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Introducing 
the MTX512 

AWorld 
Apart from 
the Ordinary. 

It begins with the sense of touch. 
With the sleek black metal housing. Cool to the touch. Cool to 

the advanced circuitry and components contained within. 
And the solid feel of people -sized keys set up in a field that gives 

you room to work and space in which to think. 
But the difference only begins with what you see and feel. Where 

it ends...well, that's really up to you. 
In a very practical sense, the only limits you'll experience with 

the MTX512 are those you choose to accept. 

64K To 512K RAM -A Look On The Inside 
Take a close look at the MTX512. 
We could tell you it offers the greatest performance and versatil- 

ity of any micro in its price range, but we think you're smart enough 
to draw your own conclusions. 

The design is elegant in its simplicity. Remarkable for the power 
and complexity it represents. 64K RAM built in, with total expan- 
sion to 512K. And that doesn't include 16K of video RAM con- 
trolled by its own processor. 

Speaking of video, keep in mind this is no ordinary monochro- 
matic, single screen system. The MTX starts off where other micros 
end up. Delivering vivid screen capabilities with 256 x 192 pixels 
that crisply define interference -free high resolution graphics. 16 

brilliant colors that can be displayed simultaneously. In a format 
powered by 32 easily movable, user -defined graphics characters. 
Graphics capabilities you'd find impressive in a system that gives 
you a single screen to work in. With the MTX, you have eight. 

Yes, eight. 
Eight definable windows to operate independently or in tandem. 

And still maintain full screen capabilities. Thus, you can manipu- 
late spread sheets on the MTX and see the impact of changing 
variables in graphics at the same time. Eight separate windows 
on the world. We call them Virtual Screens. You'll call them 
extraordinary. 

Far from ordinary as well are the built -in system outputs that 
come standard on the MTX. The Centronics parallel printer port. 
The two industry- standard joystick ports. The uncommitted paral- 
lel I/O port. The Cassette port with 2400 baud. Separate TV and 
Video Monitor Ports. The 4- channel sound hifi output. We've even 
installed a ROM cartridge port for word processing and other dedi- 
cated programs. 

Interactive Languages 
And Routines - A Look 
At The Way All Micros 
Will One Day Perform 

Forget the way all other 
micros perform. This is the 
way they should. 

Interactively. 
With the MTX, you can create and manipulate programs using 

four different languages in dynamic interaction, all coordinated 
through the FRONT PANEL DISPLAY. Interweaving elements 
as you would in creating a symphony. 

And take a serious look at the languages housed in the MTX's 
24K ROM. MTX BASIC, a more powerful form of BASIC that 
allows you to use all standard BASIC programs. MTX GRAPH- 
ICS, with straight forward commands, eliminates the tedium and 
difficulty of creating complex graphics programs. NODDY, an 11- 

command "easy learn" language that can transform real world pro- 
gramming into a child -friendly activity. And MTX ASSEMBLER, 
which enables sophisticated programming in assembly language. 
Something else the advanced programmer will appreciate is our 
ASSEMBLER /DISASSEMBLER, tied to BASIC, which provides 
unprecedented display and keyboard access to Z80 CPU storage 
locations, memory and program. 

If you're hungry for more, PASCAL and FORTH are also availa- 
ble as add -on ROM packs. 

On the keyboard side of things, you'll find a number of operator - 
oriented features that speed up and ease up the operation of the 
MTX. The separate numeric pad with quadri- directional cursor 
control and full editing functions. The eight dual function keys. 
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The auto repeat function on all alpha -numeric keys. Add to this 
such programmer -saving features as the use of abbreviated BASIC 
commands, a built -in syntax verifier, automatic cursor -honing to 
errors, auto -line numbering and automatic scrolling, and you begin 
to see the MTX not only opens a lot of doors that other micros 
leave closed, but speeds you through them as well. 

The 160 Megabyte Connection -A Look At 
The System 

To build a good system, quality must be designed in at every level. 
We designed the MTX and its complete line of system periph- 

erals using proven, standard components. Striking a strategic bal- 
ance between power, versatility and dependability. Our Z80A 
processor, running at 4MHz, gave us the high performance charac- 
teristics we were striving for, plus the ability to expand into the 
MTX Hard Disc, MTX Silicon and Floppy Disc CP /M operated 
systems. Systems that could provide up to 160 megabyte storage 
capacity. More power than you'll probably ever need, unless you 
take full advantage of the MTX's impressive system capabilities. 

Systems hookup is as simple as every other MTX procedure. 
By merely plugging in the twin RS232C Serial interfaces and the 
Node software, sold optionally, you're ready to create a disc -driven 
interactive communications network (OXFORD RING ®) that can 
link up to 255 units. 

Software? You'll never worry about software availability with 
the MTX. Dozens of MTX- dedicated programs have already been 
created, supplementing the vast landscape of CP /M applications 
software currently available. And advance word of the MTX's 
technical capabilities has precipitated an MTX software "push" 
on the part of many leading software manufacturers. 

Word Processing For $999 -A Look At A 
Great Deal 

Look first at the capabilities, then at the price. 
This is word processing the way it should be. Quick. Easy. 

Professional. A package that includes the MTX512; the powerful 
New Word; M word processing ROM cartridge; and the Memotech 
DMX80 correspondence quality printer* An exceptional value! 

And that brings us to the bottom line. 

A Look At The Price 
There's a very simple equation that covers the pricing of 

the MTX512. 
The more engineering you put in a system, the less it will cost 

.to produce. As you've already seen, the MTX is a pure product of 
advanced, innovative engineering. 

Which is why we can sell it for $595 ** 
And why we can confidentlyback it up with a full one - 

year warranty. 
Make no mistake. When you tum this page, you'll be return- 

ing to a world very different from this one. 
A world in which all microcomputers will suddenly seem 

very different. 
Suddenly very ordinary. 

For more information about the MTX512, or to find out the 
location of the MTX dealer nearest you, contact Memotech 
Corporation, 99 Cabot Street, Needham, MA 02194; or phone 
(617) 449 -6614 

MEMOTECH 
CORPORATION 

CP /M is a trademark of Digital Research, Inc. 
New Word"' is a trademark of New Star Software, Inc. 
*DMX80 correspondence quelity primer suggested retail price $395. 
* *Suggested retail price. 
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LEADING EO3E PRODUCTS, INC., SYSTEM SALES DIVISION, 225 TURNPIKE STREET, CANTON. MA 02021. 

IBM a a reg s:erec trademark of International Business Machines Corp. MS is a trademark of Micro oft Corporation 

Circle No. 20 on Free Information Card 

It was a Monday in the 
autumn of '83: 

The day they announced 
the Leading Edge PC -a per- 
sonal computer that's just plain 
better than the IBMg PC, at just 
about half the price. 

The Leading Edge PC is 
faster (by more than 50%), more 
powerful, more flexible and 
more dependable (for example, 
our disk drives have a `mean 
time between failures" of 20,000 
hours, versus an 8,000 -hour 
MTBF for theirs). It's compatible 
with just about all the software 
and peripherals that the IBM is. 

And unlike IBM's, ours 
comes complete with a high - 
resolution monitor, controller, 
seven expansion slots, serial 
port, parallel port, a time -of -day 
clock, double the standard 
memory (128K vs. 64K) plus 
hundreds of dollars worth of 
software to get you up and 
running immediately including 
MS--DOS version 1.25, GW Basic, 
and Leading Edge Word Pro- 
cessing'" (the most powerful 
w.p. program ever created to 
run on an IBM -type personal 
computer). In short, the basic 
package comes to you com- 
plete and ready to work. 

With IBM, on the other 
hand, you get charged extra for 
everything. Even for the PC DOS 
disk that makes it run (an extra 
$40) ... and $170 just for the time 
of day (a calendar /clock that's 
standard with Leading Edge). In 
short, the basic package comes 
to you as a very expensive 
paperweight. 

It's this simple: The Leading 
Edge Personal Computer is the 
first and only serious alternative 
to the IBM PC ... and at only 
$2895 for the Leading Edge PC ... 

Get serious. 

Now at 500 Leading Edge 
Dealers across the country. 
For the one nearest you, call 
toll free 1 -800- 343 -6833. In 
Mass., call collect (617) 828 -8150. 

LEADING EDGE' 
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IBM PC Software: the value of choosing 

Shoes. 
If they don't fit, they're not worth wearing. 

Software programs. 
If they don't fit, they're not worth using. 

That's why it's altogether fitting that IBM 
Personal Computer Software offers you a choice. 

Size up the selection. 
You'll find many types of programs in the 

IBM software library. They'll help keep you on 
your toes in the office, at home or 
in school. 

There are, in fact, seven 
different categories of IBM pro- 
grams called "families." A family 
of software for business, productivity, 
education, entertainment, lifestyle, 
communications or programming. 

Of course, every program in 
every family is tested and approved by 
IBM. And IBM Personal Computer 
Software is made to be compatible 
with IBM Personal Computer hardware. 
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programs thatfit. 

Putting your 
best foot forward. 

Although every person isn't on equal footing 
when it comes to using personal computer 
software, there's something for almost everyone in 
the IBM software library. 

For example, you may be on a shoestring 
budget and want a big selection of programs 
with small price tags. 

You may be introducing students to 
computing and want programs that are simple to 

use and simple to learn. 
You may run a business requiring wolf inventory and payroll 

programs. Or you may run a business 
requiring a single accounting program. 

You may write interoffice memos and want a 
streamlined word processing program. Or you 
may be a novelist looking for a program with 
features worth writing home about. 

Now you can find IBM Personal Computer 
Software that fits-to help you accomplish 
specific tasks and reach individual goals. 

Stroll into a store today. 
What's the next step? 
Visit an authorized IBM Personal Computer 

dealer or IBM Product Center near you. To find 
out exactly where, call 800- 447 -4700. In Alaska 
or Hawaii, 800 -447- 0890. 

Ask your dealer to demonstrate your choice 
of programs. Then get comfortable. Sit down at 
the keyboard and try IBM software on for size. 

Circle No. 41 on Free Information Card 

Personal Computer Software 

af, 

Li :de Tramp character licensed by Bubbles Inc.. s.a. 
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LETTERS 
Kudos for Mims 

I seldom write fan mail to authors but, 
since I have been a fan of Forrest Mims's 
from the time I read his first Radio 
Shack books, I wanted to let you know 
how valuable his work has been and how 
we are planning to use the pressure sensi- 
tive resistors discussed in the "Project of 
the Month" of November 1982. 

I work in an institution for severely 
mentally retarded /physically handi- 
capped people, many of whom spend 
their days in wheelchairs. Because of the 
lack of sensation in the lower parts of 
their bodies, they don't shift their weight 
when tissues begin to break down and 
therefore develop complications similar 
to bed sores. 

Since many of the clients have various 
hip and spine deformities, the high -pres- 
sure areas when they sit are not always 
predictable. When we design cushions or 
wheelchair seats, it would help to have 
this information. 

So we are working on a cushion made 
of approximately 260 small foam poten- 
tiometers. Using the comparator circuit 
in your article and some sort of monitor- 
ing device (a computer with video dis- 
play or LEDs), we hope to get a visual 
presentation of the high -pressure areas 
on the client's body and of the move- 
ment patterns and how they affect 
weight distribution. 

-SCOTT A. ALLNER 
New York, NY 

Hey, Doc, Which Way 
Did the Glitch Go? 

While working with niy computer and 
a black- and -white monitor, I happened 
to be munching on a raw carrot. Sudden- 
ly, I noticed a faint glitch on the screen. 
Each time I took a bite of the carrot, an- 
other glitch was produced. Thinking the 
transient was due to mechanical vibra- 
tion in the TV, I tried simulating the 
noise, but nothing happened. Checking 
for static charges, I stuck the probes of a 
FET VOM into the carrot and got 85 
millivots. Over a period time, the polari- 
ty of this voltage changed from negative 
to positive. By inserting copper and zinc 
electrodes into the carrot, I measured 
850 mV and this remained constant 
overnight. The output current measured 
about 50 microamperes. Several checks 
were made to determine whether the 
transient voltage was reaching the TV 
directly or through the computer. All in- 
dications point to the computer. The 
glitch is not serious but quite puzzling. I 

plan to plant carrots this spring, wire 
them in series /parallel and use them as 
an alternate source of low- voltage ener- 
gy for IC experiments. 

-R. N. MUFFLY 
Wenatchee, WA 

Have you tried celery?-Ed. 

Strong Functionoid 
Thanks for your mention of our 

functionoid in your March "Bits & 
Bytes." Your readers might be interest- 
ed to know that, while it has been de- 
signed for possible military applications 
to spare humans the dangers of the bat- 
tlefield; it has commercial, industrial, 
and business applications as well. For 
the record, it can lift 2000 lb-not the 
maximum 100 noted in your write -up. 

-LES GOLDBERG 
Odetics Inc. 

Anaheim, CA 

Electronic Mail 
As noted in your article "From One 

Computer to Another" (March 1984), 
the electronic mail marketplace is un- 
dergoing tremendous change, with a va- 
riety of players vying for their respective 
shares of the market. Western Union, 
with its Easylink electronic mail, is one 
of the key players in the game. (This is in 
addition to Telex, Infocom, and Tele- 
tex.) There are approximately 35,000 
Easylink users in the U.S. By means of a 
wide variety of personal computers, 
communicating word processors, and 
intelligent terminals on Western Union's 
network, these users can communicate 
with one another via the public tele- 
phone system. 

-GUY B. PIERCE 
Western Union Corp. 

Upper Saddle River, NJ 

Kaypro Hardware 
In your review of the Kaypro 4 Plus 

88 computer (March 1984), it was stated 
that plug -in expansion slots are not 
available. This is true but the following 
hardware can be used with piggy -back 
expansion methods: 16 -bit 8088/8087 
coprocessor conversion kit; external 
drives C & D add -on, 5 -MHz CPU hop 
up kit; real -time clock kit; built -in 300- 
1200 modem; 800K disk drive upgrade; 
1M semiconductor disk (RAMdisk); 8" 
DS /DD disk drives; 640 X 250 pixel bit - 
mapped graphics; and external video 
monitor and hard disk drives. 

-MELVIN F. PEZOK 
Novato, CA 

Computers & Electronics 
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MBC 1150 

THE SANYO LINE OF 
SMALL BUSINESS COMPUTERS. 

Now, at last you 
can get advanced 

capability, . 
quality and 
reliability. 

(The 00 in the model number means single drive. 
The 50 indicates dua drive.) 

FEATURE 1100/1150 1200/1250 4000/4050 
Disk capacity per drive 320K 640K 840K 

Bit /Ram 8/64K 8/64K 16/128K -256K 

Number of Drives Single/Dual Single /Dual Single/Dual 
Operating System CP /M80 CP /M80 CP /M86 

CPU 280A Z80A (Two) 8086&MS -DOS 

Parallel Port STANDARD STANDARD STANDARD 

Serial Port STANDARD STANDARD STANDARD 

15 Function Keys STANDARD STANDARD STANDARD 

12 Inch Screen STANDARD STANDARD STANDARD 

Detachable Ergonomic 
Keyboard STANDARD STANDARD STANDARD 

PLUS FREE SOFTWARE TO GO WITH IT. 

The features in the chart are not all you get 
with Sanyo's advanced line of 4 -digit desk -top 
business computers. You also receive a one year 
warranty on the Memory Board and a 90 day 
warranty on all other parts. 

And, unlike some other Personal Computer 
companies, Sanyo gives you extra software at no 
extra charge. Such as WordStare, CalcStar® 
MailMerge® SpellStalr and InfoStalr 

An independent national survey has rated 
this Sanyo computer line in the top 20 for word 
processing capability. 

So, whether you are writing a thank you letter 
to your aunt, a business letter to your partner, or a 
book for publication, Sanyo is here to help. 

Sanyo computers can balance your check 
book, keep household budgets or plan small 
business strategy. And for the operating system 
used in Sanyo computers you have the largest 
library of software applications available today. 

So there you have it. The Sanyo line of 4 -digit 
computers. They give you more than any other 
business computers. 

SANYO DESK TOP COMPUTERS í san«rts 
51 JOSEPH STREET. MOONACHIE. N.1. 07074 

YOU'LL FIND OUR NAME EVERYWHERE 
Circle No. 32 on Free Information Card 
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Learn robotics and 
you build this 
New NRI home training 
prepares you for a rewarding 
career in Americas newest 
high-technology field. 

The wave of the future is 
here. Already, advanced robotic 
systems are producing every- 
thing from precision electronic 
circuits to automobiles and 
giant locomotives. By 1990, 
over 100,000 "smart" robots 
will be in use. 

Over 25,000 New Jobs 
Keeping this robot army 

running calls for well -trained 
technicians ... people who 
understand advanced systems 
and controls. By the end of the 
decade, conservative estimates 
call for more than 25,000 new 
technical jobs. These are the 
kind of careers that pay 
$25,000 to $35,000 a year right 
now. And as demand continues 

to grow, salaries have no place 
to go but up! 

Build Your Own Robot 
As You Train at Home 

Now, you can train for an 
exciting, rewarding career in 
robotics and industrial control 
right at home in your spare 
time. NRI, with 70 years of 
experience in technology 
training, offers a new world of 
opportunity in one of the most 
fascinating growth fields since 
the computer. 

You need no experience, 
no special education. NRI 
starts you at the beginning, 
takes you in easy -to- follow, 
bite -size lessons from basic 
electronics right on through 

You get and keep Hero 1 robot with gripper arm and speech synthesizer, NRI 
Discovery Lab for electronic experimentation, professional multimeter with 
31/2 -digit LCD readout, 51 fast -track training lessons. 

key subjects like instru- 
mentation, digital and corn - 
puter controls, servomotors 
and feedback systems, fluidics, 
lasers, and optoelectronics. 
And it's all reinforced with 
practical, hands -on experience 
to give you a priceless con- 
fidence as you build a program- 
mable, mobile robot. 
Program Arm and Body 
Movement, Even Speech 

Designed expecially for 
training, your robot dupli- 
cates all the key elements of 
industrial robotics. You learn 
to operate, program, service, 
and troubleshoot using the 
same techniques you'll 
use in the field. It's 
on-the-job train- 
ing at home! 

www.americanradiohistory.com

www.americanradiohistory.com


industrial control as 
Building this exciting 

robot will take you beyond the 
state of the art into the next 
generation of industrial 
robotics. 

You'll learn how your 
completely self -powered robot 
interacts with its environment 
to sense light, sound, and 
motion. You program it to 
travel over a set course, avoid 
obstacles using its sonar 
ranging capability. Program 
in complex arm and body 
movements using its special 
teaching pendant. Build a 
wireless remote control device 
demonstrating independent 
robot control in hazardous 
environments. You'll even 
learn to synthesize speech 
using the top- mounted 
hexadecimal keyboard. 
Training to Build a 

Career On 

NRI training 
uniquely incorporates 

hands -on building 
experience to 

Arm 
provides 5 
axis of 
motion. 

Stepper 
motors 
rotate arm 
and wrist, 
extend 
gripper up 
to 5 ". 

Hexadecimal 
keyboard for 
programming 
and mode 
selection. 

Rechargeable - 
gel -ype 
battteries for 
independent 
operation. 

teaching pendant 
and remote control 
program movement. 

Senses 
motion, 
sound, tight, 
distance. 

Plug -in 
circuit boards 
for convenient 
experimenta- 
tion and 
maintenance. 

Front -wheel 
drive with 
12 -inch 
turning 
radius. 

Your mobile robot duplicates functions of state -of- 
the-art industrial units. 

reinforce your learning on a 
real -world basis. You get profes- 
sional instruments, including a 
digital multimeter you'll use in 
experiments and demonstra- 
tions, use later in your work. 
And you get the exclusive NRI 
Discovery Lab ®, where you 
examine and prove out theory 
from basic electrical concepts 
to the most advanced solid - 
state digital electronics and 
microprocessor technology. 
Devised by an experienced 

team of engineers and 
educators, your 

disarm , 

experiments, 
demonstrations, and 
equipment are 
carefully integrated 
with 51 clear and 
concise lessons to 
give you complete 
confidence as you 
progress. Step -by- 
step, NRI takes you 
from the beginning, 
through today, and 
into an amazing 
tomorrow. 
Send for Free 
Catalog Now 

Send for NRI's 
big free catalog 
describing Robotics 
and Industrial 
Control plus over a 

dozen other high -technology 
courses. You'll see all the 
equipment you get in detail, 
get complete descriptions of 
every lesson, find out more 
about career opportunities for 
trained technicians. There's 
no cost or obligation, so send 
today. Your action today could 
mean your future tomorrow. 
If the card has been removed, 
please write us today. 

NRINRI SCHOOLS 

ern. 
`I: 

McGraw -Hill Continuing 
Education Center 
3939 Wisconsin Ave. 
Washington. DC 20016 

WE'LL GIVE YOU TOMORROW. 
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SETH R. ALPERT 

EDITORIAL 
OF MICROS 
AND MAINFRAMES 

T HE article "Getting Mainframe 
Data to Micros" by Jan Gugliotti 
and Elliot Weitz in this issue of 

C &E has set me thinking about those 
two classes of machines. Like anyone 
who has been in computing for a fair 
number of years, I got my start on main- 
frames. In those days, they were the only 
game in town and so were simply called 
computers. Big expensive things they 
were, and only the privileged could go 
near them, much less submit decks of 
cards for batch runs. 

The advent of timesharing systems in 
the early seventies made computers 
more accessible and can in many ways be 
considered the start of personal comput- 
ing. Gone were the hours of waiting to 
get your batch run back only to find that 
one card had a spelling mistake and the 
job had to be resubmitted. Gone too was 
the arcane JCL (Job Control Language) 
that accompanied every job and consti- 
tuted one's interaction with the operat- 
ing system. Advanced languages for end 
users rather than programmers became 
available, making it easier for even larger 
numbers of people to use and benefit 
from computers. 

The widespread use of microcomput- 
ers and the explosive growth of easy -to- 
use software for them have carried this 
trend one step further. Micros have pro- 
liferated to such a degree that large busi- 
nesses are facing some serious dilemmas 
about connecting them to corporate 
mainframes for purposes of sharing data 
or computing resources. Gugliotti and 
Weitz discuss the issues involved here 
quite ably. I would like to discuss two re- 
lated issues. 

