&l

For Ganadian orders, double the postage . Conn. res. add sales tax,

Total Enclosed $

[l Personal Check [0 Cashier's Check/Money Order

0] visa [0 MasterCard (Bank No. )
Acct. No. Exp. Date

Signature

Print Name

Address

City State Zip

:FOR ONLY $129.95
:From The Ground Up

= Build a Computer kit that grows
= With you, and can expand to 64k
= RAM, Microsoft BASIC, Text Edi-
a lor/Assembler, Word Processor,
: Floppy Disks and more. :

EXPLORER/85

Here's the low cost way to learn the fundamentals of com-
puting. the all-important basics you'll need more and
more as you advance in compuler skills. For just $129.95
you gel the ad d-desig hert

with all the features you need to learn how to write and
use programs. And il can grow inlo a system thal is a
match for any personal computer on the markel. Look at
these fealures: 8085 Central Processing Unit, the
microprocessor "heart” of the Explorer/85. (Join the
millions who will buy and use the BD80/8085 this year
alone!). . . Four 8-hit plus one 6-hit input/output ports from
which you can inpul and outpul your programs, as well as
control exterior swilches. relays. lights. ele. . a cassetle
interface that lets vou store: and reload programs you've
learned lo write . _ deluxe 2,000 hyte operating
system/monilor makes il easy lo learn computing in
several imporiant ways. ® 1t allows simpler, faster writ-
ing and enlering of programs e Il permils access hy you
to all paris of the system s you can check on the staius of
any point in the program @ It allows (racing each pro-
gram slep by slep, wilh provision for displaying all the
contents of the CPU (regislers. Mags. etc) ® ... and il
does much more! -

You gel all this in the slarting level (Level A) of the
Explorer/85 for only $128.85. Incredible! To use. just
plug in your 8VDC power supply and terminal or
keyguar /display — if you don'l have them. see our
special offers Er.?ow,

Level A compuler kil {Terminal Version) ... $120.95
plus $3 P&L.*

O Level A kit (Hex Keypad/Display Version) . . . $120.96
plus 53 P&L.*

Learn Computing :

18k

";éc‘f- =
A= P i Ll 5 e

] vepts Microsoft BASIG or
1. Plug in Netronic's Hex EditarfAssomblor in ROM

Keypad/Display 5. Ad two S100 Boards

2 Add Laved B 1o convert to 6, Add vise own costom eir-
5100 ¥ s {prololyping area )

A Add gk RAM sonneel lerminal

a CRT monitor or a TV sel (if you have an RF modulator),
0 Hex Keypad/Display kil . ...$69.95 plus §2 P&1.*

U FASTERM - 68 TERMINAL KIT — Featuring 4 56 key
ASCII Keyboard, 128 Characler sel upper and lower case. §
75.0hm oulput. 8 baud rales: 150 1019200 {switch select-g
able), R$232/C or 20 MA cutpul. 32 or 64 chacacler by 16 g
line formals. complete with s

Deluxe Steel Cabinel and . —
Power Supply ... §199.95
plus §3 P&l*

O RF Modulator kit (allows you to use your TV set as a
manilor) . . . $8.95 postpaid.

0 12" Videa Monitor (10MHz handwidih)
plus 85 P&|
0O Deluxe Cabinel for the
Explorer/a5 .. $49.95 plus §
P&lL*

- 513995 @
"

DO Fan for cabinet . . $15.00 §
plus $1.50 P&l*

board inlo a two-slot 5100 bus (indusiry dard) com-
puler. Now you can plug in any of the hundreds of 5100

L

L]

]

8 LEVEL B — This “huilding block' converts the mather-
L ]

B cards available.

iy
the motherboard and expands
the 5100 hus to six slots.
0 Level Ckit...$39.95 plus §2
P&l*

O 8100 bus conneclors (five
B required) ... $4.85 each,
postpaid.
LEVEL D — When you reach the poinl in learning tha re-
quires more memory. we Hfl - two choices: eradd 4k
of a memory directly on the: motherhoard. or add 18k to
s‘g!emury by means of 1 single 5100 card. our famous

plus $2 P!