Micros vs Mainframes 

As micros get more powerful, it will 
be harder to define how they differ from 
mainframes. Of course, we will continue 
to think of IBM's biggest machines, like 
the 3081, as mainframes and its smallest 
machines, like the PCjr, as micros. But 
for other machines, the distinctions have 
begun to blur. 

Let me cite a number of examples. Mi- 
crocomputers can now provide around a 

megabyte of main memory and around 
100 megabytes of disk storage, figures 
which are growing rapidly. Micropro- 
cessors with true 32 -bit performance and 
virtual memory management will great- 
ly enhance microcomputer processing 
power in the near future. As local area 
networks and supporting software be- 
come more prevalent, micros will begin 
replicating the shared databases and 
communications now available only on 
mainframe computers. 

On the software side, operating sys- 
tems for micros are gaining multitasking 
and multiuser capabilities, just like the 
operating systems for the big guys. In- 
deed, Unix may soon be running on ev- 
erything from microcomputers to the 
largest mainframes. Similarly, applica- 
tions software is rapidly growing in so- 
phistication. In fact, mainframe soft- 
ware considerably lags that for micros 
when it comes to ease of use. 

A machine that personifies these 
blurred distinctions between micros and 
mainframes is the IBM PC -XT /370. In 
addition to running PC -DOS, the XT /370 
runs a version of IBM's mainframe operat- 
ing system VM /CMS and can use a half 
megabyte of real memory and up to four 
megabytes of virtual memory. That is 
enough horsepower for a goodly number 
of existing mainframe applications. 

The Future of Mainframes 

These observations on the fuzzy line 

between micros and mainframes lead 
one to wonder what the future of main- 
frames will be. It seems safe to predict 
that the actual number of mainframes in 
existence will probably remain fairly sta- 
ble in the coming years, but they will 
contribute an ever smaller percentage of 
the world's available computer power. 

Mainframes will continue to be of 
great importance because of their unique 
abilities in carrying out certain special- 
ized tasks. For one thing, their sheer 
processing power is essential for work 
that requires a lot of number crunching, 
like sophisticated computer graphics or 
animation, or that requires vast amounts 
of real memory. Similarly, mainframes 
will continue to be required for manag- 
ing massive, shared data banks. 

There is also a compelling business rea- 
son for corporations to go on running 
mainframes, as Jan Gugliotti has pointed 
out to me. The software that is used to run 
corporate America represents an enor- 
mous investment of money and man- 
years and virtually all of it is built to run 
on mainframes. Much of it isn't even that 
well understood by the companies using 
it, having been written by programmers 
who have long since moved to other posi- 
tions without leaving behind very good 
documentation. Even the richest compa- 
nies cannot afford the cost, to say nothing 
of the risk, associated with converting this 
software legacy to run in a new and in- 
compatible environment. 

Getting it all Together 

I hope that at some point true distrib- 
uted processing will be the order of the 
day. Then end users will no longer have 
to worry about which type of computer 
to use for a given task. Instead, the user 
will sit at a workstation that is his gate- 
way to a network composed of many dif- 
ferent computers and data bases. When 
he wants to accomplish a given task, he 
will simply enter a request and the net- 
work will decide which processors and 
data bases are best used to get the job 
done. Distinctions between micros and 
mainframes will no longer be a major 
concern for most of the world. O 
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Radio Shack Presents the 
Transportable TRS-80® 

The New Model 4P Computer -From the World's Largest Computer Retailer 

4.4 
The Computer for Today's 
Upwardly Mobile Society 
If you're headed for success, our 
newest TRS -80 can help you get there 
in record time. The Model 4P is a 
compact, disk -based desktop computer 
with a big difference: it has a handle. So 
wherever your work may take you, you 
can get a handle on scheduling 
problems, ever -changing sales 
projections, and last minute 
reports. It's like having your 
office with you on trips, at 
home -anywhere! 

A Completely Portable, 
Self- Contained System 
We don't sacrifice features for portability, 
either. The Model 4P comes standard with 
two 184,000- character disk drives and 64K 
internal memory. You also get a full 80- 
character by 24 -line 9" display, an electric 
typewriter -quality keyboard with numeric 
keypad, and printer and communications 
interfaces. And you can add an extra 64K of 
memory, an internal modem or even 
external hard disk drives! 

"Off the Shelf" 
Software 
In addition to running the 
entire selection of TRS -80 
Model III /4 disk software, 
you can add the optional 
CP /M Plus' operating 
system to use thousands of 
additional ready -to -run 
programs. 

Easy to Use, Easy to Tote 
The Model 4P works anywhere there's AC. And when 
you're ready to move on, slip the keyboard into the 
hi- impact case, snap on the protective cover and go. 
It weighs just 26 pounds. 

Like Every TRS -80, We Stand 
Behind the "4P" 100% 
Tandy Corporation is a two- and -one -half billion dollar 
company with over 6,600 stores nationwide. That 

means software, service, leasing plans and friendly 
faces are always just around the corner. 

Available Nationwide 
Stop by your nearest Radio Shack Computer 

Center, participating store or dealer today and 
find out where Model 4P will take you. 

ftadue IhaeK 
The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 

TRS -80 Model 4P Computer 

799°9 
Commercial Lease Available 

For Only $65 Per Month 
(Plus Applicable Use /Sales Tax) 

Prices apply at participating Radio Shack stores and dealers. 
CP /M Plus is a trademark of Digital Research. 
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Introducing Macintosh. 
What makes tick.And talk. 

Well, to begin with, 110 volts of 
alternating current. 

Secondly, some of the hottest hard- 
ware to come down the pike in the last 

3 years. 
The garden variety 
16-bil 8088 
microprocessor 

Maántoshs 32-bit MC68000 microprocessor 

Some hard facts may be in o s er at 
this point: 

Macintosh's brain is the same blind- 
ingly -fast 32 -bit microprocessor we gave 

our other brainchild, the LisaTMPersonal 

Computer. Far more powerful than the 
16 -bit 8088 found in current generation 
computers. 

Its heart is the same Lisa lèchnology 
of windows, pull -down menus, mouse 
commands and icons. All of which make 
that 32 -bit power far more useful by 

making the MacintoshTMPersonal 

Computer far easier to use 

than current generation 
computers. In fact, if you can point with- 
out hurting yourself] you can use it. 

Now for some small talk. 
Thanks to its size, if you can't bring the 
problem to a Macintosh, you can always 

bring a Macintosh to the problem. (It 
weighs 9 pounds less than the most 
popular "portable ") 

Another miracle of miniaturization 
is Macintosh's built -in 31h" drive. Its disks 
store 400K -more than conventional 51/4" 

floppies. So while they're big enough to 
hold a desk full of work, they're small 
enough to fit in a shirt pocket And, 

they're totally encased in a rigid plastic 
so they're totally protected. 

And talk about programming. 
There are already plenty of programs to 
keep a Macintosh busy. Like MacPaint; M 

And with Macintosh BASIC, Mac- 
intosh Pascal and our Macintosh 'Ibolbox 
for writing your own mouse -driven pro- 
grams, you, too, could make big bucks 
in your spare time. 

You can even program Macintosh 
to talk in other languages, like Yiddish 
or Serbo- Croation, because it has a built - 
in polyphonic sound generator 
capable of producing 
high quality speec 

or music. 

The Mouse itself. 
Replaces typed -in 

computer commands with a 
form ofcommunrcalion you 
already understand - 

pointing 

Some mice have two 
butions. Macintosh has 
one So it's extremely 
difficult to push the 
wrong button 

a program that, for the first time, lets a 
personal computer produce virtually any 
image the human hand can create. There's 
more software on the way from developers 
like Microsoft®Lotus; Mand Software 
Publishing Corp., to mention a few 

Macintosh automatically makes room MacPaint produces virtually any image Microsoft's Mulkplan for Macintosh. 
for your illustrations in the text. the human hand can create 

The inside 
story -a 

rotating ball 
and optical senso s 

translate movements 
of the mouse to Macintosh's screen pointer 
with pinpoint accuracy. 

All the right connections. 
On the back of the machine, you'll find 
built -in RS232 and RS422 AppleBus serial 
communication ports. Which means you 
can connect printers, modems and other 
peripherals without adding $150 cards. 
It also means that Macintosh is ready to 

hook in to a local area network. (With 

AppleBus, you will be able to interconnect 
up to 16 different Apple computers and 
peripherals.) 

Should you wish to double Mac- 

intosh's storage with an external disk 
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9" high resolution 
512 x342 pixel 
br:- mappeddispkay. 

Ultra compact, switching -type 
power supply and high resolution 
video circullrh: Batten' !or ,tJudntoufis 

built in clock k cakmdar, 

Buill -in handle for 
getting carried away. 

Macintosh is a trademark licensed to Apple Computer. Inc. Able. !&Apple 
bgo. MacPainl and Lira are trademarks of Apple Computer Nu Microsoft 
e a registered trademark ofMicro of Corporation. Lanus it a trademark of 
.atuus Development Corporation. For an authorized Apple dealer near pit 
call (800) 538-9696. In Canada, call (800) 268 -7796 or 

(800) 268 -7637. 

Thanks to (lore?' venting. 
Uiu irrlracb n irnires no 

Huth iwl /mr. 

RS232, RS422AppleBus serial 
communications ports for 
printers modems and other 
peripherals. 

Mouse connector. 

External disk drive connector, 

Poliphonic sound port 

Brightness 
control 

128Kbytes RAM 

Builbin 34-" 
disk drive 

Keyboard connector - 
a telephone -type jack you 
already know how to use. 

drive, you can do so without paying for 
a disk controller card -that connector's 
built -in, too. 

There's also a built -in connector 
for Macintosh's mouse, a feature that 
costs up to $300 on computers that can't 
even run mouse - controlled software. 

One last pointer. 

Now that you 've seen some of the logic, 
the technology, the engineering genius 
and the software wizardry that separates 

1°,. 

`'`d'tl 32-bit Motorola 

®e'' MC68000 microprocessor 

Chkp alendar chip. 

64K bytes ROM 

Macintosh from conventional computers, 
we'd like to point you in the direction of 
your nearest authorized Apple dealer. 

Over 1500 of them are eagerly 
waiting to put a mouse in your hand. 
As one point -and -click makes perfectly 
clear, the real genius of Macintosh isn't 

Macintosh's digital hoard - 
the processing power ofan 
entire 32 -bit digital graphics 
conouterin 80 square inches. 

its 32 -bit Lisa lbchnology, or its 31/2" 

floppy disks, or its serial ports, or its soft- 

ware, or its polyphonic sound generator. 
The real genius is that you don't 

have to be a genius to use a Macintosh. 
You just have to be smart enough 

to buy one. 

Soon there'll be just two kinds of people. 
Those who use computers And at 

those who use Apples. 
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LES SOLOMON ON 

COMPUTER HARDWARE 
LOGIC IS OUR BUSINESS AND 
BUSINESS COULD BE BETTER 

THOSE of us in the computer busi- 
ness pride ourselves on being 
pretty sharp when it comes to 

hardware and software. 
We tell ourselves, and other people, 

that we are successful because we are so 
logical and fully understand a problem 
before we attack it. 

Taking a look at the wealth of super 
hardware that is currently available and 
the abundance of great software that is 
obtainable to support it, I guess we're 
doing pretty well. The industry is cer- 
tainly thriving and we can do great 
things with the devices and programs 
that we have. It all seems logical and 
well -planned. However, Lord help the 
person who buys one of our wonderful 
products and tries to figure out how to 
use it by reading accompanying instruc- 
tion manuals, for this is where the logic 
of the people who run this business ap- 
pears to fall apart. It is the one area that 
seems to defy our clear thinking; and if it 
is neglected, it may well cause problems. 

I am talking about technical manuals 
written in English by technically orient- 
ed Americans. These are the manuals 
that come with over- the -counter com- 
puters, plug -in boards, and other periph- 
erals. They also accompany most soft- 
ware packages. 

Help! 

Maybe I am naive, but I have always 
felt that an instruction is supposed to 
help the user. Unfortunately, like too 
many others, I tend to turn to the man- 
ual only as a last resort. But what do I do 
when the manual is more confused than 
I am? 

If you don't know what I am talking 
about, you probably haven't bought a 
new piece of equipment recently. If you 
have -be it hardware or software -the 
odds are pretty good that you may have 
been somewhat puzzled as to how to use 
the manual, much less the equipment. 
Even when you think you know what is 
going on, you wonder, "What the heck 
does that paragraph on page 33 have to 
do with what's on the rest of the page." 

It seems that the writing specifications 

used by too many manual writers are 
based on the fog index -sometimes 
known as the "look how smart I am" 
syndrome. The source of the problem 
(and this is even more disturbing) may 
also be that the instruction manual 
wasn't even considered until the last pos- 
sible minute before the product was 
shipped and so it wasn't written to any 
specifications at all. 

::::::::::i:,.. - .......:::. s_:n:. : ..............: .__. ...::::::: ï:- ...... . 
.: - ..... ......... ....-- .,..._ ,::::_..;,.-- 

The Foggy Outlook 

As I sat down to write this column, I 
was prepared to illustrate my point with 
some examples of the foggy impressions 
I had gleaned from manuals accompany- 
ing recently purchased equipment. But 
the more of these books I looked at, the 
more confusion I found. 

Then I thought, "Maybe it's just me. 
I'll ask around." Well, I found that a lot 
of other people agree with me. In fact, at 
one computer store, I started a very live- 
ly discussion just by asking, "And what 
did you think about the manual ?" 

Of course, I must point out that not all 
manuals are confusing. There are still a 
few companies around that care. But 
there are so many that make the picture 
very cloudy that I decided that it would 
be unfair to single out a few to pick on. 
Go ahead and read the manuals and 
make up your own mind. 

A Word to the Source 

Manufacturers, please have a heart. 
You spend so much time and money de- 
signing a beautiful new product and ad- 
vertising it; please spend a little more 
time looking at the user manuals that ac- 
company your product. Manuals are 
your interface with the customer in his 
home or place of business. They should 
not be considered to be simply a neces- 
sary evil that is relegated to creation and 
printing during the last week before 
shipping the product. 

Even if you have the best product in 
the history of mankind, if a customer 
can't get it up and running in a reason- 
able time, he may speak badly of you and 
your product. And he shouldn't have to 
make phone calls to ask you how to hook 
it up or to find out what he's supposed to 
do with some extraneous piece of stuff. If 
he gets it going, likes the way it works, 
and can understand your instructions, 
he will be happy and he will tell others, 
about it. 

Word -of -mouth is good (and free) ad- 
vertising. On the other hand, it can be di- 
sastrous if it is negative. 

If you are a manufacturer of any com- 
puter products that require a manual, 
take one of them right now and start at 
page one. Put yourself in the position of 
a first -time reader -one who doesn't 
have your computer expertise and is try- 
ing to get your product to work as you 
claim it does in your ads. Remember, the 
customer paid good money to be helped, 
not confused. 

Another possibility -and a good 
one -for the manufacturer is to get a 
nontechnical person to read the user 
manual. Obviously, the technical level of 
the manual reviewer should be represen- 
tative of your typical customers. The re- 
viewer shouldn't be one of the guys who 
works on development product. 

Try it out. Pass your manual around 
for reading before shipping it with your 
product. You may be surprised at some 
of the questions that will be asked by 
readers of your "simple to understand" 
manual. 
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YEAR 000, THE WORLD 
Y BATCH UP WITH THE WAY 

CoMPuSERVE'S NEW ELECTRONIC MALL 
LETS YOU SHOP TODAY. 

Introducing the 
first computer shopping 
service that brings you 
convenience, savings 
and enjoyment. 

Here's your chance to expand the 
practical uses of your personal computer. 

Sign up for CompuServe and shop in 

our new Electronic Mall. It's easy to use. It 

tells you more about the products you're 
buying. It lets you order faster. And it's 

totally unique. 

CompuServe's new Electronic Mall" 
offers you all these shopping 
innovations. 
- It's enormous! So it gives you in -depth 
information on thousands of goods and 
services, and lets you buy even hard -to -find 
merchandise. - Its unique "Feedback" serv- 
ice lets you ask the merchants themselves 
specific questions. - It's incredibly efficient in 

ordering the products and services you want. 

- Its special discount opportunities make it 

economical, purchase after purchase. - And 
its name -brand merchants assure you of 
top -quality merchandise. 

Make the CompuServe Electronic 
Mall 15- Minute Comparison Test 
What you can do in 15 minutes shopping 
the Electronic Mall way. 

Call up on your computer screen full 

descriptions of the latest in computer 
printers, for instance. 

Pick one and enter the order command. 
Check complete descriptions of places to 

stay on your next vacation. 

Pick several and request travel brochures 
Access a department store catalog and 
pick out a wine rack, tools, toys... any 
thing! 

Place your order. 
What you can do in 15 minutes shopping 
the old way. 

Round up the family and get in the car. 

The Electronic Mall" is a cooperative venture between CompuServe Inc., and L M. Berry & Company. 

The Electronic Mall, a valuable 
addition to the vast world of 
CompuServe. 

CompuServe's Consumer Information 
Serv^,ce brings you shopping information, 
entertainment, personal communications 
and more. 

You ca: access CompuServe with al- 
most any computer and modem, terminal 
or communicating word processor. 

To rece ve your illustrated guide to 
CompuServe and learn how to subscribe, 
call or contact... 

CompuServe 
Consumer Information Service 
P.O. Box 20212 
5000 Arlington Centre Blvd. 
Columbus, OH 43220 

800- 848 -8199 
In Ohio call 614 -457 -0802 

Circle No. 60 on Free Information Card 
An H +: R Block Company 
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In Computer Electronics... 

NTS W1ThDF1ICTM HOME 
TRAINING GIVES YOU 
THE EDGE 
The competition for 
High -Technology 
careers is strong. 
and the rewards 
are great. Give 
yourself the edge 
you need by training 
with NTS. 

NTS `11TROPIE home training provides 
you with a special kind of "Hands -On" 
experience that prepares you better, 
develops your skills faster. You advance 
as quickly as you wish, working with 
actual circuits, diagrams, schematics, 
and state -of- the -art hardware. There are 
a dozen different NTS programs in 
electronics to help you develop and 
reach your potential. They range from 
basics to advanced areas in several 
fields. And the ALL -NEW NTS course 
catalog spells it all out. It's free, and 
does not obligate you in any way. Send 
for it today. 

A GROWTH INDUSTRY 

High -Technology is a growth industry. The 
evidence is clear, and most observers predict a 

steady expansion due to a relatively strong flow 
of investment capital into computers, electronics 
and precision instruments. Sales of computers 
alone will reach an estimated ten million units 
this year. This means challenges and new 

18 

employment opportunities, especially in 
servicing and maintenance. Computer servicing 
skills can best be learned by working directly on 
field -type equipment. NTS electronic hardware is 
selected and developed especially for the 
training program with which it is associated. You 
learn by doing, by assembling, by performing 
tests and experiments, covering principles of 
computer electronics, microprocessor trouble- 
shooting, and circuitry. 

MICROCOMPUTERS 

NTS offers three programs in computer 
electronics. You will receive training covering 
solid -state devices, digital logic circuitry, and the 
fundamentals of the computer itself. Instruction 
includes micro -control technology and detailed 
operation of microcomputers. These courses will 
prepare you for entry -level in many facets of the 
computer industry such as field service and 
customer engineering as well as programming. 
In addition to written texts your course includes 
the NTS /HEATH disc -drive computer which you 
assemble as part of the training process. The 
assembly and use of the computer will serve to 
reinforce practical application of principles. 

Computers & Electronics 
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MICROPROCESSOR TECHNOLOGY 

The field of industrial and microprocessor 
technology encompasses the application of 
electronic microprocessor control principles. 
Your course takes you from fundamentals of 
digital electronics and associated circuitry 
through the application of the microprocessor as 
a control device. You will learn how to move and 
manipulate instructions and information. The 
microprocessor trainer included in your course is 
a microcomputer system designed as a practical 
tool for learning the use of software and 
hardware techniques utilized in the linking of 
microprocessors to various systems. 

DIGITAL ELECTRONICS 

The NTS Compu- Trainer is a fascinating solid - 
state device which you will build in order to 
perform over ninety logic circuit experiments. 
These experiments serve to emphasize an area of 
electronics which is essential to the under- 
standing of state -of- the -art control equipment; 
they are also extremely important to those 
wanting to pursue a career in computer 
servicing. Separate courses involving the 
Compu- Trainer are also available in 
Microcomputer Servicing and Digital /Analog 
Electronics. 

ROBOTICS & VIDEO TECHNOLOGY 

Other NTS courses cover a wide range of 
specialization. In Robotics, the NTS /Heath Hero I 

is included to train you in robotic applications in 

NO OBLIGATION NO SALESMAN WILL CALL 

Ms- 
NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
Resident and Home -Study Schools 

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

May1984 

manufacturing processes. In Video technology, a 

new course features the advanced NTS /Heath Z 
Chassis "Smart Set" color TV with computer 
space command remote control and space 
phone. This is an excellent program for those 
interested in a career in video servicing with 
microcomputer basics. 

EARN CEU CREDITS 

America's industrial giants are turning more and 
more frequently to home study as an effective way 
to upgrade employee skills. You benefit from the 
experience NTS has rained in its 79 years as a 

leader in technical training. The skills and 
experience gained in the building of kits and test 
equipment provide you with training that cannot 
be duplicated. And, 
depending on the 
program you select, 
you can earn up to 
30 CEU credits for 
successful 
completion. 
Complete details 
included in the 
catalog. 

Use the mail -in card or fill out and mail the coupon. Indicate the field of your choice. 
(One, only please.) FREE full color catalog will be sent to you by return mail. 

tr 
NATIONAL TECHNICAL SCHOOLS Dept. 205-054 

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

Robotics 
Digital Electronics 
Auto Mechanics 

Name 

Address 

City 

Zip 

Computer Electronics 
Video Technology 
Home Appliances 

Air Conditioning /Solar Heating 

P7onei 

State 

Age 

Apt 

Check if interested ONLY in classroom training in Los Angeles 
Check if interested in G.I. Bill Information. 

L J 
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Rumors & Gossip 
Radio Shack is expected to shortly 

introduce the Model 200 Portable Corn - 
puter, an upgraded version of the popu- 
lar Model 100. Reportedly, it will be 
identical in size to the 100, have an 8 line 
by 80 character display and offer some 
IBM -PC compatibility.... Samples of 
Zilog's new Z800 and Z80,000 micro- 
processor chips will not be available un- 
til late this year. The Z800 is a greatly 
enhanced version of the popular Z80 -bit 
microprocessor; the Z80,000 is a new 32- 
bit microprocessor. Details on both 
chips appeared previously in this 
column.... Digital Research will re- 
portedly augment their recent contract 
to port Unix System V to the Intel IAPX 
family with an agreement to add such 
productivity tools as graphics, addition- 
al languages and a library of applications 
packages.... Also expect Digital Re- 
search this month to announce 10 to 15 
consumer -oriented applications pack- 
ages to run under its new Personal 
CP /M system. They will be sold via 
mass merchandisers.... The first Japa- 
nese home computers using Microsoft's 
MSX operating system will probably be 
introduced at next month's Consumer 
Electronics Show in Chicago, where 
dealers will be placing orders for the 
Christmas buying season. Expect ma- 
chines by Matsushita and Toshiba and 
by U.S. maker Spectravideo.... Look 
for NEC to soon introduce a battery -op- 
erated disk system for its knee -top com- 
puter. And Data Corp., Dallas TX to in- 
troduce a similar product for the Radio 

Shack and NEC machines.... NEC is 
also rumored to be readying a new com- 
puter with MAC -like characteris- 
tics.... Spectravideo is expected to in- 
troduce next month a knee -top portable 
with an 80- column display that is com- 
patible with the Radio Shack and NEC 
machines, and to offer CP /M and MS- 
DOS as optional operating systems. 
Summer introductions of knee -top ma- 
chines with 80 column displays should 
also come from TI, Casio, Radio Shack, 
Compaq and Commodore. 

New Flat -Panel 
Display Technology 
Yields Color & 3 -D 

Binary Star Inc., Bellevue, WA, has 
disclosed details of their new flat panel 
display. It is less than a half inch thick 
and capable of producing high- resolu- 
tion color and 3 -D at prices competitive 
with CRTs. The display consists of sin- 
gle or multiple transparent substrates, 
containing color filters and incandescent 
light elements that are sandwiched be- 
tween glass faceplates. The tungsten 
light elements are smaller than grains of 
sand, have little thermal inertia, and de- 
velop little heat. Each element requires 
about 0.1 mW at 5 V and brightness is 
over 20 times that of a conventional 
CRT. There can be over a million ele- 
ments on a panel. 

Multi -level color displays which pro- 
vide true three dimensional images have 
already been constructed by Binary Star 
for military use. The company also 

claims to have developed low cost drive 
electronics. 

IBM Announces Unix 
For PC 

As previously rumored in this col- 
umn, IBM has introduced a single -user 
Unix operating system for the PC/XT. 
But the big surprise is that they did not 
go with Microsoft's Xenix. Instead they 
chose to have Interactive Systems Corp., 
of Santa Monica, CA transport their im- 
plementation of Unix for VAX ma- 
chines to the PC. The operating system 
will be called "Personal Computer Inter- 
active Executive" or "PC /IX." There is 
no doubt that this is a precursor of 
multiuser versions of Unix for other 
IBM machines. 

ISSCC Features 
Papers On New IC 
Devices 

At the International Solid State 
Circuits Conference held in San Francis- 
co in February, papers were presented 
on many new IC devices currently in de- 
velopment. Fujitsu, Hitachi and NEC 
described their new 1- megabit dynamic 
RAM chips. The NEC chip was orga- 
nized as 128K x 8. 

Stanford University, the University of 
California at Berkeley, and Digital 
Equipment Corporation presented pa- 
pers on new 32 -bit microprocessors. The 
SU unit is a pipelined NMOS device. 
The Berkeley device featured a reduced 
instruction set. 

Other devices described at the confer- 
ence were new image sensors, GaAs cir- 
cuits, data acquisition, high -speed ana- 
log and data processing circuits, 
dedicated signal processors, non -volatile 
memories, and many others. 

IBM Sues Two Rivals 
On PC -ROM Copyright 

IBM filed copyright- infringement 
suits against Corona Data Systems and 
Handwell Corp, charging they copied 
the software contained IBMPC BIOS 
ROM and used it in "look- alike" ma- 
chines. The companies quickly reacted 
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by agreeing to cease marketing machines 
that use the chip. Handwell is a Califor- 
nia importer of Taiwanese machines. 

Setting an industry precedent, Apple 
computer has filed suits against more 
than 50 companies (most outside the 
U.S.) charging similar copyright in- 
fringement. One case, against the U.S. 
micro manufacturer, Franklin Comput- 
er, dragged through the courts for over 
two years. Apple finally won and Frank- 
lin agreed to cease producing the chips 
and pay Apple damages. Nonetheless, 
there has been a virtual flood of Apple II 
computer copies arriving from Taiwan, 
Korea and Europe. The U.S. customs 
service has confiscated many, but a sub- 
stantial number have slipped through. 
Thus, it is common to see Apple II clone 
computer kits being sold at computer 
hobbyist flea markets for about one third 
the list price of Apple's machine. The 
same may happen with the IBM PC. 

Unix News 
Motorola has announced the com- 

pletion of its port of AT &T Unix System 
V to the 68000 microprocessor and has 
submitted the product to Bell Labs for fi- 
nal acceptance testing. Motorola is the 
first semiconductor manufacturer to do 
this. Intel, National Semiconductor and 
Zilog also signed agreements with 
AT &T to port Unix System V but have 
not as yet completed their ports. Intel 
has entered into an agreement with Digi- 
tal Research to have them to do the port 
to the 80286. 

Microsoft and National Semiconduc- 
tor have announced that the Xenix oper- 
ating system will soon be available for 
the National Semiconductor 16032 and 
32032 microprocessors. 

Predictions 
Industry prognosticators predict 

that IBM will manufacture between 1.5 

and 2 million IBM PCs this year. If they 
can do it, then by the end of the year 2.3 
to 2.8 million IBM PCs will be in opera- 
tion. Thus, the number of IBM PCs will 
have exceeded the number of Apple II 
machines sold and will approach the 
number of Commodore C -64 machines 
sold. Of course, in dollar terms IBM -PC 
sales are almost equal to the combined 
sales of both the Apple II and C -64. 

DRI Drops 
CPM -86 -Plus 

CP /M -86 -PLUS, a greatly en- 
hanced version of CP /M -86, which Dig- 
ital Research Inc. has had in beta testing 
for several months, will not be released 
for sale. The new version would have of- 
fered the features currently available in 
CP /M -80 -PLUS. Reports from the beta 
test sites were that this would have been 
the fastest DOS available for 8088/8086 
systems and would have offered many 
system enhancements. 

In dropping CP /M -86 -PLUS, after 
investing several man -years of work, 
DRI is conceding that CP /M -86 has 
achieved too limited a market to justify 
the expense of introducing and support- 
ing it. DRI will now concentrate its ef- 
forts on its new windowing version of 
Concurrent CP /M -86 (CCP /M -86), 
which they demonstrated at the Comdex 
show last November, and which should 
be released by the time you read this col- 
umn. CCP /M -86 will also be capable of 
running all PC -DOS software that fol- 
lows proper interfacing rules and it is ex- 
pected that IBM will market the new 
version. 

CP /M -80 -PLUS, for 8 -bit machines, 
was released almost a year and half ago 
by DRI. Despite its extended features 
and speed enhancements it has met with 
very limited acceptance. Only a handful 
of OEMs have adopted it and most users 
are content to run the old Version 2.2 of 
CP /M -80, which sold well over 2 mil- 
lion copies. For very low cost home com- 
puters using Z80 microprocessors, DRI 
is releasing a new version of CP/M -80 
called "Personal CP /M." Reportedly, 
Zilog will soon release a new version of 
the Z80 microprocessor with most the 
CP /M code ROMed in the microproces- 
sor chip itself. In addition, late this year 
Zilog is expected to introduce a "super" 
Z80 chip, called the Z800, that will add 
powerful features such as memory man- 
agement and hardware multiply /divide, 
etc. Thus, CP /M -80, is expected to dom- 
inate the 8 -bit micro world and to con- 
tinue its popularity for many years to 
come. 

Motorola And DRI 
Announce Software 
Agreement 

Motorola has announced its com- 
missioning of Digital Research to imple- 
ment Concurrent CP/M, with windows, 
on the 68000 and to implement its family 
of languages to run under Concurrent 
CP /M -68K and Motorola's new version 
of Unix Version V. This arrangement 
should allow software developers to easi- 
ly port source code applications pro- 
grams developed using DRI's C, Pascal 
MT+, CBasic, Fortran 77, and PL /I 
languages between the IBM PC running 
either PC -DOS or CP /M -86 and 68000 - 
based systems running either CP /M- 
68K or Unix Version V. Puportedly, 
Digital will complete the project by year- 
end and the software packages will be 
sold by both Motorola and DRI. 

Random News 
Digital Research and Coleco have 

announced an agreement for Coleco to 
implement Personal CP /M in ROM for 
the Coleco Adam home computer... . 

There are reports that prices on 256K 
RAM chips, which are still in very limit- 
ed supply, have already dropped over 
50% from their initial $110 prices to 
$38. Further price decreases are expect- 
ed this year as availability increases. 
Thus, we may see the devices being used 
in personal computers before the end of 
the year.... Amiga Corp., Santa Clara, 
CA, a maker of peripherals for video 
games, has announced that this fall it 
will introduce a 68000 -based home com- 
puter with 128K of RAM and a 320K 
disk drive that it expects will retail for 
under $700. 
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cI1rT1pia " 
PRINTER /TYPEWRITER 
COMBINATION DAISY WHEEL" 

"WORLD'S FINEST' 
LIST $799.00 

SALE $489.00 

SUPERB COMPUTER PRINTER COMBINED WITH WORLD'S FINEST ELECTRONIC 
TYPEWRITER! 

BETTER THAN IBM SELECTRIC - USED BY WORLD'S LARGEST CORPORATIONS! 
TWO MACHINES IN ONE - JUST A FLICK OF THE SWITCH! 
SUPERB EXECUTIVE CORRESPONDENCE - HOME, OFFICE, WORD PROCESSING! 
EXTRA LARGE CARRIAGE - ALLOWS 14.1/8" PAPER USAGE! 
DROP IN CASSETTE RIBBON - EXPRESS LIFT OFF CORRECTION OR ERASER UP TO 
46 CHARACTERS! 

PRECISION DAISY WHEEL PRINTING - MANY TYPE STYLES! 
PITCH SELECTOR - 10, 12, 15 CPS, AUTOMATIC RELOCATE KEY! 
AUTOMATIC MARGIN CONTROL AND SETTING! KEY IN BUFFER! 
ELECTRONIC RELIABILITY, BUILT IN DIAGNOSTIC TEST! 
CENTRONICS PARALLEL INTERFACE BUILT -IN (SERIAL OPTIONAL)! 

15 DAY FREE TRIAL - 90 DAY FREE REPLACEMENT WARRANTY! 

Add $17.50 for shipping and handling!! 
Enclose Cashiers Check, Money Order or Personal Check. Allow 
14 days for delivery, 2 to 7 days for phone orders, 1 day express 
mail! Canada orders must be in U.S. dollars. VISA - MASTER 
CARD ACCEPTED. We ship C.O.D. 
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PROTECTO 
EN T E R P R I Z E S (WE LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 
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80 COLUMN PRINTER SALE $149.00* 

Tractor 
Friction 

Printer 

15 Day Free Trial -180 Day Immediate Replacement Warranty 
Lowest Priced, Best Quality, Tractor-Friction Printers in the U.S.A. 

Fast 80.120.160 Characters Per Second 40, 46, 66, 80, 96,132 Characters Per Line Spacing 
Word Processing Print Labels, Letters, Graphs and Tables List Your Programs 

Print Out Data from Modem Services "The Most Important Accessory for Your Computer" 

*STX -80 COLUMN 
PRINTER -$149.00 

Prints full 80 columns. Super silent 
operation, 60 CPS, prints Hi- resolution 
graphics and block graphics, expanded 
character set, exceptionally clear 
characters, fantastic print quality, uses 
inexpensive thermal paper! Best thermal 
orinter in the U.S.A.! (Centronics Parallel 
Interface). 

"DELUXE COMSTAR T/F 
80 CPS PRINTER -$199.00 

The COMSTAR TIF (Tractor Friction) 
PRINTER is exceptionally versatile. It 

prints 81/2" x 11" standard size single 
sheet stationary or continuous feed com- 
puter paper. Bi- directional, impact dot 
matrix, 80 CPS, 224 characters. (Cen- 
tronics Parallel Interface). 

Premium Quality -120 CPS 
COMSTAR T/F SUPER -10X 

PRINTER -$289.00 
COMSTAR T/F (Tractor Friction) SUPER - 
10X PRINTER gives you all the features 
of the COMSTAR T/F PRINTER plus a 

10" carriage, 120 CPS, 9 x 9 dot matrix 
with double strike capability for 18 x 18 
dot matrix (near letter quality), high 
resolution bit image (120 x 144 dot 
matrix), underlining, back spacing, left 
and right margin settings, true lower 
decenders with super and subscripts, 
prints standard, italic, block graphics 

and special characters, plus 2K of user 
definable characters! The COMSTAR T/F 
SUPER -10X PRINTER was Rated No. 1 by 
"Popular Science Magazine." It gives you 
print quality and features found on 
printers costing twice as much!! (Cen- 
tronics Parallel Interface) (Better than Ep- 
son FX 80). 

Premium Quality -120 CPS 
COMSTAR T/F SUPER151/2" 

PRINTER - $379.00 
COMSTAR TIF SUPER 151/2" PRINTER 
has all the features of the COMSTAR T/F 
SUPER -10X PRINTER plus a 15'/2" car- 
riage and more powerful electronics 
components to handle large ledger 
business forms! (Better than Epson FX 
100). 

Superior Quality 
SUPER HIGH SPEED -160 CPS 

COMSTAR T/F 10" 
PRINTER -$489.00 

SUPER HIGH SPEED COMSTAR T/F 
(Tractor Friction) PRINTER has all the 
features of the COMSTAR SUPER -10X 
PRINTER plus SUPER HIGH SPEED 
PRINTING -160 CPS, 100% duty cycle, 
8K buffer, diverse character fonts, 
special symbols and true decenders, ver- 

tical and horizontal tabs. RED HOT 
BUSINESS PRINTER at an unbelievable 
low price!! (Serial or Centronics Parallel 
Interface) 

Add $17.50 for shipping, handling and insurance. WE DO NOT EXPORT 
TO OTHER COUNTRIES EXCEPT CANADA. 

Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days 
for delivery, 2 to 7 days for phone orders, 1 day express mail! Canada 
orders must be in U.S. dollars. VISA - MASTER CARD ACCEPTED. We 
ship C.O.D. 

a. 

SUPER-10" 

Superior Quality 
SUPER HIGH SPEED -160 CPS 

COMSTAR T/F 151/2" 
PRINTER - $579.00 

SUPER HIGH SPEED COMSTAR T/F 
15'a" PRINTER has all the features of the 
SUPER HIGH SPEED COMSTAR T/F 10" 
PRINTER plus a 151/2" carriage and more 
powerful electronics to handle larger 
ledger business forms! Exclusive bottom 
paper feed!! 

PARALLEL INTERFACES 
For VIC -20 and COM -64- $49.00 

For All Apple Computers -$79.00 
NOTE: Other printer interfaces are 
available at computer stores! 

Double 
Immediate Replacement 

Warranty 
We have doubled the normal 90 day war- 
ranty to 180 days. Therefore if your 
printer fails within "180 days" from the 
date of purchase you simply send your 
printer to us via United Parcel Service, 
prepaid. We will IMMEDIATELY send you 
a replacement printer at no charge, 
prepaid. This warranty, once again, 
proves that WE LOVE OUR 
CUSTOMERS! 

EPNTREROPRYIZEES 

COTO 
BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382.5244 to order 

AHCDEFGH IZKLMNDPQRBTUVIW X V Z 
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FORREST M. MIMS,III 

THE COMPUTER SCIENTIST 
EXPERIMENTING 
WITH COMPUTER ART 

THOUGH pen plotters are primari- 
ly used to generate hard -copy 
business, engineering, and scien- 

tific graphics, many users enjoy pro- 
gramming their machines to create 
multicolored pen and ink compositions. 
The results, which we'll refer to as plot- 
ter art, can be intricately complex and 
spectacularly beautiful. 

First -time plotter users are usually 
surprised to discover that striking exam- 
ples of plotter art can be created by rela- 
tively simple programs. Considering the 
very high resolution of most pen plotters 
(up to 0.001 inch), the possibilities for 
plotter art programs are essentially 
endless. 

Types of Plotter Art 

Most programs for creating plotter art 
are based on one of the following: 

1. Mathematical formula 
2. Random number generation 
3. Man -machine interaction 
4. Sketch /paint manual control mode 
I've used several different computers 

and a high -resolution HP7470A plotter 
to explore all of these categories. While 
the specific programs and art that ac- 
company this column were generated 
with a Radio Shack TRS -80 Model 100, 
the programs can be easily revised for 
many other computers. Other plotters 
can also be used simply by revising the 
lines containing plotter instructions. 

Each program includes a line that 
opens a file for establishing the comput- 
er- plotter communications protocol. 

For the Model 100- HP7470A combi- 
nation, the line is: OPEN 
"COM:48N2E" FOR OUTPUT AS 1. 

Each program also contains a line that 
closes the opened file when the program 
is complete. 

As you experiment with plotter art, 
you may sometimes find that, when a 
program that's been temporarily 
stopped is restarted, the plotter fails to 
respònd or begins plotting in an incor- 
rect location. The plotter may also ne- 
glect to retrieve a pen from its stall, 
thereby producing lots of action but no 
drawing. 

These problems can usually be elimi- 
nated by stopping the program and ei- 
ther sending the plotter a default com- 
mand or switching it off and then back 
on. Now, when the program is run from 
the beginning, the correct plotter proto- 
cols will be reestablished and the plotter 
should perform properly. 

Fig. 1. Spectralipse. 

Fig. 2. Connections. 

Fig. 3. Asterisk Mosaic. 
Other pitfalls await the neophyte plot- 

ter artist. Fortunately, none is major, 
and you can find out more about them in 
the following discussion. 

Equation -Based Plotter Art 

The graphs of the standard equations 
presented in analytical geometry and 
calculus textbooks are a gold mine for 
the plotter artist. The symmetry of The 

Astroid and the beauty of The Four - 
Leaved Rose are enough to attract even 
those artists intimidated by the simplest 
formula. 

Jerry O'Dell, a professor of psycholo- 
gy at Eastern Michigan University, is an 
expert at converting mathematical equa- 
tions into plotter art. Professor O'Dell 
has described some of his work in 80 
Microcomputing ( "The Artful Plotter," 
September 1983). One of his more strik- 
ing creations is an eight -leaved rose 
made by superimposing two offset four - 
leaved roses. 

Figure 1 ( "Spectralipse ") is a three - 
color example of a modified eight -leaved 
rose generated by the program in Listing 
1. The lines that draw the rose (130 -220) 
are adapted from a program given in 
Professor O'Dell's article. 

I've selected Spectralipse as an initial 
example of plotter art since it nicely il- 
lustrates some of the practical problems 
that may befall the novice plotter artist. 
The first is time. Plotters draw straight 
lines very fast, but curves require consid- 
erably more time, particularly when 
each tiny increment is calculated in BA- 
SIC. This explains why the HP -7470A 
required slightly more than one hour to 
draw Spectralipse. 

Another problem is color selection 
and availability. Note that Listing 1 pro- 
vides only two pen selections. Since the 
plotter works so slowly, pens of other 
colors can be placed in the unoccupied 
stall while the plotter is drawing. 

Caution: Be sure to use care when sub- 
stituting pens while the plotter is operat- 
ing. Blocking the pen carriage or placing 
a pen in the wrong stall or in both stalls 
may damage the plotter. 

Making plots with more than two col- 
ors is simplified by using plotters having 
three or more pens. In any case, the pa- 
per upon which the pens draw will be 
subjected to considerable stress when a 
complex figure having a common origin 
is drawn. Multiple layers of ink laid 
down over the origin and other intersec- 
tions can soak through the paper and 
cause stains. Furthermore, excess ink 
can so soften the paper that it can be torn 
by pen motion. 
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This problem can be alleviated by us- 
ing a good grade of coated plotter paper 
and by placing strips of transparent tape 
behind trouble spots on the back side of 
the paper. If these precautions don't 
solve the problem, you may have to man- 
ually execute a Pen Up command from 
the plotter's control panel each time the 
pen reaches a potentially soggy intersec- 
tion. A more complicated but even bet- 
ter alternative would be to revise the pro- 
gram to automatically lift the pen over 
potential problem areas. 

Random Art 

To create the modified eight -leaved 
rose in Fig. 1, the computer followed a 
precise set of instructions that trans- 
formed the relevant equation into a 
hard -copy graph. In other words, the 
computer processed the instructions, 
calculated the plotter coordinates and 
controlled the plotter. Therefore, the 
general appearance of the end result was 
known before the plotter drew the first 
line. 

The random number function of most 
computers makes possible the creation 
of plotter art with a final appearance 
which cannot be planned or predicted in 
advance. Figure 2 ( "Connections "), for 
example, was made by instructing the 
plotter to draw an asterisk at thirty ran- 
dom locations. By keeping the pen in the 
down position while it was moved to the 
next random point, all the asterisks were 
linked by a continuous line. The pen was 
changed after each ten asterisks to make 
the composition more colorful. 

As you can see by referring to Listing 
2, the program that draws Connections 
is very simple. Line 60 establishes a plot- 
ting window, outside of which the pen 
will not move. This leaves a blank strip 
along the bottom of the drawing for a ti- 
tle and byline. Line 60 also scales the 
plotter. 

Line 70 specifies the size of the aster- 
isk (0.5 X 0.5 centimeters) and selects 
the plotted character ( *). Both the char- 
acter and its dimensions can be easily 
changed. 

Lines 80 -110 select the random num- 
bers used as coordinates for two 
successive random locations. 

The program in Listing 3 is a modified 
version of the previous program. It pro- 
duces the interesting pattern in Fig. 3 

( "Asterisk Mosaic "). Like Listing 2, it 
draws asterisks at randomly selected lo- 
cations. But they are much larger (10 X 
10 centimeters; see line 100) and are ori- 
ented according to their location (see 
line 110). The program draws forty as- 
terisks in two colors. 