Pel*:0 32k 5100
5100 "JAWS” |
JAW! $299

& LEVEL E — An important “building bloch.” it activates

@ 'hedk ROM/EPROM space on the motherboard. Now just

® plug in our 8k Microsoft BASIC or vour own cuslom

B programs,

® (1 Level Ekit .. .$595 plus 50¢ P&L*

: Microsoft BASIC — I1's the langus
talk English lo your compurer! It is

that allows you to
ible three ways:
ryuires Level

B “JAWS" — see above) .. $64.85 posipuid.
B [J 8k ROM version of Microsoft BASIC: (requires Level B
B & Level E and 4k RAM: just plug into your Leve] E sockels.
: We sugges! either the 4k Level D RAM expansion ora 18k
§ 5100 “JAWS.") . 599.95 plus $2 P&l.*
u O Disk version of Microsoll BASIC: (requires Level B,
n 32k of RAM. ﬂospy disk controller. 8” floppy disk drive)
... $325 posipaid.
: TEXT EDITOR/ASSEMBLER — The: edilor/assembler
® isa software ool {a program) designed lo simplify the lask
® of wriling programs. As your programs become. longer
® and more complex. Ihe as: mﬂler Can save you many
: haurs of programming time. This software inchudes an
m Pditor program that enters the: programs you wrile, makes
w changes. and saves rograms on casselles. The assem-
m bler performs the i sk of translating symbolic
= code into the compute hle ohject code, The editor/
8 assembler program is a Ir either in casselle or a
8. ROM version.
: O Editor/Assembler (Casselle vi-rsion: reguires Level
B" and 8k (min ) of RAM — we sigest 16k “JAWS™ —
ee above) . . . $59.95 plus $2 P&|
O Editor/Assembler (ROM version supplied on an $100
rd: requires Level B and 4k RAM (min | — we suggest
ither Level Door 168k “JAWS™) . $99.95 plus 32 P&l.*
2 8" FLOPPY DISK — A remarhable “buiilding hlock™
u Add our 8” Mloppy disk when you newd faster operation.
B more convenienl program slorage., perhap: bhusiness ap-
® plication. and access to the literally thonsands of programs
® and program languages available: | You simply plug
them into your Exploger/as disk system — it accepts all
IBM-formatted CP; rograms.
O 8" Floppy Disk Drive . . . $499.85 plus $12 PR1.*
O Floppy Conlroller Card . .. $199.95 plus $2 P&I*
Disk Drive Cabinet & Power Supply ... $69 95 plus
$3 P&l*
O Drive Cables (set up for two drives) ... $25.00 plus
$1.50 P&I.*

#0

O CP/M 2.2 Disk Operating System: includes Text
Editar/Assembler. dynamic dehugger. and other features
that give your Explorer/85 access ta thousands of existing
8 CP/M-based programs . . . $150.00 posipaid.

3 MNEED A POWER SUPPLY? Consider our AP-1. It can
m supply all the power you neel for a fully expanded Ex-
] B}ureriﬂs‘nn!nz disk drives have theirown power supply).
B Plus the: AP-1 fits neally into the atiraclive Explorer steel
8 cabinel (see below)

B 00 AP-1 Power Supply kit (8V @
o cabinel ... $30.95 plus 52 PRL*
= NEED A TERMINAL? We
® goffer you choices: the least ex-
® pensive one is our Hex
& 'Keypad/Display kit that dis-
u Plays the information on a
8 calculalor-1ype screen. The
® other choice is our ASCII
® Keyhoard/Compuler Terminal
: kil. that can be used with either '

o (Req. $199.95) SPECIAL $169.95 plus $4 P&l
® (Hex Keypad/Display Version) with Hex Keypad/

* fate Zip

o al '
NETRONICS Research&DevelopmentLtd.:
333 Litchfield Road, New Milford, CT 06776 .

ORDER A SPECIAL-PRICE
EXPLORER/85 PAK—THERE'S
ONE FOR EVERY NEED.

O Beginner Pak (Save $26.00) — You gel Level A (Ter-
minal Version) with Monitor Source Listing (825 value)
AP-1. 5-amp. power supply. Intel 8085 Users Manual . . .

O Experimenter Pak (Save $33.40) — You gel Level A

Display. Intel 8085 User Manual. Level A Hex Monitor
Source Listing, and AP-1,5-amp. power supply . .. (Reg.
$279.95) SPECIAL $219.95 plus 36 P&L.* "
[ Special Microsoft BASIC Pak (Save £103.00)— Yougel =
Levels A (Terminal Version). B. D (4k RAM). E. 8k &
Microsoft in ROM. Intel 8085 User Manual. Level A Moni- 8
tor Source Listing. and AP-1. 5-amp. power supply ... 8
(Reg. $439.70) SPECIAL $329.95 plus $7 P&l.* "

[

]

]

0 Add a Rom-Version Text Editor/Assembler [Requires
levels B and D or S100 Memory]. - .$99.95 plus $2 P&I*.

Starter 8" Disk System — Includes Level A. B flopy ydisk g
controller, ane CDC 8" disk-drive. two-drive cablé. two g
5100 conneslors: just add your own power supplies, &
cabinets and hardwal -0 (Reg. $1065.00) SPECIAL ®
$999.95 plus $13 P&L* .. .0 32k Starler Syslem, $1045.65 ¥
plus 513 P&l * O 40k Starter Sysiem. $1095.95 plus 13 §
P&L* O 64k Slarter Syslem. $1145.95 plus $13 P&L* B
O Add to any of abuve Explorer sleel cabinel. AP-1 five g
amp. power supply. Level C with two $100 conneclors. ®
disk drive cabinel and power supply. two sub-D connec. B
tors for connecling your printer and lerminal ... (Reg. 8
$225.95) SPECIAL $199.95 plus $13 P&l.* =
1 Complete 64K System . Wired & Tested  $1650.00 a
lus $26 PRL® . u
Special! Complele Business Software Pak (Save 8
§625.00) — Includes CP/M 2.2 Microsoft BASIC. General ®
Ledger. Accounis Receivable. Accounts Payable, Payroll 8
Package . . . (Reg. $1325) SPECIAL 569995 posipaid.,

P& stunds for “postage & msurance. ™ For Canadion or-
dlers. double this amount.

Continental Credit Gard Buyers Outside Gonnecticut:

TO ORDER
Call Toll Free:
800-243-7428

To Otder From Connecticut,
or For Technical Assistance,
Call (203) 354-9375

CP/M is a reg. trademark of Digital Research

* (Clip and mail entire (uf)*

SEND ME THE ITEMS CHECKED ABOVE
“Total Enclosed (Conn. Residents add sales lax §___

O Personal Check O Cashier's Check/Money Order

O VISA O MASTER CARD (Bank No.

Acct. No Exp. Dute

Prinl Name

Addres

Cily.