Figure 4 ( "Asterisk Flats ") is a varia- 
tion of Fig. 3. Here, the random charac- 
ter rotation command (line 110 in List- 
ing 3) is omitted. The remainder of the 
program is unchanged. 

Figure 5 ( "Arrows ") shows one possi- 
ble result of an additional revision to 
Listing 3. Here, the asterisk in line 100 is 
replaced by the "greater than" symbol 
( > ). Also, the dimensions of the symbol 
are controlled by a third random num- 
bered instruction contained in a new 
program line. Here are the two lines add- 
ed to Listing 3 to create "Arrows ": 

90 T= RND(1) *8 
100 PRINT #1, "SM > ;SI" 

T,T ";" 

_ 
- 

. !. 

ifv ° 
"4774 \ 

Fig. 4. Asterisk Flats. 

- 
> 

Fig. 5. Arrows. 

Fig. 6. Interconnected Triangles. 

The program draws arrows pointing 
in one direction. The arrows pointing in 
the opposite direction (Fig. 5) were pro- 
duced by reversing the position of the 
paper in the plotter and running the pro- 
gram a second time. 

Interactive Plotter Art 

The programs in Listings 1 -3 have a 
mind of their own. Though some of their 
parameters can be varied, when these 
programs are run, they draw without op- 
erator intervention. 

Interactive plotter art programs allow 
you to revise drawing parameters as the 
plotter draws. This allows a relatively 
simple program such as Listing 4 ( "Do- 
lt- Yourself") to produce plotter art hav- 
ing amazing diversity. 

When Do -It- Yourself is run, the corn - 
puter display asks "A,B,C,D ?" (line 
00). The four numbers entered by the 

user are then used as plotter coordinates 
in line 110. After the pen draws the fig- 
ure, using the coordinates (see line 110), 
the computer asks for a new set of val- 
ues, and the cycle is repeated. 

Figure 6 ( "Interconnected Trian- 
gles") is a simple example of interactive 
plotter art. This composition was pro- 
duced by running Listing 4 and making 
the following entries: 

A B C D 

90 100 110 120 
100 110 120 130 

(change pen) 
130 120 110 100 
120 110 100 90 

Adding more entries and changing the 
starting point will give a diagonal string 
of interconnected triangles. Reducing 
the step size will reduce the size of the in- 
dividual triangles and allow more to be 
drawn. 

Modifying the sequence, order and 
step of the A,B,C,D inputs of "Do -It- 
Yourself" can provide an amazing diver - 
sity of compositions. Figure 7 ( "Coun- 
terpoints"), for instance, is a pair of 
back -to -back, stepped sequences of tri- 
angles. Counterpoints was drawn by 
making the following entries into "Do- 
It- Yourself': 

A B C D 

50 50 50 95 
60 60 60 95 
70 70 70 95 

140 140 140 95 
(change pen) 

55 55 55 95 
65 65 65 95 
75 75 75 95 

135 135 135 95 
(Continued on page 32) 
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Now A 16-Bit 
Microcomputer 

Designed To 
Expand Your 

Knowledge. 
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Here's How You Can Learn 16-Bit Technology. 

And Graduate To One Of Today's Most Powerful 
And Advanced Microcomputers. 
Now you can master 16 -bit technology with an all -new 
Advanced Microprocessor course. And build hands -on 
experience with the only 16 -bit microcomputer specifi- 
cally designed for the hobbyist, working engineer and 
student. 

Advanced Microprocessor Course 
This all -new self -study course (EE -8088) provides in 

depth coverage of 16 -bit, state -of- the -art technology. 
You will gain b thorough understanding of micro- 
processors from this 1200 page course. In 10 easy -to- 

understand units, starting with 
microcomputer basics, you'll 
cover all phases of 16 -bit micro- 
processing . Assembly language. 
Program writing. Addressing 
modes. Dynamic and static RAM. 
And hardware interfacing. 
And by using your 16 -bit Train- 
er /Learning Computer for hands -on 
experiments (over 60 included), you'll 

gain actual circuit interface and soft- 
ware programming experience with an 

8088 microprocessor system. 

Trainer /Learning Computer 
A unique combination of design features makes this 
versatile microprocessor system much more than a 

"teaching machine.' Use it as a trainer with the Ad- 
vanced Microprocessor course. Use it as an experimen- 
tal design computer. And use it to run a wide variety of 

16 -bit software including 
Z -Dos. Multiplan, Z- Basic, 

Condor File Manager. 
and much more. 

In its most 
basic form, 

the Trainer/ 
Learning 

Computer 
is a 16 -bit, 

cassette -based microcomputer. 
Its unique design features access ports 

and solderless breadboards to allow you to build inter- 
faces, design and modify circuits, or simply experiment 
with the inner workings of the microprocessor system. 

The basic system has an 8088 processor, 32K ROM (in- 
cluding assembler, editor and debugger) and 16K RAM. 

The unit also features a serial I/O printer port, cassette 
interface and a detached 95 - <ey keyboard (including 16 

function keys and a numeric keypad) which generates a 

full ASCII character set. It's available either in kit form or 
factory assembled. 
And you can take advantage of the system's H/ Z -100 
computer design heritage by easily upgrading it to a 

disk- based, 16 -b't microcomputer that will run H/Z -100 
series software 
and many other 

forthcoming ° programs. 

: Fully 
Upgradeable 

The powerful 
_ upgrade pack- 

age and variety 
of accessories 

allow you to 
make the basic - -- 16 -bit system 

more power - 
ful and ver- 
satile . You 

can add 128K 
or 192K bytes 

of RAM. Floppy disk controller. 48TP1 double- sided, 
double -density, single or dual floppy disk drive. Bit - 
mapped video graphics or full -color graphics. Two 
RS -232 ports. Programmable timer. And a Centronics - 
compatible printer port. 

Learn on it. Design with it. 
Use it as a 16 -bit computer. 
It's the only 16 -bit microproc =ssor system specifically 
designed to integrate theory with a hands -on under- 
standing of how 16 -bit computers work. And it's trom 
Heathkit /Zenith Educational Systems, the world -leader 
in problem -solving cou-ses, trainers and accessories to 
help you learn state -of- the -art technology. 

Circle No. 24, on Free Information Card 

r --1 

Ge.t more information in the 

FREE 
HEAT HKIT CATALOG 
Mail to: Heath Company, Dept 010 -174 

Benton Harbor, MI 49022 . 
Name 

Address 

City 

A subsidiary of Zenith Radio Corporation 

State Zip 
ED-199R1 

J 
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Computer Scientist 
(Continued from page 27) 

A very different array of triangles is 
shown in Fig. 8 ( "Prisms "). Actually, 
only the smallest figure is a triangle. The 
remainder are four -sided figures having 
a common off -axis side. The unintended 
result is that all these figures appear to 
have part of one side blocked by the tri- 
angle. The visual effect is the masking of 
so- called hidden lines. "Prisms" was 
produced by entering this sequence into 
"Do -It- Yourself": 

A B C D 

40 50 60 70 
40 50 60 75 
40 50 60 80 

40 50 60 130 

"Prisms" is prettier if you change the 
pen color between entries. 

A very different product of "Do -It- 
Yourself' is Fig. 9 ( "Acceleration "). Re- 
sembling an impossibly stylized swept/ 
delta -wing aircraft, "Acceleration" re- 
quires a more complex series of entries 
than Figs. 6 -8: 

A B C D 

70 80 90 100 
65 85 85 105 
60 90 80 110 

40 110 60 130 

Figure 10 ( "Spacewarp ") is among 
the most spectacular and complex 
drawings I've coaxed from "Do -It- 
Yourself." Look closely and you'll see a 
four sided polygon rotated in uniform 
increments inside a square. All the lines 
are perfectly straight, but when viewed 
together they form four distinctive arcs. 

Spacewarp is identical in appearance 
to a popular string art design. The com- 
puterized version is just as pretty and 
much easier to make. Here are the 
entries: 

A B C D 

150 150 10 10 
150 140 10 20 
150 130 10 30 

150 20 10 140 
(change pen) 

150 145 10 15 
150 135 10 25 
150 125 10 35 

150 15 10 145 

Do- It- Yourself can be easily modified 

Fig. 7. Counterpoints. 

Fig. 8. Prisms. 

Fig. 9. Acceleration. 

to produce many other kinds of 
drawings. The modifications can be as 
simple as lifting the pen between two ad- 
jacent coordinate pairs to provide a 
three -sided figure when a four -sided one 
would otherwise have been drawn. Fig- 
ure 11 ("Arde") is a good example. This 
figure was produced by revising line 90: 

90 PRINT # 1, "PA "A,B "PD, "BC, 
CD,DA, "PU, "A,B ";" 

Here are the entries that produced 
"Arcle ": 

A B C D 

10 150 150 150 
20 150 140 150 
30 150 130 150 

80 150 80 150 
(change pen) 

15 150 145 150 
25 150 135 150 
35 150 125 150 

75 150 85 150 

Fixed `Interactive" Plotter Art 

Many kinds of plotter art can be 
planned in advance using graph paper. 
Test programs can then be run and sim- 
ple modifications made until a desired 
effect is achieved. Since revisions to such 
programs require only a few seconds, 
they can be considered interactive. 

Figure 12 ( "Trispangle ") is an exam- 
ple of a drawing that was perfected by 
making minor modifications to a pro- 
gram during a series of trial runs. The 
program is given in Listing 5. 

The two -color, offset effect was 
achieved by first making an initial plot 
and then changing pens. The paper was 
then moved slightly away from its initial 
position, and the program was run a sec- 
ond time. 

Manually Controlled Plotter Art 

It's fairly simple to develop programs 
that cause a plotter's pen to follow the 
movements of a joystick or cursor con- 
trol keys. With such programs you can 
create an electronic version of the Etch - 
A- Sketch toy. Though I've experiment- 
ed with manual control programs, the 
results have not been nearly as appealing 
as the plotter art generated by using the 
other methods outlined above. Never- 
theless, you may wish to explore this ap- 
proach on your own. 

Titling Your Creations 

I would not be surprised to see a mar- 
ket develop for good examples of plotter 
art. In any event, examples of plotter art 
make nice gifts for friends and relatives, 
especially those who have glared at your 
computer and asked "What do you use it 
for ?" 

Listing 6 will let you label your cre- 
ations with a title and your name. You 
can even include a copyright notice, seri- 
al number or other information. 

The PA (Plot Absolute) coordinates 
in line 100 determine where the pen will 
begin labeling your title. The spaces after 
T$ in line 110 determine the distance be- 
tween the last letter of your title and 
your copyright notice. 

Of course you can alter these parame- 
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Fig. 10. Spacewarp. 

Fig. 11 Arde. 

Fig. 12. Trispangle. 

ters to suit your purpose. For instance, 
to place your title near the left side of the 
page, change line 100 to PA 1000 or a 
similar value. 

Going Further 

If you decide to give plotter art a try, 
don't be afraid to experiment. That's the 
method I used to develop most of the ac- 
companying examples of plotter art. 

As a reminder, the programs present- 
ed here, though designed for the 
HP7470A plotter and the TRS -80 Mod- 
el 100 computer, can be easily adapted 
for many other computer -plotter 
combinations. 

No matter which plotter you use, be 
sure to become familiar with its instruc- 
tion set. You will then be fully prepared 
to exploit its capabilities as a versatile ro- 
bot artist. 

PLOTTER ART LISTINGS 

Listings below were used to draw the plots in Figs. 1 through 12 

LISTING I 

10 'SPECTRALIPSE 
20 'FOR MODEL 100 AND HP7470 PLOTTER 
30 'LINES 130 -220 ADAPTED FROM "ROSE 

PROGRAM" 
40 'BY JERRY O'DELL (80 MICRO, 9/83) 
50 CLS 
60 PRINT "SET PI TO CENTER OF PAPER." 
70 FOR N =1 TO 500: NEXT N 
80 PRINT "PRESS R TO RUN." 
90 IF INKEY$ = "R" THEN 80 ELSE 70 

100 OPEN "COM:48N2E" FOR OUTPUT AS l 

110 PRINT #1,"S03,500,0,500;" 
120 PRINT # 1, "SP1;" 
130S =100 
135 REM SIZE OF INITIAL ROSE 
140 P =4 
145 REM NUMBER OF PETALS /2 
150 RA =57.3 
155REM DEGREES IF ONE RADIAN 
160 FOR L =1 TO 10 

165 REM NUMBER OF ROSES 
170S =S +15 
175 REM SIZE OF NEXT ROSE 
180 FOR 1=0 TO 360 STEP 1 

185 REM PLOTTING INCREMENT 
190 Q = I /RA 
200 R= S *SIN(P *Q) 
210 X= R *COS(Q) 
220 Y= R *SIN(Q) 
230 PRINT# I, "P I;PD;PA "INT(X),INT(Y)' ;" 
240 NEXT I 
250 PRINT #1, "SP2;" 
260 NEXT L 
270 PRINT # 1, 'SPO; ":CLOSE # I:END 

LISTING 2 

10 "'CONNECTIONS" 
20 'COPYRIGHT 1984 BY FORREST M. 

MIMS, III 
30 'FOR MODEL 100 AND HP7470 PLOTTER 
40 CLS 
50 OPEN "COM:48N2E" FOR OUTPUT AS 1 

60 PRINT #1, "IW250,500,10250,7479;SC0,100, 
0,100;SP 1;" 

70 PRINT # 1, "SI.5,.5;SM *;" 
80 R= RND(1)'100 
90 S= RND(1) *100 

100 T = RND(I)* 100 
110 U= RND(1) *100 
120 N =N+ 1:PRINT N 
130 IF N =10 THEN PRINT #1, "SP2;" 
140 IF N=20 THEN PRINT #1, "SP I;" 
150 IF N=30 THEN PRINT #1, "SPO;" 
160 IF N =30 THEN CLOSE #1:END 
170 PRINT #1, "PD;" 
180 PRINT # I, "PA "R,S ";PD; "T,U' ;" 
190 GOTO 80 

LISTING 3 

10 '"ASTERISK MOSAIC" 
20 'COPYRIGHT 1984 BY FORREST M. 

MIMS, III 
30 'FOR MODEL 100 AND HP7470 PLOTTER 
40 CLS 
50 OPEN "COM:48N2E" FOR OUTPUT AS 1 

60 PRINT #1, "IW250,500,10250,7479;SC0,100, 
0, I00;SP l;" 

70 R= RND(I)* 100 
80 S= RND(1)* 100 

100 PRINT # 1, "SM';SI10,10;" 
110 PRINT # I, "DI "R,S ";" 
120 PRINT # 1, "PA "R,S' ;" 

130 N= N+ 1:IF N=20 THEN PRINT# 1, "SP2;" 
140 IF N=40 THEN PRINT # 1, "SPO; ' 
150 IF N =40 THEN CLOSE # I:END 
160 GOTO 70 

LISTING 4 

10 "'DO IT YOURSELF' 
20 'COPYRIGHT 1984 BY FORREST M. 

MIMS, III 
30 'FOR MODEL 100 AND HP7470 
40 CLS 
50 PRINT "PRESS Q TO QUIT." 
60 FOR N=1 TO 500:NEXT N 
70 OPEN "COM:48N2E" FOR OUTPUT AS 1 

80 PRINT #1, "IW250,500,10250,7479;" 
90 PRINT # I, "SC0,206,0,153;SP1;" 

100 INPUT "A B C D' ;A,B,C,D 
I IO PRINT # 1, "PA "A,B, "PD, "B,C,C,D,D, 

A A B "PU ;" 
120 FOR X =1 TO 500 
130 IF INKEY$ = "Q" OR INKEY$ = "q" THEN 

160 
140 NEXT X 
150 GOTO 100 
160 PRINT #1, "SPO;" 
170 PRINT "DONE. ":CLOSE # ]:END 

LISTING 5 

10 'TRISPANGLE 
20 'COPYRIGHT 1984 BY FORREST M. 

MIMS; III 
30 'FOR MODEL 100 AND HP7470 PLOTTER 
40 CLS 
50 OPEN "COM:48N2E" FOR OUTPUT AS 1 

60 PRINT # 1, "SC0,100,0,50;" 
70 PRINT # I, "SPI;" 
80 PRINT # I, "PA50,50;" 
90 Y =50 

100 FOR X =0 TO 50 STEP 10 
110 Y =Y -5 
120 PRINT # I, "PD;PA "X,Y,X,Y- l0, "50,50;" 
130 NEXT X 
140 Y =5 
150 FOR X=50 TO 100 STEP 10 
160 Y =Y +5 
170 PRINT # I, "PD;PA "X,Y,X,Y+ 10, "50,50;" 
180 NEXT X 
190 PRINT # I, "SPO ;" 
200 CLOSE # I:END 

LISTING 6 

10 'TITLE LINE AND COPYRIGHT NOTICE 
15 'FOR MODEL 100 AND HP7470 PLOTTER 
20 CLS 
30 OPEN "COM:48N2E" FOR OUTPUT AS 1 

40 PRINT "PEN 1 SHOULD BE BLACK WITH 
0.3 MM TIP." 

50 PRINT "" 
60 INPUT "WHAT IS THE TITLE ";T$ 
70 PRINT "ARE YOU SURE (Y OR N) ?" 
75 A$= INKEYS:IF A$ =" "THEN 75 
80 IF A$ = "N" OR AS "n" THEN 60 
90IF AS ="Y" OR AS _ "y" THEN 100 ELSE 60 

100 PRINT # 1, 'SI.1,.15;SPl;IP;PA1500,0;" 
110 PRINT # I, "LB "T$" COPYRIGHT 1984 BY 

(YOUR NAME) "CHR$(3) 
120 PRINT #1, "SPO;" 
130 CLS 
140 PRINT "DONE. ":PRINT' "' 
150 PRINT "CHANGE PEN 1 TO DRAWING 

PEN." 
160 PRINT " ":CLOSE # 1 

170 END 
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HARDWARE REVIEWS 

THE SANYO 
MBC 550 
New low cost 
micro runs MS -DOS 
operating system 

BY BILL BARDEN 

OF the many IBM PC compatible 
microcomputers currently on 
the market, none is more in- 

triguing than the Sanyo MBC550. And 
the reason can be summed up in one 
word -price. Sanyo offers its system 
with 128K RAM, the same high- resolu- 
tion color graphics as the PC, a built -in 
Centronics parallel port, two word pro- 
cessors (WordStar and EasyWriter I), 
and a spreadsheet called CaleStar -all 
for a suggested retail price of $995. The 
cost of a comparably equipped IBM PC 

is roughly three times as much. 
"What's the catch ?" you might 

ask -and rightfully so. The word `com- 
patible" is sometimes used loosely by 
companies trying to gain a foothold in 
this market. If the machine is not "fully" 
(99 %) compatible, questions arise. Will 
the computer gain enough of a market 
share to encourage software companies 
to rewrite their software for it? Is the 
computer a viable product at the price, 
regardless of the degree of compatibil- 
ity? We'll try to answer these and other 
questions about the Sanyo in this review. 

The Basic System 

The Sanyo MBC550 consists of a 
main computing unit and a detached 
keyboard. The main unit has one single - 
sided double- density 5'4" disk drive. 
This is a "half- height" drive that fits 
nicely into the right -hand side of the 
unit; a second drive can be added in 
place of a storage compartment on the 
left -hand side. 

The main unit does not have IBM PC 
expansion board capability, but it does 

have a bus connector internally for ex- 
ternal devices (as yet undefined by 
Sanyo). The motherboard in the main 
unit holds 256K of memory. It's rela- 
tively easy to expand to this amount by 
adding 64K RAM chips to the basic con- 
figuration. (The manual provides the 
procedure for this.) 

The Sanyo is compact. Its "foot- 
print," or area taken up by the system 
base and keyboard, is about 330 sq in. 
This is quite a bit smaller than the 450 sq 
in. of the IBM PC, and makes it easier to 
fit the Sanyo on a small desk. 

The rear panel of the main unit has 
plugs and connectors for the system. 
There's a standard Centronics connector 
for a system printer, and an optional RS- 
232C DB -25 connector for a serial inter- 
face. (The serial interface is $100 and can 
be added internally in about 5 minutes.) 

There's both an RCA -type mono- 
chrome jack and a DIN -type RGB jack 
on the rear panel, along with a plug for 
the keyboard. Other rear -panel connec- 
tors include the line cord, a female ac 
plug for another piece of equipment, the 
main power fuse, and a "knock -out" 
plug for an optional joystick. 

The keyboard on the MBC550 has 85- 
keys with 5 function keys on the left - 
hand side and a numeric keypad on the 
right -hand side. The LOCK and GRAPH 
keys have red LEDs that signify when 
they are active. The feel of the keyboard 
compares very favorably with the feel of 
the IBM PC although the keys are some- 
what noisier in operation. The keyboard 
has two brackets that can be swung 
down to provide a better operating 
angle. 

There's a built -in cooling fan that is 
not excessively noisy. (I prefer a com- 
pletely silent system, however, and am 
not favorably disposed towards any 
fans.) 

Connecting a second disk drive is 
easy. It's a 15- minute operation that is 
fully described in the operating manual, 
and you can use the TEAC drives that 
come with the Sanyo or a variety of other 
Shugart compatible half -height disk 
drives. Currently, though, the choice of 
a second drive may take some delibera- 
tion, and we'll tell you why. 

Second Drive or Not? 

The most apparent difference between 
the Sanyo and the IBM PC is in the disk 
drives. The Sanyo MBC550 and 
MBC555 (the two -drive version) come 
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with single -sided double- density disk 
drives. The MS -DOS 2.0 version of the 
IBM PC, however, comes with double - 
sided double -density disk drives. Thus, 
the Sanyo user is faced with a dilemma. 

If you buy the two -drive version of the 
Sanyo, you'll get two single -sided drives. 
You won't be able to upgrade to double - 
sided drives unless you buy new drives. 
Why would you want to upgrade? To use 
the new Sanyo MS -DOS 2.0 version of 
MS -DOS, of course. This isn't out yet 
and the stateside factory won't say when 
it will be coming out, but it is rumored to 
be in the works. Why not, then, buy a 
single -drive system and a second double - 
sided drive and install it yourself'? A 
good idea, but then you won't get the 
second portion of "bundled" software 
available with the purchase of the second 
drive. This portion includes SpellStar (a 
spelling checker), InfoStar (a data man- 
ager), and Mailmerge (a program that 
can be used for form letters). The Sanyo 
user at this point, then, must either be 
prepared to buy the second drive and 
bundled software (for another $399) and 
then upgrade to two new drives when 
MS -DOS 2.0 becomes available or he 
can buy a second double -sided drive 
without the bundled software. 

For those unfamiliar with MS -DOS, 
the 2.0 version includes support for dou- 
ble -sided drives and a more powerful 
structure for disk directory files. The re- 
maining commands are largely the same 
as the 1.1 version. There's no question, 
however, that the double -sided disk ca- 
pacity for the 2.0 version is a great con- 
venience for storage. 

System Internals 

Like the IBM PC, the Sanyo uses an 
8088 microprocessor. The 8088 is basi- 
cally an 8 -bit microprocessor as far as 
the system bus or memory accesses go, 
but it does perform 16 -bit arithmetic. 
The clock rate of the MBC550 is 3.6 

i 1111IIIIII1111111111111I1111Ii111111r111' 
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The profile of the MBC550 shows its clean, modern styling. 

MHz compared to the 4.77 MHz of the 
PC. 

There is a socket on the main comput- 
ing board for an 8087 processor. The 
8087 is a coprocessor that operates inde- 
pendently of the 8088 to perform opera- 
tions such as floating -point additions, 
subtractions, multiplications, and divi- 
sions. Obviously, Sanyo plans to incor- 
porate the 8087 into the MBC550, which 
is a big plus for the system, although the 
8087 processor is not currently 
supported. 

As mentioned, the MBC550 comes 
with 128K of RAM and can be upgraded 
on the motherboard to 256K. The mem- 
ory map of the MBC550 is different from 
the IBM PC in that the BASIC inter- 
preter is loaded from disk instead of be- 
ing in high -memory ROM as it is on the 
PC. Most other system addresses, such 
as those of the I/O devices, are the same 
as on the PC. 

Sanyo's keyboard layout differs from that of the IBM PC. 

9 0 - 
u I o P ¿ 

K ..4, 411/ b ,,:," 

6. N. M. 4111111111111, 
Arimmunimi1 

Graphics Capability 

Like the IBM PC, the Sanyo MBC550 
is capable of 640 pixels horizontally by 
200 pixels vertically in eight colors. Un- 
like the PC, however, color capability is 
included in the basic system at the base 
price. Like the PC, the Sanyo has com- 
mands relating to graphics such as CIR- 
CLE, which draws a circle, ellipse, or arc; 
LINE, which draws a line, box, or filled - 
in box; GET /PUT, which defines a video 
area for storage and later retrieval; and 
PAINT, which colors a portion of a 
figure. 

As in the latest release of PC BASIC, 
the Sanyo includes the powerful WIN- 
DOW and VIEW graphics commands. It 
allows you to operate in a logical coordi- 
nate system for graphing in which the 
coordinates could be as large as 32767 by 
32767 (with a full complement of exter- 
nal RAM). You can select any portion of 
this logical area for display by the WIN- 
DOW command, which would display a 
640 by 200 pixel area. Within the win- 
dow, you could then VIEW any portion 
of the area and use this as your working 
space to plot points or draw figures, en- 
abling you to perform instantaneous 
zooms or reductions at will. There are 
software packages that will allow you to 
do this on other systems, but this is a 
powerful capability that is integrated 
into the BASIC and is a definite plus for 
the system. 

The Sanyo has full -screen editing ca- 
pability, which means you can move the 

(Continued on page 106) 
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THE LEADING 
EDGE PC 
A well -known 
marketer enters 
the compatibles arena 

BY ROBIN WEBSTER 

Mosr people will recognize the 
name Leading Edge Prod- 
ucts-it's the company that 

sells the low cost Gorilla Banana dot - 
matrix printer and a host of other com- 
puter support products. Now, for the 
first time, Leading Edge is marketing a 
personal computer -one that is compat- 
ible with the IBM PC. I say marketing 
because the Leading Edge PC is actually 
manufactured by the giant Japanese 
computer maker, Mitsubishi. 

While the Leading Edge machine of- 
fers a fair degree of IBM compatibility 
(it will run IBM format WordStar, for 
example), it is also described in one ad- 
vertisement as having "a whole lot 
more." Translated, this means that, in- 
stead of the standard machine with just 
the same bare necessities as the IBM PC 
(64K of main memory, one low- capacity 
disk drive, no serial port, etc.), the Lead- 
ing Edge PC comes with enough features 

to be put to serious use immediately. 
The machine comes with 128K of 

main memory, seven internal expansion 
slots; a serial and a parallel communica- 
tions port; a system clock /calendar; two 
half -height floppy disk drives (320K 
each); and a monochrome monitor. Ad- 
ditionally, Leading Edge has decided to 
include the following software: the MS- 
DOS 1.25 system disk, including the 
Microsoft GW BASIC programming 
language and the Leading Edge Word 
Processing package (which can also be 
used on the IBM PC or other MS -DOS 
machines). 

That's a good line -up as IBM compat- 
ible machines go, particularly when you 
consider that this can all be yours for 
$2895. But let's look at how all this 
equipment works together as a system. 

Hardware 

The Leading Edge PC is not for users 
with a refined sense of aesthetics. Al- 
though it comes with the usual set of 
parts -a system unit, a monitor, and a 
keyboard -it is evident that Mitsubishi 
didn't really dwell too much on the ex- 
ternal design of the product. The front 
part of the square, sharp -cornered, sys- 
tem unit is moulded from the predictable 
corporate grayish -beige plastic. Howev- 
er, most of the front panel is covered by a 
sheet of satin finish aluminum with the 
Leading Edge logo set off to the left. I 
mention the logo merely in case anybody 
notices a startling similarity between the 

Leading Edge machine and the brand 
new machine from Sperry Univac. 

The Leading Edge and Sperry ma- 
chines are essentially the same Mitsu- 
bishi -built product and, as far as I could 
tell in a short and not too involved com- 
parison, the only major differences 
(apart from the fact that the Sperry ver- 
sion is more expensive) are that one has a 
Leading Edge logo and an IBM -style 
keyboard and the other has a Sperry logo 
and a Sperry- designed keyboard. 

Since the Leading Edge PC uses half - 
height disk drives, they occupy just a lit- 
tle more space than one normal drive 
would in the far right -hand corner of the 
system unit. The drives never failed to 
read from or write to disks correctly dur- 
ing the review, but it was occasionally 
troublesome to remove disks from the 
actual drives themselves. Normally, 
floppy disk drives have a simple latching 
mechanism (a flip -down door, or a small 
latch like those that you find holding up 
refreshment trays on the back of aircraft 
seats) that retains the disk securely in 
place. To remove the disk after use, you 
have to take it out manually. 

With the Leading Edge PC drives, 
disks are first held in place by a spring - 
loaded mechanism and then gripped in 
the center by an arm that the user has to 
lower into position manually. It's all 
very precise. Occasionally, though, I had 
to fight with the mechanism to get the 
disks out. It would sometimes take two 
or three routines of opening and closing 
the drive doors before a disk would be 
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launched back into my hands by the re- 
luctant springs. Obviously, this is not a 
serious problem, but it can be annoying 
when you're working with a number of 
disks, say, during a copying operation. 
The other problem I noticed was that the 
drives were rather noisy: you could tell 
when the machine was switching from 
disk to disk by the clunking noises that 
occurred. 

Below the drives on the right side of 
the system unit is the power switch, a 
simple on /off rocker unit. A small red 
light next to the switch indicates wheth- 
er the power is on or off. At the front -left 
corner of the system unit is the keyboard 

The Leading Edge PC 
can be put to 

use just as 
it comes out 
of the box 

connector. This is a five -pin plug into 
which the coiled, telephone cable key- 
board lead is inserted. Unfortunately, 
the connector plug sticks out towards 
the user, preventing the keyboard from 
being positioned as near to the system 
unit as one might require. Also, the 
coiled lead itself does tend to get in the 
way. 

The Leading Edge PC's 83- button key- 
board is totally compatible with that sup- 
plied with the IBM PC, even down to the 
awkward arrangement of many keys and 
the confusing use of arrows on the tab, re- 
turn, and backspace key caps. However, it 
is a little bit more like a surfboard than 
IBM's version, measuring 18" across and 
8" deep. According to Leading Edge, the 
keyboard on the Mitsubishi machine uses 
as "inductive technology." The impor- 
tance of this is that there are no contact 
points and hence no wear or danger from 
spilled liquids. 

With some systems, you can change 
the resting angle of the keyboard on a 
flat surface by adjusting little "legs" at 
both ends: the Leading Edge keyboard is 
no different. But it is an all -or- nothing 
adjustment -it's either completely flat 
on its back or canted at a preset angle. 

It's hard to say which is the better key- 
board: the Leading Edge version feels 
rather lighweight, but performed well; 
the IBM model has a professional look 
and feel to it, but it was designed by an 
engineer instead of a user and clicks a bit 
too much for my taste. 

All the input /output connectors are 

arranged along the back of the system 
unit. To the left (looking from the back), 
there is the three -pin socket from which 
the monitor obtains its power. Next to 
this there is the power socket for the 
main system. Grouped to the right are 
all the I/O connections and switches: an 
RS -232C serial interface port; an 8- 
switch microswitch unit; an external 
disk drive interface port; a parallel print- 
er port; and a 9 -pin video monitor con- 
nector (for the monochrome or color 
display). The monochrome monitor 
bundled with the system has a 12" green 
phosphor screen, capable of displaying 
80 columns by 25 lines. 

To gain access to the inside of the ma- 
chine you only have to remove five small 
screws that secure the top aluminum 
casing to the main chassis. Once these 
screws are removed, you slide the casing 
toward you and then lift if off-it comes 
away without a struggle. Internally, the 
components are laid out quite neatly - 
all the wiring is routed from point -to- 
point sensibly, and the heavier compo- 
nents (the power supply and two half - 
height drives) are securely held in place. 
Interestingly, most disk units are nor- 
mally encased in a sheet metal casing to 
reduce electronic interference, but the 
drives on the review machine were not 
separately covered at all. 

The machine uses a version of the 
Intel 8088 microprocessor (the 8088 -2) 
which can be set to run at one of two op- 
erating speeds: 4.77 MHz (as with the 
IBM PC) or 7.16 MHz. The speed is 
changed by the user by means of the 
microswitch panel on the back of the 
main system unit. 

There are seven expansion slots de- 
signed into the main motherboard which 
is quite large and lies horizontally along 
the bottom of the system unit. Two of 

Profile shows simple design. 

the slots are occupied with the video and 
disk controller cards, leaving five slots 
available for further expansion. Unlike 
the simple push -in /pull -out method of 
installation that you get with the Apple 
Il, for example, the Leading Edge cards 

are first pushed in and then bolted se- 
cLrely into place (as with the IBM PC). 
This should reduce the possibility of sys- 
tem malfunction if the machine is ever 
jostled while in transit. 

Using the Leading Edge PC 

After switching on the system unit, 
the Leading Edge PC goes through a di- 
agnostics routine. The time taken to 
complete the test will depend on factors 
such as the amount of memory installed 
(you may have between 128K and 640K 
of RAM). If everything checks out OK 
and you have the system disk in drive A, 
the machine will beep once (it has a 

51181 1 aá 
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The keyboard is totally 
compatible with IBM PC. 

small internal speaker), display the 
Microsoft system messages, and ask for 
the current date. If, for some reason, the 
system loader code could not locate a 
disk or any system tracks on the current 
disk, then the machine will display the 
message: 

E-FD2O-TIME OUT ERROR 

All this means is that 20 seconds have 
elapsed since the first attempt was made 
to load the MS -DOS system. This hap - 
pened a couple of times during the re- 
view, but a second try overcame the 
problem. 

After loading the system disk, I listed 
the directory to see what files were avail- 
able. All the usual files such as 
COMMAND.COM and 
FORMAT.COM were on the disk along 
with a number of demo programs that ei- 
ther showed off the machine's ability to 
combine graphics and sound, or its color 
generation facilities. Since I didn't have 
the color monitor connected, I just ran a 
couple of the monochrome programs to 
make sure everything was working 
correctly. 

The FORMAT.COM program obvi- 
ously follows IBM specifications since a 
blank disk formatted by this program 
can be accessed and used to store infor- 
mation on an IBM machine. As far as 

(Continued on page 130) 
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Learning electronics 
is no picnic. 

At any level it takes 
work and a flew 

sacrifices. But with 
CIE, it's worth it. 
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Whoever said, "The best 
things in life are freer was writing a 
song, not living a life. Life is not 
just a bowl of cherries, and we all 
know it 

You fight for what you get You 
get what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to CIE. 

You can learn electronics by 
spending some hard- working time 
at home. Or, would you rather go 
bowling? Your success is up to you. 

At CIE, you earn your diploma. 
It is not handed to you simply for 
putting in hours. But the hours you do 
put in will be on your schedule, not 
ours. You don't have to go to a class- 
room. The classroom comes to you. 
Why electronics training? 

Today the world depends on 
technology. And the "brain" of 
technology is electronics. Every 
year, companies the world over are 
finding new ways to apply the 
wonders of electronics to control 
and program manufacturing, 
processing...even to create new 
leisure -time products and services. 
And the more electronics applica- 
tions there are, the greater the need 
will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. 
That means career opportunities in 
the eighties and beyond. 
Which CIE training fits you? 

Beginner? Intermediate? 
Advanced? CIE home study courses 
are designed for ambitious people 
at all entry levels. People who may 
have: 
1. No previous electronics knowl- 
edge, but do have an interest in it; 
2. Some basic knowledge or experi- 
ence in electronics; 
3. In -depth working experience or 
prior training in electronics. 

You can start where you fit and 
fit where you start, then go on from 
there to your Diploma, an Associate 
Degree if you want it, and career. 
Many people can be taught 
electronics. 

There is no mystery to learning 
electronics. At CIE you simply start 
with what you know and build on it 
to develop the knowledge and tech- 
niques that make you a specialist 
Thousands of CIE graduates have 
learned to master the simple prin- 
ciples of electronics and operate or 
maintain even the most sophisti- 
cated electronics equipment 
CIE specializes in electronics. 

Why CIE? CIE is one of the 
largest independent home study 
schools that specializes in electron- 
ics. Nothing else. CIE has the elec- 

tronics course that's right for you. 
Learning electronics is a lot 

more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting! It is 
based on recent developments in the 
industry. It's built on ideas. So, look 
for a program that starts with ideas 
and builds on them. Look to CIE. 

Programmed learning. 
That's exactly what happens 

with CIE's Auto -Programmed® 
Lessons. Each lesson uses famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them complete- 
ly, before you start to apply them. 
You thoroughly understand each 
step before you go on to the next 
Yee learn at your own pace. 

And, beyond theory, some 
courses come fully equipped with 
electronics gear (the things you see 
in technical magazines) to actually 
let you perform hundreds of check- 
ing, testing, and analyzing projects. 
Experienced specialists work 
closely with you. 

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

i CIE 

CIE offers you an Associate 
Degree. 

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 opportunity to earn an Associate 
in Applied Science in Electronics 
Engineering Technology. Any CIE 
career course can offer you credit 
toward the degree...more than half 
of the number needed in some cases. 

You can also prepare for the 
(government-administered FCC 
Federal Communications Commis- 
sion) Radiotelephone License, 
General Class. It can be a real mark 
in your favor... government- certified 
proof of your specific knowledge 
and skills. 
Today is the day. Send now. 

Fill in and return the postage - 
free card attached. If some ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete infor- 
mation on independent home study. 
For your convenience, we'll try to 
have a CIE representative contact 
you to answer any questions you 

may have. 
Mail the card or 

the coupon or write 
CIE (mentioning the 
name and date of 

this magazine) at: 
1776 East 17th 

Street, Cleveland, 
Ohio 44114. 

Cleveland Institute of Electronics, Inc. PE-1 i 

1776 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

YES...I want to learn from the specialists in electronics -CIE. Send me my FREE 
CIE school catalog...including details about the Associate Degree program... 
plus my FREE package of home study information. 

Print Name 

I Address Apt. 

I City State Zip 

IAge Area Code /Phone No 

1 
Check box for G.I. Bill bulletin on Educational Benefits: Veteran Active Duty 

MAIL TODAY! 
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RADIO 
SHACK'S 
TRS -80 
MODEL 4P 
TRSDOS and CP /M 
compatibility in a 
transportable computer 
BY J. SMITH -RICHARDSON 

IT is interesting to speculate what the 
state of the portable computer mar- 
ketplace might be if Radio Shack's 

Model 4P had been the first "transport- 
able" machine to appear on the scene. 
Quite likely, the models that have a ten- 
dency to lean like the Tower of Pisa 
when set on the floor or that have exter- 
nal hardware and controls that tend to 
snag and bump up against things would 
never have appeared. 

Appearance is not all, though. This 
compact transportable computer is an 
excellent performer, able to use both Ra- 
dio Shack's TRSDOS and third -party 
CP /M 2.2. And it is almost totally soft- 
ware compatible with Radio Shack 
TRS -80 Models I, III, and 4. 

Hardware Characteristics 

The Model 4P portable is derived from 
Radio Shack's Model 4 desktop comput- 
er. It has a Z80 microprocessor that oper- 
ates at either 2 or 4 MHz, depending on 
the operating mode, and 64K of RAM, 
expandable to 128K. Built in are two 
"thinline" half -height 5'/4" single- sided, 
double- density floppy -disk drives, each 
capable of storing 184K of data. A 9" 
white -phosphor CRT, Centronics -com- 
patible parallel printer port, RS -232C se- 
rial port, an I/O bus for future expan- 
sion, and a prewired compartment for a 
user -installable 300 -baud plug -in modem 
round out the electrical hardware fea- 
tures of the Model 4P. 

Housed in a heavy -duty plastic cabi- 
net, the computer weighs slightly more 
than 27 pounds and measures 16'/2" X 
13'/4" X 93/4 ". The Model 4P's cabinet 
has to be the best -thought -out design for 
a transportable computer anywhere. Its 
pop -up handle is positioned off -center, 
over the center of gravity rather than the 
physical central axis, to evenly distribute 

_ 

the weight and provide the most corn - 
fortable grip for transporting the 
computer. 

The front cover is really a front cover. 
It is secured with steel clamps -not the 
usual plastic snaps. This cover contains a 
storage area for the computer's ac line 
cord and separate storage bins for disk- 
ettes and /or documentation. 

The CRT screen is centrally located in 
the computer's front panel. To the left of 
the CRT is a combination power 

The 4P is a 
magnificent machine 

... almost the 
ideal portable 

computer 

switch /indicator assembly, RESET 
switch, and BRIGHTNESS and CONTRAST 
controls for the CRT display. To the 
right of the display are the two vertically 
mounted floppy -disk drives. 

Stowed in a compartment under the 
4P's front panel is the detached key- 
board that slides in and out and is safely 
secured for transport when the cover is 
attached. The cable tether between key- 
board and computer is 16" long, which is 
barely sufficient to allow lap operation. 
Two pivoting "legs" at the bottom rear 
of the keyboard assembly permit key- 
board typing angle to be adjusted for 

desktop use. The keys have the sculpted 
look of the IBM Selectric II typewriter 
keyboard and have a very satisfactory 
"feel." 

All I/O connectors and the modem 
compartment are concealed behind a 
flush door that spans almost the entire 
rear of the cabinet. Though Centronics 
compatible, access to the printer port is 
through a card -edge -connector arrange- 
ment, rather than the more common 
DB -25 connector. The RS -232C serial 
port, however, has the standard DB -25 
connector arrangement. The I/O expan- 
sion bus and modem compartment are 
protected by a removable steel plate in- 
side the compartment. 

Modern installation is very simple. Af- 
ter removing two screws that secure the 
steel plate, the connector on a revealed 
cable plugs into the modem, which then 
slides into its own compartment, where 
it becomes an integral, though remov- 
able, part of the computer. 

On the bottom -rear of the cabinet is a 
threaded leg, similar to that found on 
slide projectors, for adjusting the tilt an- 
gle of the front panel (actually, the entire 
computer). The leg is designed to corn - 
bat potential reflection and glare from 
room lighting on the CRT's screen. 
There is a real need for this arrangement, 
because the CRT screen is as far forward 
as it can be inside the computer housing 
and is particularly sensitive to reflec- 
tions from ceiling lighting. Though the 
leg can be effective in reducing some of 
the glare, a small slide -out hood or a lip 
on the front edge of the cabinet over the 
screen area would have been much more 
effective. 
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Operation Details 

Like the Model 4, the Model 4P auto- 
matically accommodates both the 
CP /M and TRSDOS operating systems. 
TRSDOS support is provided for both 
the Model 4P's own Version 6.0 and 
Model III TRSDOS. TRSDOS Version 
6.0 runs the Z80 at 4 MHz and provides 
a screen display of 80 or 40 X 24 charac- 
ters, while Model III TRSDOS runs the 
Z80 at 2 MHz and provides a 64 or 32 X 
16- character display. By making the 
Model 4P accommodate both 
TRSDOSs, Radio Shack maintains com- 
patibility with its rather extensive line of 
existing Model I software, because the 
Model III computer can convert much 
of the Model I software to its mode. 

Though derived from the Model 4 

desktop computer, the Model 4P access- 
es the two TRSDOS modes in a totally 
different manner. The desktop machine 
contains the ROMs from the Model III 
and will function as a Model III when 
booted from Model III DOS or an 
aftermarket DOS like NEWDOS. When 
booted from a Model 4 TRSDOS or 
CP /M disk, the ROMs are switched out 
by the computer and 16K of RAM is 
substituted. Since no ROMs are provid- 
ed in the Model 4P, the computer must 
use software to create an image of the 
Model III ROMs in the first 16K of 
RAM. 

Having Model III ROMs, or creating 
their image in RAM, is required for the 
Model 4 series to maintain software 
compatibility as hardware and software 
upgrades are made. With the Model I 
computer, Radio Shack reserved all 
RAM from 0000 up to the first 16K 
boundary for future use. This made it 
possible for Radio Shack to easily up- 
grade its computers, without having to 
overlay already utilized memory loca- 
tions. The major disadvantage of reserv- 
ing low -end RAM, however, was that it 
prevented use of the CP /M operating 
system, which requires memory to start 
at memory address 0000 and work 
upward. 

With the Models 4 and 4P computers, 
Radio Shack departed from the earlier 
design philosophy by freeing up memory 
all the way down to address 0000. This 
makes the computers both TRSDOS 
and CP /M compatible. The company 
handled the TRSDOS -CP /M mismatch 
in the Model 4 by including the ROM set 
from the Model III. When a Model 4 
TRSDOS or CP /M disk is booted, the 
ROMs are switched out to free up the 
low -end memory locations to give access 

(Continued on page 105) 
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SOFTWARE REVIEWS 
THE 
LEADING EDGE 
WORD 
PROCESSOR 

A powerful package 
with many text 
editing features 

By Robin Webster 

IWAS looking forward to reviewing 
the Leading Edge Word Processing 
package because the company has 

invested a large amount of money in 
marketing the product in computer and 
related publications. It has also generat- 
ed a lot of interest at exhibitions around 
the country. 

Most readers will be familiar with the 
avertisement that begins by stating: 
"History will record as a profound irony 
that the most powerful word processing 
package ever created for the IBM Per- 
sonal Computer can be worked with two 
fingers." Another ad even suggests that 
the LE Word Processing package will 
transform your PC "into something with 
the speed and power of dedicated word 
processors costing $10,000 and 
more ... " 

There is some truth to the latter state- 
ment since Leading Edge -like the de- 
velopers of the Multimate word process- 
ing package for the IBM PC -has drawn 
quite heavily on the word processing 
concepts developed by office automation 
companies like Wang. On the Wang Of- 
fice Information System (OIS) range of 
machines, the word processing facilities 
are completely menu driven and are 
based around a proprietary keyboard de- 
sign. Users are presented with a main 
menu which allows them to EDIT an old 
document, CREATE a new document, 
PRINT a document, and so on. 

You are not required to type in any 
complex commands. You just place the 
cursor next to the menu option desired, 
enter the document number and the 
name of the library in which the docu- 
ment resides, then press the EXECUTE 
key. Depending upon your menu selec- 

tion, documents for further editing are 
listed, or sub -menus with further, more 
specific, options are displayed. If at any 
time you want to escape from a menu se- 
lection, you press the CANCEL key and 
respond to prompts that usually appear 
at the top right of the screen. 

While using the LE Word Processing 
package, I was constantly made aware of 
similarities with the Wang environment. 
Rather than having documents reside in 
libraries, however, Leading Edge has de- 
cided to adopt the more current concept 
of storing documents in "folders," which 
are, in turn, stored in file cabinet 
"drawers." 

Because the Leading Edge and IBM - 
type personal computers do not have 
sufficiently high -resolution screens, they 
are really unable to display visual repre- 
sentations of desktop objects in the same 
manner as the newer computers with bit - 
mapped displays. Instead, the folders are 
given as a list of names; when one is se- 
lected, all the documents contained in 
that folder are shown as a further list. 
There may be up to 32 named folders per 
disk (or "drawer," as Leading Edge re- 
fers to them in this context) depending 
on the size of saved documents. 

When you start up the LE Word Pro- 
cessing package, you will find that the 
system already contains an initial folder 
(the Initial Document Folder) ready for 
use. Also, a first default format docu- 
ment is created by the system (the LE 

Standard Document) so that you don't 
need to worry about learning all the mar- 
gin settings and format options before 
you even write your first few words. 

Since every subsequent document cre- 
ated by the package will conform to the 
initial document layout, once you have 
learned your way around the system, 
you can go in and alter the default docu- 
ment to suit your own personal prefer- 
ences. This approach to automatic docu- 
ment formatting is similar to the 
"prototype documents" that are created 
with dedicated word processors. 

Features 

Rather than having menu options list- 
ed as "Edit a document," or something 
similar, the LE Word Processing pack- 
age employs the menu selection area at 
the bottom of the screen that Lotus 1 -2 -3 
or Multiplan users will be familiar with. 

A couple of lines are given over to a set 
of command words, such as "EDIT," 
"CREATE," "DELETE," "COPY," and 
"PRINT," and as you place the cursor 
over each word it is highlighted in re- 
verse video. Additionally, as each com- 
mand is selected by the cursor, further 
text is displayed to explain the effect of 
each command. 

Earlier, I mentioned that Wang word 
processing systems used a proprietary 
keyboard design. This greatly simplifies 
the typist's job since special keys have 

The Word Processor comes with an overlay for the IBM PC keyboard. 
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Now...Supercharged communications 
software for your high powered 16 bit PC. 

The makers of CROSSTALK proudly announce the newest ertry into our 
line of high performance communications software. CROSSTALK XVI - 
o communications program with the speed and features of a fine racing 
machine. Shift from status display to incoming communicaticns and 
bock again at full throttle. Drive smoothly through the program with 
CROSSTALK XVI's integrated help system. Enjoy the full use of function 
keys. CROSSTALK XVI can be used with most autodial modems, old 
emulates several of the most used terminals. Test drive CROSSTALK XVI 
today at your local dealer. 

CRO 
TM 

' 
cED 

T 
J 

If1UCROSTUF1 

1845 The Exchange / Suite 140 / Atlanta, Georgia 30339 / (404) 952 -0267 
o° 
o 

Dealer orders call toll -free (800) 241 -6393 CROSSTALK XVI is o troderrork of Microstuf, Inc. 
CIRCLE NO. 2 ON FREE INFORMATION CARD 
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What are the adverse effects of this 
compound? 

Wouldn't it be great if you could 
use your IBM* PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner, 
upstate? Or from your broker, down 
the street? 

It's possible. All you need is a 
modem, to connect your computer 
to others. Down the hall. Or thou- 
sands of miles away. 

Gary: The pedigrees for next week's 
auction are as follows... 

also dial, answer and disconnect 
calls. Automatically. And without 
going through the telephone receiver, 
making them far superior to acoustic 
coupler modems. 

Choose your speed; choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps and 
communicates at 300 bps. For longer 
distance and larger volumes, Smart- 
modem 1200 operates at baud rates 
of 300 or 1200, with a built-in selector 
that automatically detects transmis- 
sion speeds. 

Both work with rotary dials, 
Touch-Tone®and key-set 
systems; connect to most time- 
sharing systems; and feature 
an aucio speaker. 

Smartrnodem 1200BTM is also avail- 
able as a plug-in board. Developed 
specifically for the PC, it 
comes packaged with Hayes' 
own communications soft- 
ware, Smartcom IITm 

Smartcom II. We spent 
a lot of time developing it, so 
you can spend less time using it. 
Smartcom II prompts you in the 

Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300Tm and the faster 
Smartmodem1200T" allow you to com- 
municate over ordinary phone lines. 

But any modem will send and 
receive data. Hayes Smartmodems 

Sold 1000 shares at 33 for net profit 
of 6000. Richard. 

simple steps required to create, send, 
receive, display, list, name and re- 
name files. It even receives data 
completely unattended-especially 
helpful when you're sending work 
from home to the office, or vice versa. 

If you need it, there's always "help:' 
This feature explains prompts, mes- 
sages, etc. to make communicating 
extra easy. 

With Smartcom II, it is. Case in 
point. Before you communicate with 
another system, you need to "set up" 
your computer to match the way the 
remote system transmits data. With 
Smartcom II, you do this only once. 
After that, parameters for 25 differ- 
ent remote systems are stored in a 
directory on Smartcom II. 

Calling or answering a system listed 
in the directory requires just a few 

quick keystrokes. 
You can store 

lengthy log-on 
sequences the 

same way Press one 
key, and Smartcom II automatically 
connects you to a utility or informa- 
tion service. 

Hayes 
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Smartmodem 300. 1200, and 12008 are FCC approved in 
the U.S. and DOC approved in Canada. 

Smartmodem 1200B. (Includes telephone cable. 
No serial card or separate power source is needed.) 

Smartcom 11 communications software. 

NOTE: Smartmodem 1200B may also be installed in 
the IBM Personal Computer XT or the Expansion Unit. 

In those units, another board installed in the slot to 
the immediate right of the Smartmodem 12008 may not 
clear the modem: also, the brackets may not fit properly. 
If this occurs, the slot to the right of the modem should 
be left empty. 

And, in addition to the IBM PC, 
Smartcom II is also available for 
the IBM Personal Computer XT, 
COMPAQ Portable, Corona Por- 
table PC, Columbia MPC, DEC 
Rainbow 100, Xerox 820 -II, and 
Kaypro II personal computers* 

Backed by the experience and 
reputation of Hayes. A solid 
leader in the microcomputer in- 
dustry, Hayes provides excellent 
documentation for all products. A 
limited two-year warranty on all 
hardware. And full support from 
us to your dealer 

So see him today. Break out of 
isolation. Get a telephone for your 
Personal Computer. From Hayes. 

Hayes Microcomputer Products, 
Inc., 5923 Peachtree Industrial Blvd., 
Norcross, GA 30092.404/441 -1617. 

Smartmodem 300. Smartmodem 1200. Smartmodem 1200B and 
Smartcom II are trademarks of Hayes Microcomputer Products. Inc. 
'Trademarks of International Business Machines Corporation. 
Compaq Computer Corporation. Corona Data Systems. Columbia 
Data Products. Inc.. Digital Equipment Corporation. Xerox 
Corporation. and Kaypro Corporation. Ibuch -Tone is a registered 
service mark of American Telephone and Telegraph. ©1984 Hayes 
Microcomputer Products Inc 

Circle No. 6 on Free Information Card 

Leading Edge WP 
(Continued from page 44) 

been designated for every major editing 
task. If you want to go to the next page in 
a large document, you simply press the 
"GO TO PAGE" key and respond to the 
"WHICH PAGE ?" prompt with the rele- 
vant number. If you want to go to the 
end of a document of unknown size, you 
simply respond to the latter prompt with 
an absurdly high number like "999." 

Wang uses special keys to center, in- 
dent, insert, and move text around with- 
in a document. There is even the so- 
called glossary feature, which allows 
users to write simple word processing 
"programs" that will automatically for- 
mat a document according to pre- deter- 
mined settings (say, inserting a page 
break every 33 lines and indenting the 
first line of each paragraph by three 
spaces). 

While the LE Word Processing pack- 
age has almost all these features, it does 
run into trouble because it must cope 
with the limitations of an IBM style key- 
board. Leading Edge has decided that 
the best way to tackle this is to provide a 
multiple color keyboard template, which 
fits around the keyboard and lists the ef- 
fects of the various function keys when 
used alone or in concert with special, or 
"booster," keys. 

The Escape (Esc) key has been chosen 
as the CANCEL key and the plus ( +) key 
on the numeric pad has been chosen as 
the EXECUTE key. 

One aspect in which the Leading Edge 
product differs from the Wang word 
processing systems is that you can select 
whether or not you wish to be in INSERT 
mode (insert words in the middle of sen- 
tences without overwriting what's al- 
ready there), or OVERTYPE mode (cur- 
rent text is overwritten by new text). 

On the Wang systems you are always 
in overtype mode and must press the in- 
sert key to make additions in the midst of 
text. The problem is that all text after the 
insertion point is temporarily wiped off 
the screen, making it a little difficult to 
gauge the effect of the additional materi- 
al on the document layout. I much pre- 
ferred the Leading Edge way of doing 
the job since you can immediately see 
how your new text fits in with the old. 

It is also possible to split the word pro- 
cessing screen into two working areas, or 
windows, and edit more than one docu- 
ment at a time. By using the cut and 
paste options it is also possible to trans- 
fer data from one document to another. 
There have been many times that I need- 
ed to work in this way and, although re- 
cent "windowing" products such as the 
Apple Lisa or Macintosh systems -as 
well as the DesQ and Visi On software 
packages -naturally do the job a lot bet- 

ter, I found the LE Word Processing 
package coped well with the task. 

There are far too many functions 
available with the LE Word Processing 
package to cover them all in this review; 
but it might be useful to indicate some of 
the features assigned to the ten function 
keys (F1 to Flo). They are as follows: 

FI: obtain help information and 
list the main command menu. 
F2: the decimal tab key. 
F3: edit a current format line, 
insert a new format line. 
F4: set the type of text 
indentation. 
F5: set text attributes such as 
bold, and underline. 
F6: center text. 
F7: carry out search and replace 
operations. 
F8: insert page breaks. 
F9: select an area of text to 
move, or cut. 
Flo: paste an area of text previ- 
ously selected by a cut. 

The exact result of each of these keys 
changes when they are used in conjunc- 
tion with the CTRL, ALT, and SHIFT keys. 

Additional Functions 

There is a very wide selection of other 
specialized text editing features. You 
can, for example, transpose two charac- 
ters that are typed in the incorrect order 
by placing the cursor to the immediate 
right of the characters and pressing the 
ALT and SHIFT keys. If you ever need to, 
you can also switch lower -case letters 
into upper -case letters (and vice versa) 
by pressing the SHIFT and CAPS LOCK 
keys, highlighting the text to be 
switched, and then pressing the EXE- 

CUTE ( +) key. Groups of words that are 
hyphenated, but which would normally 
be split by the end -of -line word wrap, 
can also be kept together by a "required 
hyphen" facility. 

It's not that everyone will need such a 
range of options -many people would 
rather retype the two transposed charac- 
ters than worry about learning the spe- 
cial command -but it's nice to know 
that such a toolkit is there if needed. 

Again, unlike word processing soft- 
ware on some of the newer bit- mapped 
machines, the LE Word Processing 
package is not capable of displaying spe- 
cial text attributes on- screen. So, when 
you underline a section of text -single 
underline, double underline, or under- 
line in red -it is merely highlighted. 
(Whenever you place the cursor within 
the highlighted area, a brief message ap- 
pears at the top of the screen to indicate 

(Continued on page 84) 
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Moderns have become less expensive and more capable. 
Here's a roundup of products that retail for less than $;00. 

BY TJ BYERS 

yOUR personal computer has been her - 
alded as the ultimate communications 
device. Out there in the vast beyond are 

promises of home banking services, telephone 
catalog sales, and up -to- the -minute stock quotes. 

Presen :ly, hundreds of database sources and 
community bulletin boards are available to the 
compute' owner. All are but. a phone call away. 

Ah, but there's the rub. Unless you have some 
way to ccuple your computer to your telephone, 
these corrveniences may as well not even exist. 

Forturately, the situation is easily resolved 
with an ingenious device called a modem. A 
modem gives your computer the freedom to talk 
to other computers, access databases, and gener- 

TJ Byers is the author of numerous books on elec- 
tronics at- d computers. 

ally keep you in touch with the world. 
Modems come in many different shapes and 

sizes, with a wide range of prices. Recently, low 
cost modems have appeared on the market - 
budget modems, which retail for under $1:0. 

But does a lower price tag reflect an inferior 
product? Can you use one with your system? To 
answer these questions, we need to look first at 
modems in general. 

Modems 

Basically, the job of a modem is to transfer dig- 
ital information from your computer to another 
computer, and vice versa. It does tl is over a tele- 
phone line (Fig.l). 

To our dismay, though, we find that telephone 
lines are not equipped to handle digital 

PHOTOGRAPH BY BARRY BLACKMAN 
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Clockwise, from top: Radio Shack Modem 1B, Volksmodem, HESModeml, 
Westridge 6420, Signalman Mark I; Center: Teledata TD -200 

conversations. They are designed, in- 
stead, to carry audio signals in the range 
of 300 to 3500 Hz. This is intentional. 

As we know, telephones are designed 
for the human voice, which falls within 
this narrow frequency range. By limiting 
bandwidth, and chopping those frequen- 
cies that carry little information, the 
speech patterns become very clear and 
intelligible. 

This frequency cropping, though, se- 
verely attenuates digital pulses, making it 
impractical to send such pulses over tele- 
phone lines. They just can't get through. 

But there is another way. Using the 
audio characteristics of the telephone 
line to its own advantage, the modem is 
able to communicate digital data. It be- 
gins by taking your digital pulse and en- 
coding it into a frequency. One specific 
frequency is used to represent a logic 1 

and a different frequency represents a 
logic O. 

As the train of pulses enters the 
modem, the pulses are changed into au- 
dio tones, the frequency of each tone cor- 
responding to a logic state, and sent over 
the phone lines in serial form. The result- 
ing output is a characteristic "doo -dah" 

sound. This form of encoding is called 
frequency shift keyed (FSK) modulation, 
appropiately enough. It is a specialized 
form of FM (frequency modulation) as 
illustrated in Fig. 2. 

At the receiving end of the conversa- 
tion is another modem, which takes the 
tones and converts them back into digi- 
tal pulses. 

By using different pairs of tones, a 
modem can both transmit (originate) a 
message and receive (answer) one. To do 
so, the modem must contain a modula- 
tor and a demodulator. Hence the acro- 
nym, modem. 

The data is commonly sent at 300 bits 
per second, or 300 baud. When using the 
standard ASCII format, 300 baud trans- 
lates roughly into 30 characters (letters) 
per second. An average word takes 
about one -fifth of a second to send, re- 
sulting in 300 words per minute. 

Typical Modem Cycle 

The best way to understand the opera- 
tion of a modem is to actually put one 
through its paces. Of course, you need a 
computer. Let's say you wish to access a 

database, such as The Source. This is 
how it's done. 

You begin by dialing the telephone 
number of The Source (which they gave 
you) and securing a connection. You can 
do this manually or the modem can do it 
automatically. 

The Source responds to your call with 
a carrier tone, which the modem recog- 
nizes. The modem then returns a greet- 
ing carrier tone and the link is estab- 
lished. Next, you instruct The Source to 
serve up its menu. The modem makes 
this instruction clear to The Source by 
modulating its frequency according to 
the pulse commands. 

Likewise, The Source responds with 
the requested information in tone for- 
mat, which your modem decodes and 
displays on your CRT screen. If you 
were to listen to the conversation, it 
would sound like a cacaphonous four - 
note symphony by some obscure modern 
composer. 

To prevent the transfer of erroneous 
data, a certain signal integrity must be 
maintained. In other words, you can't 
have the carrier signal fading in and out 
on you, otherwise valuable pieces of in- 
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formation will be lost. Therefore, a 
threshold is set, below which incoming 
data is ignored. This is the carrier- detect 
limit, and it is usually established right 
around - 42 dBm. If the carrier is absent 
for too long, the link is broken 
altogether. 

At the end of the conversation, the 
modems say their goodbyes and hang up 
the phones. All modems, cheap or ex- 
pensive, are capable of doing what we've 
so far described. 

Why, then, is there such a widespread 
difference in the prices of modems if they 
all do the same thing? What makes one 
modem cheaper than another? These are 
all good questions. 

The answer is twofold. 

but in their ultimate use. Without filter- 
ing, there is a chance that cross modula- 
tion could generate a spurious signal 
that the modem would mistake for a 
data bit. 

But separate filter chips have been de- 
veloped. Until their advent, the function 
of filtering the telephone signal was per- 
formed by several operational amplifi- 
ers. A single filter chip can replace up to 
18 such amplifiers. That's quite a saving. 

The final result is a modem chip set 
made up of two VLSI chips: a modem 
and a filter. 

Frills 

But dedicated chip sets are only part of 

Most personal computers nowadays 
have an RS -232C DB -25 connector or a 
dedicated I/O port built right into them. 
They also support their own version of a 
cassette interface or monitor, and unless 
you expect the modem to function on its 
own, extra interfacing is of little use. 

Along more practical lines, you find 
modems with automatic answering. Al- 
though this feature is built right into the 
modem chip, it requires external circuit- 
ry for you to be able to use it. Extra cir- 
cuits mean extra money ... and a higher 
price tag. 

Often the number of times the phone 
rings before the modem answers it can be 
programmed into the unit. This also in- 
creases price. 

Fig. 1. Typical components of a computer -to- computer phone link. 

Dedicated Chips 

The development of VLSI (Very 
Large Scale Integration) chips has a lot 
to do with it. Using this process it is pos- 
sible to incorporate all but a few of the 
modem's operations into circuits on a 
single chip of silicon. And it's a proven 
fact that multifunction chips cost little 
more to manufacture than single -func- 
tion ones. 

Therein lies the biggest gain. A 
modem chip, by itself, is a conglomerate 
of digital functions. It processes the digi- 
tal input, converts it to an audio signal, 
and transmits the signal over the tele- 
phone lines. The modem chip is also re- 
sponsible for the reception of the in- 
coming signals, their decoding, and sub- 
sequent digital output to the computer. 
That's quite an undertaking for just one 
device. 

Well, in fact, it does have a little help. 
Until very recently, it has not been feasi- 
ble to include all of the modem functions 
on only one chip. Filters, in particular, 
are not readily adaptable to multi -func- 
tion designs because of the many param- 
eters involved. Not in the filter design, 

the answer. Many of the expensive 
modems also use chip sets in their design. 
In fact, most modems on the market to- 
day are designed around a modem chip. 

OK, so what does separate the expen- 
sive models from the budget modems? 
Frills. 

Frills are those things that add conve- 
nience to life, but aren't essential to per- 
formance. They can best be compared to 
the service on an airplane trip. There are 
economy coach flights and champagne 
flights. Despite the difference in price, 
they both accomplish the same end: get- 
ting you where you are going. 

In a modem, frills amount to 
"gadgets." 

Oh, gadgets are neat things to 
have -if you need them. Most of us 
don't. It was this lack of need that 
sparked the budget modem revolution. 
Let's look at some of these convenience 
items, why they exist, and what they 
mean to you. 

Probably the most frivolous of modem 
gadgets are the added monitors, cassette 
outputs, and TTL ports. I'm sure that, in 
their day, they were well- received addi- 
tions to a bare -bones computer. But, 
those days are pretty well past. 

On the opposite side of the coin are 
modems that can originate their own 
calls. They can even remember phone 
numbers and re -dial them if the line is 
busy. 

Such a feature can be a definite time 
saver if you make several calls a day. Just 
think of all the labor saved by having the 
computer dial up and query the receiver 
with no user intervention. Then again, 
think of the price. 

Budget Modems 

As you may have gathered, budget 
modems have none of these frills. They 
are basically manually operated devices. 

In almost all cases, the originate and 
answer modes are selected not by an 
automatic controller, but by a switch op- 
erated by you. If you're placing a call, 
you flip the switch to the originate posi- 
tion. When receiving a message, you 
turn it to answer. 

Budget modems also require you to 
dial the telephone number of the intend- 
ed receiver and to answer the phone 
yourself when it rings. That's not too 
much to ask for $100 or less, is it? 

(Continued on page 93) 
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The best of the available hardware and software 
for building a top -notch business graphics system 

BY JACK BISHOP 
IN the business community, the abili- 

ty to communicate information and 
data to an audience in the least -com- 

plicated and easiest -to -grasp manner is 
of paramount importance. Since much 
of the business information communi- 
cated consists of numeric data, the best 
communication medium is pictures in 
the form of graphs and charts. It is usu- 
ally easier and more acceptable to 
present dry numerical data in picture 
format than to tabulate it in columns. 

Today's sophisticated and powerful 
microcomputers and software packages 
make it possible for nonprogrammers to 
construct dazzling, informative graphs 
and charts that save the person present- 
ing the information a great deal of expla- 
nation time. Color gives modern busi- 
ness graphics visual appeal and makes it 
possible for graphs and charts to contain 
multiple levels of related information 
without undue complication. Assigning 
a different color to each division, for ex- 
ample, permits a graph of income data 
for several divisions over time without 
the need for possibly confusing solid, 

Dr. Jack Bishops consulting firm, Bishop 
Associates, specializes in corporate plan- 
ning and operations analysis. 

broken, and dotted lines or different gra- 
dations of shading. 

Business Graphics Users 

The term "business graphics" is a 
catch -all. It includes everything from 
line, bar and pie charts to sales territory 
maps to engineering drawings to pictori- 
al representations of products to block 
(and other types of) diagrams that depict 
corporate structure trees or procedures 
to be performed. In fact, any pictorial 
representation can be constructed with 
and presented by a desktop computer. 
Sometimes, however, the computer must 
reach out beyond its own realm, to a 
larger mainframe or minicomputer, to 
obtain the data needed to construct a 
graphics image. However, since the fo- 
cus here is on business graphics, our dis- 
cussion will be limited to the charting 
and graphing options available. [For a 
discussion of getting corporate data to 
your micro, see "Getting Mainframe 
Data to Micros" elsewhere in this issue. 
Ed.] 

Users of business graphics range from 
top executives in large companies to 
salesmen in the field to managers and an- 
alysts in accounting, stock, engineering, 
and any other departments in which pic- 
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torial images will be beneficial. Consid- 
ering that numerical data is the common 
denominator at all levels, there is no lim- 
it to who can use business graphics in the 
professional community. 

When we discuss business graphics, 
our frame of reference is on the "state of 
the art," since it is the standard by which 
a top -quality microcomputer business 
graphics system must be judged. 

Toward the Ideal 

It is almost impossible to avoid men- 
tioning "state of the art" in any discus- 
sion of computers. Actually, the state of 
the art in business graphics at the micro- 
computer level is far from the ideal most 
users would like it to be. Available sys- 
tems are too limited in their capabilities, 
too complicated to operate by the casual 
user, or both. 

To be considered state of the art, a mi- 
crocomputer -based system must support 
the charting needs of the business profes- 
sional, though not necessarily by itself. 

You must first 
decide on the types 
of charts needed for 

the intended 
audience 

To achieve the desired level of perfor- 
mance, hardware and software must be 
viewed as an integrated "system." The 
system chosen must be able to support 
all the charting needs for analysis and 
presentation both now and in the fore- 
seeable future. In the business environ- 
ment, however, one should think of state 
of the art in terms of simplicity and clar- 
ity, not complexity and dazzle. 

Opinions differ about what consti- 
tutes state of the art in business graphics, 
depending on the user, the intended au- 
dience, and the information to be com- 
municated. The three -dimensional 
graphics of the engineering department 
just now beginning to reach the board- 
room in a few companies may indeed be 
state of the art by one definition but may 
be inappropriate to a user who does not 
require this level of sophistication. Very 
powerful and flexible systems are almost 
always unwieldy to use and require of 
the user a considerable amount of tech- 
nical expertise. For the more casual user, 
such as the inventory manager, budget 
analyzer, or salesman, a high degree of 
technical sophistication bought at the 

price of complex operator requirements 
prevents the system from being consid- 
ered to be the state of the art. 

State -of -the -art software must be able 
to produce text and pictures, in addition 
to line, bar, scatter, and area (pie) charts. 
Ideally, the system should be able to de- 
velop maps of sales territories, plant and 
office layouts, process flows, and equip- 
ment placement. Additionally, the sys- 
tem should be able to develop a third di- 
mension to permit evaluation of 
graphics from alternative perspectives. 
The software should also be flexible 
enough to permit the user to construct 
his own custom charts and graphs. 

Most modern software can generate 

Charts 

The first step in putting together a 
business graphics system is to decide on 
what types of charts will be needed, 
based on the type of audience(s) for 
which they are to be designed. Different 
audiences require different things. For 
example, for a presentation to a drafting 
and engineering audience to be effective, 
sophisticated three -dimensional plotting 
capabilities might be required. For 
graphics artists, considerably higher res- 
olution would be required than for, say, 
a sales department. If you have the re- 
sponsibility for putting together a busi- 
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the four basic types of charts, but few 
packages are able to produce all types of 
charts easily, flexibly, and well. To be 
truly flexible, a state -of -the -art system 
must produce all types of charts simply 
and easily and have the ability to fetch 
data from other programs, data files, and 
databases. At the very least, such a sys- 
tem should be easy to operate in order to 
accommodate even infrequent users. 

Regardless of type, any chart pro- 
duced for business graphics applications 
falls into either of two categories. Most 
are standard charts produced on a regu- 
lar basis. The other category consists of 
special charts that are produced only as 
the demand arises and that are almost al- 
ways unique. The flexibility of the soft- 
ware required to produce special charts 
should not require repetitious operations 
to produce standard charts. Obviously, 
the hardware /software system must be 
able to accommodate both types of 
charts with ease. 

ness graphics system, the needs of your 
audience(s) will obviously dictate what 
hardware and software you select. 

Most business graphics charts fall into 
the basic -set category consisting of line, 
bar, scatter, and area (pie) charts. Other 
types of charts, such as star (spider -web) 
and triangle, may be useful for special 
applications but are usually too difficult 
for the general business audience to in- 
terpret. The majority of current business 
graphics software can produce the four 
basic types of charts; but few packages 
can produce all varieties easily, flexibly, 
and well. 

Software to produce sales territory 
maps, in which results or potential can 
be added as a pseudo -third dimension, 
are not yet available for current stand- 
alone microcomputer systems. A survey 
of available products for microcomput- 
ers reveals that software can be a major 
limiting factor in putting together a busi- 
ness graphics system. However, a 
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modem link to a mainframe computer 
can give access to software that can be 
used, with a microcomputer to produce 
almost any type of chart or graph. 

Hardware 

The hardware side of a business 
graphics system consists of a basic mi- 
crocomputer with high -resolution color 
graphics monitor; a means to generate 
hard copy of the charts on paper and /or 
transparent film; and means to connect 
to the outside world. The external con- 
nection, obtained with a modem, pro- 
vides the system with the ability to use 
powerful mainframe software packages 
when the capability of the simple micro - 
based system is overtaxed. Using a 
modem to access a mainframe computer 
provides other capabilities as well, such 
as the ability to get information (market- 
ing, financial, cost, etc.) from central- 
ized data banks to use in constructing 
charts and graphs. 

Though the ideal system does not yet 
exist in the microcomputer world, some 
of the currently available machines 
come close to the mark. In terms of user - 
friendliness, the Apple Macintosh and 
Lisa and the Hewlett- Packard HP 150 
are among the best. Though not avail- 
able in color yet, they offer excellent 
graphics capabilities. If color is a neces- 
sity, the Texas Instruments Professional 
Computer (see "System Overview" box) 
provides an excellent choice, though at a 
slight sacrifice in resolution. The stan- 
dard IBM PC is a distant second to the 
Apple, HP, and TI machines but is wor- 
thy of consideration because a great deal 
of third -party hardware and software is 
available or under development for it. 
(Note: The ranking of these computers is 
based on manufacturer -configured sys- 
tems. In some cases, particularly with 
the IBM PC and PC -XT machines, basic 
system performance can be considerably 
enhanced by adding third -party 
hardware.) 

Spending more money on the basic 
system yields greater performance capa- 
bility. The $10,000 to $13,000 (fully 
loaded) DEC Professional 350 comput- 
er, for example, offers excellent color 
graphics capabilities. Going higher in 
price, to the $15,000 and up range, we 
reach the top of the graphics line with 
Tektronix and Hewlett- Packard ma- 
chines. These long- standing favorites of 
the professional provide resolution that 
can be described as superb. 

A fair amount of storage capacity is 
required to plot many points and for ease 
of use in handling many charts. Memory 
capacity in this context does not refer to 

available user RAM inside the computer 
so much as to the system's disk storage 
capacity. Though a good graphics sys- 
tem can be built around a computer with 
as little as 256K of user RAM, it would 
be a wise move to have as much RAM as 
possible to avoid needless system pro- 
cessing limitations. 

Memory capacity is of paramount im- 
portance in being able to store very large 
programs, many of which may not fit on 
single floppy disks. This requirement is 
best filled by a hard -disk (also known as 
"Winchester ") system with at least a 
10M -byte capacity. 

The system's video display monitor 
should be a color model, both to provide 

no single device will provide a "perfect" 
solution, though a number can come 
very close. 

Among the hard -copy devices avail- 
able are dot -matrix impact printers, x/y 
plotters, and RGB -to -slide duplicators. 
The dot -matrix printer is not the best 
choice here, since it is primarily a text 
generator and only secondarily a graph- 
ics device. Graphics images produced by 
the dot -matrix printer generally lack the 
fine detail and color quality available 
with other hard -copy devices. The quali- 
ty of even the latest color -ribbon dot -ma- 
trix printers cannot be considered to be 
state of the art, though for less stringent 
needs, these printers may suffice. In a 
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Business Graphics from BPS permits annotation in charts. 

visual impact and to be able to display 
the various colors that will be used for 
combination charts and graphs. To as- 
sure maximum resolution and color ren- 
dition, with a minimum of interference, 
the monitor must have an RGB (red, 
green, blue) signal input. (See "Color 
Monitors" box.) 

Printers and Plotters 

Virtually all users of business graphics 
systems want the images constructed on 
a computer to be converted into hard 
copy. To meet this demand, a number of 
devices can be used to obtain images on 
paper, transparencies, and slides, in 
monochrome (black and white) or in full 
color. 

In keeping with the low cost philoso- 
phy of microcomputers, the devices 
most likely to be chosen will require only 
a moderate investment. At this level (ac- 
tually, at any level) of the cost spectrum, 

well- rounded business graphics system, 
however, a good dot -matrix printer of- 
fers an inexpensive means of obtaining 
rough copies of charts to be used for ref- 
erence purposes. 

A color pen plotter is a much better 
choice for generating hard copies of 
business graphics. Prices for plotters 
cover a wide range, with quality varying 
accordingly. There are, however, several 
brand names that instill confidence in 
the graphics arena. Among the most re- 
spected is Hewlett- Packard, which 
makes a series of color plotters that have 
achieved a deservedly good reputation. 
Plotters made by HP are the most widely 
used in the graphics community, both 
because of product quality and the fact 
that they are supported by a number of 
software packages and require no modi- 
fications or complicated hookup to the 
computer. 

Though the Tektronix Model 4662 
pen plotter has been around for more 
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than five years, it is still an excellent de- 
vice for generating business graphics in 
hard copy. This top -of -the -line model, 
which sells for about $6000, can digitize 
drawings into the computer, a handy 
feature to have for some special 
applications. 

Ink jet printers offer an attractive al- 
ternative to the pen plotter. The $1600 
Tektronix Model 4695 uses four ink car- 
tridges to produce an 8" X 10" copy of 
the screen in three to four minutes at a 
cost of about IN per copy. Time, price, 
and performance all recommend that 
this piece of equipment be seriously con- 
sidered for inclusion as part of a business 
graphics system. 

Another alternative to the conven- 
tional plotter is to capture screen images 
on photographic film. For photography - 
based hard copy, two choices exist -one 
optical, using a standard film camera 
and fast 4.00 -speed film, the other elec- 
tronic, using RGB video output signals 
for making direct -to -film images. 

With the optical approach, two or 
three exposures of each screen are re- 
quired to ensure a good print. An optical 

system requires a special lens housing 
and associated camera to avoid parallax 
from the curved screen, particularly at 
tight angles. Using a camera mounted on 
a tripod may be adequate for the budget - 
conscious, but it leaves much to be de- 
sired with regard to quality. 

The electronic approach can be used 
with any computer that has an RS -232 
serial output port. An electronic system, 
driven by a computer, can provide hard 
copy in color by bypassing the optical 
system altogether. Prices for such sys- 
tems range from about $2500 to $15,000. 
The $3000 Polaroid VideoPrinter is an 
example of such a system. It has the abil- 
ity to make 8" X 10" prints and /or 
transparencies from the screen image. 
The transparencies it generates can be 
made with either instant or regular film. 
(See "Hard -Copy Devices" box for a list 
of makes and models of hard -copy hard- 
ware that is suitable for business graph- 
ics applications.) 

Conference Room Connection 

To be really up to the minute, a busi- 

SYSTEM OVERVIEW 

Manufacturer * /Model TEK HP DEC APPLE IBM TI 
4105 150 Pro Lisa PC -XT Pro 

Display Size (in.): 19 12 12 14 13 
number of colors: 16 1 8 1 16 8 
horiz. resolution: 4096 512 960 720 320 720 
vert, resolution: 4096 390 240 364 200 300 

Refresh Rate (Hz): 60 60 60 15 19 
Memory (bytes): 256 256 256 1000 256 256 

'Manufacturer abbreviations are as follows: TEK = Tektronix; HP = Hewlett- Packard; DEC = Digital Equipment Corp.; 
TI = Texas Instruments Inc. 

COLOR MONITORS 

The following is a representative listing of RGB -input color video monitors available in the 
marketplace. 

Manufacturer Model and Details 

NEC Home Electronics 

Princeton Graphic Systems 

Amdek 

TSK Electronics Corporation 

Wyse Technology 

Model JC 1216: 
12" RGB; 8 X 8 -dot matrix; 
10 -MHz bandwidth; 640 X 240 - 
pixel graphics resolution 

Model SR -12: 
12" RGB; 0.31 -mm dot pitch; 
31.5 -kHz scan rate; 690 X 
480 -pixel graphics resolution 

Model Color IV: 
13" RGB; 15.75 -kHz scan rate; 
720 X 420 -pixel graphics resolution 

Taxan RGBvision Ill: 
12" RGB; 15.75 -kHz scan rate 

Model WY300: 8 colors 

ness graphics system should also have a 
projection -TV hookup to bring the 
graphics from the screen of the comput- 
er to the screen of the boardroom. For 
less than $5000, for example, an 
Electrohome projection -TV system can 
be interfaced with the computer to 
present a graphics slide show produced 
and controlled by the computer. 

Finally, there exist dial -up services 
that can produce a hard -copy version of 
a chart as 35 -mm transparency for less 
than $10. One such service is "Target" 
from Comshare, 1935 Cliff Valley Rd., 
Atlanta, GA 30329 (404 -634 -9535). 
Some services offer aid with chart mak- 
ing as well. Truly professional chart- 
making requires a specialized minicom- 
puter with proprietary software and is 
available in large cities. 

Reconfiguring a System 

One way to obtain near- state- of -the- 
art performance from a basic microcom- 
puter system that ordinarily does not 
provide such a high level of performance 
is to reconfigure it. Most computers 
have expansion slots or facilities for us- 
ing expansion chassis to accommodate 
hardware add -ins or add -ons. This fea- 
ture can be used to upgrade a computer 
so that it has the desired capabilities. 

By reconfiguring a system, the user 
who wants near -state -of -the -art perfor- 
mance can preserve his original invest- 
ment in computer hardware. This may 
not be the best route to take in all cir- 
cumstances, however. Reconfiguring an 
existing system usually requires the ser- 
vices of an expert who has considerable 
experience with computer hardware and 
software to devise a working system. 
When such expertise is available, this 
can certainly be a viable approach. 

Some computers are more easily 
reconfigured than others. These ma- 
chines have available to them perfor- 
mance- enhancement add -ins and /or 
add -ons from the computer manufactur- 
er and other sources. Among the two 
most popular series of microcomputers 
with good expansion capability are the 
Apple II series and the IBM PC and PC- 
XT. The popularity of the Apple II se- 
ries often has been attributed to the ease 
with which these machines can accom- 
modate a wide variety of circuit cards 
that plug directly into the expansion 
slots. By plugging in a couple of cards, a 
lowly games- playing Apple II can be 
transformed into an advanced 16 -bit 
computer with 256K of RAM to up- 
grade performance to the near- state -of- 
the -art level required for top -quality 

(Continued on page 108) 
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Before you work 
anywhere, take a 
look at the tools 
we work with. 

NASAS space shuttle. For Air 
Force officers working as electrical 
or aerospace engineers, the 
challenge is just beginning. In fact, 
from laboratories to lasers to 
launch pads, we have exciting 
projects and management 
opportunitiies very few employers 
can offer. 

For example, we are developing 
experiments that will be an 
important part of the space 
shuttle's cargo in the years to come. 
Experienced Air Force engineers 
will work as shuttle mission 
planners and as astronaut flight 
controllers. 

If you have an electrical or 
aerospace engineering degree, or 
soon will have, we may have a 
challenging future for you as an Air 
Force officer. It's a future that 
demands the vision and 
commitment of people like you. 
And it's vital to our country. 

For more information about Air 
Force engineering opportunities, 
mail the card. Or call toll -free 
1- 800 -423 -USAF (in California 
1- 800 -232- USAF). Better yet, send 
your resume to HRS!RSAANE, 
Randolph AFB, TX 78150. There's no 
obligation. 

A great place for engineers. 
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GETTING 
MAINFRAME 

DATA 
1'0 MICROS 

Making corporate databases available 
to micro users isn't as easy as it sounds 

BY JAN A. GUGLIOTTI AND ELLIOT B. WEITZ 

WITH the rapid proliferation of 
personal computers and inex- 
pensive software in the work- 

place, there has been reason to celebrate. 
Applications software such as spread- 
sheets, database managers and word - 
processing packages is helping users of 
personal computers produce higher 
quality work more easily and rapidly. 

Their enthusiasm, however, can 
quickly come to a halt when they at- 
tempt to tap directly into their organiza- 
tion's big mainframe computer. Having 
developed a hunger for more fact and 
more analysis, users naturally begin to 
wonder why they have to wade through 
reams of paper to get at the information 
they need. Wouldn't it be simpler just to 
siphon off information from the corpo- 
rate mainframe into a micro spread- 
sheet? Why not just bypass the main- 
frame entirely, and develop all new 
applications on personal computers? 

Those who'd like to pursue this course 
of action typically run up against seem- 
ingly contradictory information. Their 
data -processing department, using ex- 
tremely technical and rather obtuse lan- 
guage, says that the micro -to- mainframe 
connection can't be made -it costs too 
much money, takes months to imple- 
ment, and won't produce the desired re- 
sult (ready access to fresh data). 

Yet, the packaged solutions adver- 
tised so widely seem to promise instant 

Jan A. Gugliotti and Elliot B. Weitz are 
senior associates of Index Systems, Inc., a 
consulting firm specializing in business 
applications of information technology. 

access to mainframe data at a reasonable 
cost. Who's telling the truth? 

The fact is, both arguments contain an 
element of truth. The packages adver- 
tised can solve some of the problems of 
attaching a micro to a mainframe for 
purposes of data sharing. But the data - 
processing people are also correct - 
those packages solve only some of the 
problems. 

The purpose of this article is to pro- 
vide some explanation of the issues, defi- 
nitions of technical jargon, and examples 
of products, so the personal computer 
user can have a more informed discus- 
sion with both vendors and data process- 
ing. But because the past months have 
literally opened the floodgates to new 
mainframe -to -PC software, the com- 
mercial products we reference have been 
limited to (a) those that provide a physi- 
cal link between an IBM mainframe and 
an IBM PC, and (b) representative IBM - 
to-PC software packages. Apologies to 
those who have been omitted in the in- 
terest of space. 

The Issues 

Knowing the meaning of the technical 
terms you will encounter in your search 
for the micro -to- mainframe connection 
(see the sidebar) isn't enough. You need 
to understand the problems that exist 
and how they place a barrier between the 
personal computer and the company 
mainframe. 

There are two technical issues that 
must be addressed to make the micro - 
mainframe link feasible. The first is 

ILLUSTRATION BY BILL PLYMPTON 
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making the physical connection -how to 
introduce your personal computer to the 
company mainframe without spending a 
quarter of a million dollars for new hard- 
ware and software. The second, making 
the data connection, is how to get the 
data you want without the resources of a 
squad of black belt programmers. 

The Physical Connection 

Connecting your personal computer 
to your company's big one requires play- 
ing by the mainframe's rules. Before you 
run out to the corner computer store and 
spend money on hardware or software to 
make the link, spend time with your in- 
formation systems and communications 
departments to define exactly what your 
mainframe requires or is able to provide 
to support communications with a per- 
sonal computer. 

If the mainframe already supports re- 
mote timesharing, and if the number of 
personal- computer users who want to 
access the mainframe is small (and likely 
to remain so), you're in luck. You can 
use simple one -to -one links with your 
mainframe, and one of the asynchronous 
communications protocols that are 

widely supported by personal computer 
equipment and software vendors. These 
links are relatively inexpensive, and have 
been around for a long time. The invest- 
ment required at the micro end is an or- 
dinary personal- computer modem (e.g., 
Hayes, Novation, Rixon, etc.) and com- 
munications software (e.g., Crosstalk, 
Mite, or even a public domain program 
like MODEM 712). 

Before you run 
out and spend 
money, define 

your requirements 

If your mainframe does not support 
remote timesharing, however, you will 
be forced to explore and become familiar 
with the world of synchronous proto- 
cols, cluster communications, and IBM 
3270 terminal emulation. As a general 
rule, personal computer links to this en- 
vironment are more expensive and have 
undergone less of a technical shakeout 
period. Examples of products that forge 
the physical link alone from the person- 

al- computer end, in a synchronous, dus- 
ter-controlled environment, are the 
IRMA board (TAC, Atlanta, GA), vari- 
ous hardware /software connections 
from AST Research (Irvine, CA), and 
the 3270 PC made by IBM, which has 
the added advantage of allowing four 
separate programs running simulta- 
neously on the mainframe to be piped 
into "windows" on the PC screen. 

Most other vendors whose products 
primarily support the data -grabbing 
function (see The Data Connection, be- 
low) have integrated the physical con- 
nection into their "tool kits" of main - 
frame-to-PC software. A good example 
is the IT series of micro -to- mainframe 
connections, from Martin Marietta Data 
System of Princeton, NJ. The IT series 
includes a physical link for asynchro- 
nous communication (Link -IT), and for 
synchronous communication (Pass -IT), 
as well as data management software de- 
scribed below. Omnilink and Omni - 
micro (On -Line Software International, 
Fort Lee, NJ) is another powerful family 
of tools that support a variety of main- 
frame asynchronous, synchronous and 
networked physical links, in tandem 
with a query facility to grab data out of a 

A GLOSSARY OF TERMS 
APHYSICAL link consists of the 

hardware, the media, and the ac- 
tual physical configuration used 

to link one computer to another. 
The link starts (and ends) with a serial 

port for the computer and a modem 
(modulator /demodulator). The easiest 
way to understand the role of these com- 
ponents is to follow a single character as 
it is transmitted from one computer to 
another. 

The character, represented by seven 
or eight bits (binary digits; logic is and 
Os) in parallel- side -by- side -within 

computer A, is transferred from the 
computer's keyboard or memory to the 
circuitry of its serial port as pulses of 
electricity. There the bits are rearranged 
so they can be sent serially -one bit after 
the other -as dc voltages to the physical 
termination of that port, the connector 
to which a modem can be attached. Each 
bit's presence or absence is represented 
by a high (about 12 V) or low (close to 0 
V) pulse whose duration depends on the 
transmission speed being used. The 
higher the speed, the shorter the length 
of the pulse. 

From the (physical) serial port of 
computer A, the bits representing the 
character can be sent to the serial port of 
computer B, where the serial -to- parallel 
process is reversed and the character is 
displayed on the computer's screen, 
printed out, or entered into its memory 
(see figure below). The character can get 

(Continued on page 104) 

Modem transmission 
of signals from one 
computer to another. 

Parallel data 
letter "C" 

Computer A 
Senat data 
letter "C" 0.0000. 

Modem 

. Bit high 
O Bit low 

To phone 
line 

Serial data 
letter "C 0.0000 

From phone 
line 

Modem 

Parallel data 
letter "C" 

0.000000 

Computer B 
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variety of "live" data files on the main- 
frame. Other software families with sim- 
ilar physical link additions to their data - 
grabbing bridge capabilities include 
System W (from Comshare, Ann Arbor, 
MI) and ADR /PC (Applied Data Re- 
search, Princeton, NJ). 

However, the real investment that 
may be required to support personal 
computer access shows up at the main- 
frame end -a cluster controller, new ca- 
bling, networking software, and addi- 
tional front -end communications gear. 
It is easy to spend a quarter of a million 
dollars on hardware and software en- 
hancements for the mainframe to enable 
dialogue with an office full of $2000 
micros. 

The Data Connection 

Four types of generic software offer- 
ings to bridge the gap between mainframe 
data storage and personal computer ap- 
plications packages (usually spread- 
sheets) began to appear late in 1983. 

The first type provides a bridge from a 
mainframe fourth -generation language 
(one that permits nonprogrammers to 
quickly produce reports from main- 
frame data files) to a micro version of the 
language or to a spreadsheet. The bridge 
makes it easier for nonprogrammers 
who have spent time learning the fourth - 
generation language to find, extract, re- 
format and download data that already 
reside in the mainframe version of that 
language's data files. 

The following things typically must 
happen in a fourth -generation language 
link: 

Data of interest to many users are 
taken from a variety of sources (e.g. ac- 
counting programs, production pro- 
grams, "bought" data such as market 
share reports) and stored in a file accessi- 
ble by the mainframe fourth -generation 
language. An experienced programmer 
is almost always required to write this 
"data read /write" program. Each time 
the original source of data is updated 
(for example, each time new production 
statistics are reported) the "data 
read /write" program must be re -run. 

An individual user decides what 
kind of information he or she needs from 
the mainframe, fourth -generation file. 
Someone writes a program in the fourth - 
generation language, usually off -line on 
the micro, to find, aggregate and possi- 
bly reformat the data into a set that 
serves the micro user's purposes. Dedi- 
cated nonprogrammers can often write 
this "data fetch" program with a little 
outside help. 

(Continued on page 100) 

PROTOCOLS 
By Charles Daney 

ERSONAL computer owners who 
use their equipment to communi- 
cate with mainframes or other 

personal computers are generally aware 
that they must use "asynchronous termi- 
nal" emulation software to do this. Just 
what is an asynchronous terminal, and 
what makes it different from other types 
of terminals? 

The chief respect in which terminals 
differ -as far as communications is 
concerned -is in the communications 
protocol employed. A dictionary defini- 
tion of "protocol" might read: "A for- 
mal standard of speech or behavior 
governing interactions between individ- 
uals." The purpose of such a protocol is 
to establish who should speak at what 
time, and how his words should be 
interpreted. 

Although computers communicate 
using bits rather than the spoken word, 
the problems to be solved are much the 

Protocols determine 
how data flow is 

controlled and how 
potential errors 
can be corrected 

same. Whose turn is it to transmit data? 
How fast can the data be transmitted? 
Are special signals required to get the 
other side's attention? Are there special 
signals to use to indicate that an error 
has occurred? 

Strictly speaking, asynchronous com- 
munications really implies the absence 
of a protocol, since either side can talk at 
any time. The two ends do not need to be 
in sync with each other. In practice, of 
course, it is not feasible to communicate 
without some further conventions. 
Therefore, many asynchronous termi- 
nals and communications programs can 
be configured to use a specific baud rate, 
parity, number of data bits, number of 
stop bits, etc. But these parameters are 
arbitrary. They are not truly a part of 
asynchronous protocol. 

While the format in which data is 
transmitted is important, it is not "pro- 
tocol." Protocol determines how the 
flow of data is controlled, and how po- 
tential errors in transmission (or recep- 

tion) are detected and corrected. 
For asynchronous terminals, a num- 

ber of ad hoc methods have been devised 
for dealing with such matters. For exam- 
ple, the use of the parity bit permits the 
terminal or host computer to detect 
whether the number of bits in a byte is 
incorrect. The XON /XOFF characters 
(CONTROL -S, CONTROL -Q) can be used 
as signals for one side to stop sending 
momentarily while the other catches its 
breath. But every such device tends to 
introduce other problems. For example, 
if the parity bit is in use, arbitrary 8 -bit 
bytes (binary data) cannot easily be sent, 
so special methods of character encod- 
ing must be provided. 

To handle such problems in a satisfac- 
tory and uniform manner, genuine pro- 
tocols have been defined with the inten- 
tion that both terminals and host 
computers will employ them "transpar- 
ently" to the user or application pro- 
gram. One of the earliest of these, devel- 
oped by IBM in the 1960s, is called 
binary- synchronous communication, or 
bisync for short. 

As the name "bisync" implies, both 
ends of the communications link at- 
tempt to remain in sync with each other. 
This is done using a special character 
(i.e., a bit pattern) called SYN. Bisync is a 
half duplex protocol, in that only one 
side can be transmitting at any given 
time. Another special character called 
ENQ (for "enquiry") is therefore used to 
gain control of the communications line, 
which must subsequently be relin- 
quished with an EOT (for "end of trans- 
mission") character. This mechanism 
handles the flow control problem to pre- 
vent data from being sent faster than the 
recipient can handle it. 

Instead of using a parity bit for error 
checking, bisync employs a checksum, 
which is just a number computed from 
the actual data to be sent. The sender 
computes the number and forwards it 
along with the data. The recipient re- 
computes it. If the checksums match, 
the recipient assumes the data is correct 
(although there is still a low probability 
that it isn't!), and replies with an ACK 
(for "acknowledge ") character. Other- 
wise the data is assumed to be in error 
and a NAK (for "negative acknow- 
ledgement") is sent. The originator then 
retransmits the data. 

Note that ENQ, SYN, ACK, NAK, etc. 
are just ordinary control characters, so 
they could be present in normal (binary) 
data. To prevent confusion, yet another 

(Continued on page 103) 
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Quick Pointers 
Mouses, touch screens, touch pads, light pens, 
and the like can make you system easier to use 

BY FORREST M. MIMS III 

AMONG the most powerful pe- 
ripherals for persona. comput- 
ers are those that enable the user 

to move a cursor and enter commands 
and data without resorting to the key- 
board. Collectively known as pointing 
devices, they include various kinds of 
joysticks, digitizing tablets. touch 
screens, light pens, and mice. 

Forrest M. Mims, III is a contributing 
editor to C &E 

Many of these pointing devices have 
long been available to users of sophisti- 
cated scientific and engineering comput- 
ers. However, with the exception of 
some joysticks and light pens, their price 
was far beyond the means of the typical 
personal computer owner. 

Fortunately, the rapid growth of the 
personal computer industry has made a 
major impact on the availability of rea- 
sonably priced pointing devices. Today a 
wide variety of such devices, along with 

quality driver software, is available. 
Many computer users have had little 

or no experience in the use of pointing 
devices and therefore are unsure which 
is best suited for their needs. If you fall in 
this category, you're not alone. Even ex- 
perienced users of pointing devices con- 
tinue to debate the merits of the various 
kinds by citing research studies and 
scholarly papers that claim their favorite 
pointing device is indeed the best. 

Notwithstanding the ongoing contro- 
FHOTOGRAPH BY STEVE BRONSTEIN 
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versy it is possible for even a novice user 
to decide which pointing device is supe- 
rior for a particular application. All 
that's required is a comparison of the 
features of the various kinds, followed by 
a "hands -on" session with those that 
seem best. The review that follows will 
help you get started. 

Joysticks 

Thanks to the video game industry, 

joysticks and game paddles are the most 
pervasive of pointing devices. Virtually 
every low -cost computer system sold to- 
day includes a pair of joystick input 
ports. 

The two major kinds of joysticks, ana- 
log and digital, use entirely different op- 
erating principles. The analog joystick is 
a proportional device. Long a favorite 
control interface for radio control air- 
plane enthusiasts, the most common 
kind of analog joystick consists of two 

potentiometers whose rotors are me- 
chanically linked by a two -axis coupler 
and shaft assembly. Movement of the 
shaft (the "stick ") along either the x ory 
axis moves the rotor of the respective po- 
tentiometer. Off -axis movements of the 
stick move both rotors, each in direct 
proportion to the direction and displace- 
ment of the stick. 

In a typical analog joystick, a dc volt- 
age is connected across each potentiome- 
ter. A variable voltage appears at the ro- 
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Nowthe most 
significant advance in 
DEC software ever! 
Announcing DIGITAL REVIEW...the monthly magazine 

exclusively for your DEC microcomputer. 

HARDWARE: Each and every 
month, you'll get all the latest 
technological developments- 
minicomputers ... microcom- 
puters ... peripherals ...tele- 
communications-and what 
they mean to you. 

COMPUTER GRAPHICS: Color vi- 
sual tools for the financial 
analyst, the laboratory tech- 
nician, and the physics major. 
DIGITAL REVIEW reports 
on the latest innovations and 
how you can use them in your 
field. 

SOFTWARE: Whether it's the 
newest in operating sys- 
tems... or advances in com- 
puter networks, DIGITAL 
REVIEW keeps you up -to- 
date ... and spotlights releases 
that are changing the way 

businesses conduct their business. 

PROGRAMMING: All the latest 
in programming tech- 
niques with special fea- 
tures devoted exclu- 
sively to traditional 
and new software 
applications. 

WORD PROCESSING: You'll learn 
the newest techniques that 
will make your 
office as efficient 
and as cost -effec- 
tive as possible. 

1 

I/O FEEDBACK. A chance for you 
-the user -to 
network your 
application 
needs and 
ideas. 
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Save up 1036%! 
Now, through this Special 

Introductory Offer, 
you can save up to 36% 
when you subscribe to 

DIGITAL REVIEW. 

PO. Box 2989 
Boulder. CO 80322 

YES! I want to subscribe to 
Digital Review for 

One year (12 issues) 
for $24.97 -I save 16%! 

Two years for 
$43.97 -I save 27%! 

Three years for 
$57.97 -I save 36 %! 

Savings based on full 
one -year subscription 
price of $29.97 
Add $13 for Canada and 
all other foreign 

countries. 

CHECK ONE: Payment enclosed Bill me 

Charge my: American Express MasterCard 

Account No. 

Name 

Address 

City State Zip 
Please allow 30 to 60 days for delivery of first issue. 

Would you like to receive special offers from qualified users 
ofour mailing list? Yes No 8H351 

VISA 

Exp. Date 
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www.americanradiohistory.com

www.americanradiohistory.com


a. a... au M. i.,R..i...r. ...Yi... :..tnir ü.i.w..i. 
,::.. r ....lbw io........d ilr. 
.... r.or..wwrr.r.,rrw Oro Illlil 

_ it. Ow We.. ®r i® No Or iR4.YiYail 
sr Sit w Or w 0.11116161. ci.w.r NOON 

a. i.. Ise Oh. r..iim.a.trrr.r..wl.iMw1 w.. fi.i W 11W. wir.aIOW Gib Ili* . *Maw lbw iw Oft idiot Ilia it. .uilV. 
ïlYiwâr eat .1sIWlwil. lift lib W,.;..... - 

abater i..Y..11iwirYrrHa.--.- 

ItflwiiYM wSir w wl. Wr r **SW 
lib at* .Mir lMr.Mk. Mir. Ili, Via 
MMR..w 46.1111m 1161104. ir 

rwliwrïèfiwowwr.rr 
*moo e. 

Irw 

_NM 

--am _am.a trlra 
am A.Aliii 

I`.. 
r........ 

I.. Nos r.-ii11 r Si illlilrtllii II. I1111iilillr. `. .. rrli.i.rr lift ll... 
mks . r.rr. 1 

i111 
l ..011.1rr i -.MINIM rum err `- .. .. .JOIMAIN_MINI-a..M.:rMaa ___ 

Joysticks, light pens, trackballs and mouses are all pointers. 

tor terminals. Thus, as the stick is 
moved, analog -to- digital conversion cir- 
cuitry in the computer transforms the 
variable voltage into digital bytes that 
can be processed as data entries or used 
to move a cursor. 

Some analog joysticks have a "float- 
ing" stick that remains where it is 
moved. Others are equipped with 
springs that return the stick to its center 
position when it is released. Some cen- 
ter- return joysticks can also be operated 
in the floating mode. 

The digital joystick, commonly used 
with many low -cost home computers, is 
much simpler in design. It generates an 
output byte when its shaft is moved in 
each of eight directions. A typical digital 
joystick contains only four switches. The 
additional four output bytes are generat- 
ed when two of the switches are simulta- 
neously closed. 

Analog joysticks are usually operated 
in an absolute mode in which the cursor 
follows the position of the stick. Digital 
joysticks are rate devices. The cursor 
moves in the direction the stick is 
moved. When the stick is returned to its 
center position, however, the cursor sim- 
ply stops moving. The next time the stick 
is moved, the cursor follows in the same 
direction. Some rate joysticks increase 
the speed of the cursor as the stick is 
moved farther from its center position. 

Recently the features of absolute and 
rate joysticks have been combined in a 
hybrid device called the absolute /rate 
joystick. One such device normally func- 
tions as a rate joystick. When a small 

switch on the stick is pressed, the joy- 
stick functions in the absolute mode. 
The absolute mode permits very quick 
movements of the cursor to a general 
area of interest, while the rate mode al- 
lows the cursor to be precisely located. 

Quality joysticks for use with personal 
computers cost under $50, a good buy 
considering the ruggedness of most 

Inkwell Systems' Flexidraw. 

units. Specialized joysticks for flight 
control systems, radar operators, and 
outdoor use can cost considerably more. 

For instance, miniature, finger -oper- 
ated joysticks made by Measurement 
Systems, Inc. cost from $444 to $1126. 
Tiny silicon piezoresistive elements 
within these hermetically sealed joy- 
sticks generate a small voltage as pres- 
sure is applied to the stick. 

Trackballs 

The trackball permits very rapid 
cursor movements. It consists of an en- 
closed assembly containing a plastic ball 
that can be freely rotated in any direc- 

tion. As the ball rotates, it turns one or 
both of two small rubber wheels, each of 
which is attached to a shaft that is free to 
rotate. 

The shafts of the analog trackball are 
mechanically linked to the rotors of po- 
tentiometers. Other trackballs include 
encoding devices such as slotted pick -off 
wheels. A light emitting diode and pho- 
totransistor on opposite sides of the 
pick -off wheel cause a series of pulses to 
be generated as the trackball is moved. 

The trackball is well suited for very 
rapid movements of a cursor across a 
display and for causing a cursor to fol- 
low an on- screen outline. Simply by 
varying the speed at which the ball is ro- 
tated, the motion of the cursor can be 
varied from a slow crawl to a rapid clip. 
This is why the trackball is superior to 
the joystick for some kinds of video 
games. On the other hand, an analog joy- 
stick is generally a better choice for con- 
tinuous tracking of moving on- screen 
objects. 

Trackballs are more complicated, 
hence more expensive, than most joy- 
sticks. Precision units designed for mili- 
tary and flight control applications can 
cost more than $2000. Trackballs for 
home computers and video games can be 
purchased for as little as $30. 

The Mouse 

The mouse is a movable pointing de- 
vice. About the size of a bar of soap, 
most resemble an up -side down trackball 
designed to be rolled across the surface 
of a desk. Others incorporate optical 
sensors that generate pulses as the mouse 
is moved across the surface of a specially 
marked grid. 

Developed more than fifteen years ago 
at Stanford Research Institute, the 
mouse has only recently come into wide- 
spread use. It's biggest proponent, Apple 
Computer, has staked its future on the 
viability of the mouse as an efficient, ef- 
fective pointing device. Both Lisa and 
Macintosh replace function keys and 
complicated sequences of keyboard 
commands with on- screen options and 
icons that can be quickly selected by 
moving a small mouse -driven, on- screen 
pointer over them. The selection is then 
implemented by pressing a button on the 
mouse. 

It's important to understand the dif- 
ferences between mechanical and optical 
mice. A mechanical mouse detects 
movements of its rotating ball using the 
same methods applied to trackballs. 
Some mechanical mice create noise 
when they are moved. And the ball can 
transfer eraser particles and other debris 
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from the desktop to the inside of the 
mouse's housing. 

Optical mice have no moving parts. 
But the grid- marked pad they require 
occupies valuable desk space. 

An ongoing debate among mouse 
manufacturers concerns the number of 
switch buttons on the device. Apple 
claims the best approach is a single 
switch that can be operated in three 
modes. For example, one press might se- 

lect an option, two presses might imple- 
ment an operation and continuous pres- 
sure might draw a line. 

Others claim that multiple buttons are 
best. They note, for example, that sever- 
al buttons allow lines to be drawn with- 
out the nuisance of having to press con- 
tinuously on a switch. 

How effective is the mouse? A 1978 
project known as the Xerox study com- 
pared the relative effectiveness of the 
mouse, joystick and cursor and text keys 
for text selection and editing purposes. 
The mouse was " ... found to be the fast- 
est on all counts and also to have the low- 
est error rates." (Stuart K. Card, Wil- 
liam K. English and Betty J. Burr in 

Ergonomics, Vol. 21, No. 8, pp. 601 -613.) 
These advantages, however, must be 

viewed in light of the mouse's drawbacks. 
These include the fact that it requires 
space and is totally unsuited for use with 
lapsize and other portable computers. 
Furthermore, long -term operation of a 
mouse is more fatiguing than a joystick. 
Finally, the mouse is more expensive and 
more fragile than most joysticks. 

The Light Pen 

There's something magical about a 
pen that leaves behind a trail of color as 
it is moved across the face of a computer 
screen like an electronic paintbrush. 
And since the light pen is held and used 
like a pencil, it's operation is much more 
natural and familiar than most other 
pointing devices. 

The operation of a light pen is less 
mysterious than it appears. The screen of 
a cathode -ray tube used as a computer 
display is repeatedly scanned by a tightly 
focused electron beam. Therefore, be- 
cause of the slow response of the human 
eye, the entire screen appears to glow. 
Actually the glow is caused by a fast 
moving dot of light that can be easily 
sensed by a phototransistor or photodi- 
ode in a light pen. 

The light pen generates a pulse when 
it detects the sweeping dot. Since the po- 
sition of the dot at any time can be easily 
determined, the computer "knows" ex- 
actly where the light pen is pointed. De- 
pending upon the software, it can then 
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The Koalapad and PowerPad are two types of digitizing tablets. 

light (or extinguish) a pixel or select a 

menu option. 
Recently several light pens specifical- 

ly designed for home computers have 
been developed. Some cost as little as 
$25. Much more sophisticated versions 
can cost more than $100 and are sold 
with surprisingly complete software 
packages. 

Hewlett -Packard's touch screen. 

A particularly impressive light pen - 
software combination is Inkwell Sys- 
tems, light pen and Flexidraw' software. 
Designed specifically for the Commo- 
dore 64, Flexidraw's on- screen menu in- 
cludes such functions as Box, Circle, 
Line, Draw, Point -to- Point, Grid, Fill, 
Zoom, Rubber Band and Shade. 

Flexidraw can be used to make on- 
screen drawings such as circuit dia- 
grams, graphs, musical scores and 
floorplans. The completed drawing can 
then be printed on paper by a dot- matrix 
printer. 

Though in principle the light pen is 

more natural to use than most other 
pointing devices, it lacks high resolution. 

Worse, it's both tiring and unnatural to 
draw with a light pen on a typical com- 
puter monitor screen for extended peri- 
ods. These drawbacks may not be signifi- 
cant when the light pen is used for 
relatively short sessions. And they can 
be eliminated entirely if the display 
screen is mounted in a horizontal posi- 
tion. The screen then becomes a properly 
positioned sketchpad on your desk or ta- 
bletop for the light pen. 

Touch Sensitive Screens 

Touch sensitive computer monitor 
screens permit an index finger or, per- 
haps, a stylus, to function much like a 

light pen. They provide a very simple 
and totally natural interface between a 

computer and its operator. 
Because of the relatively large size of 

even the smallest finger tip, however, 
touch sensitive screens have low resolu- 
tion. While they are fine for selecting 
menu options, they cannot be used to 
point to a single character or digit. 

Some shopping malls have replaced 
their directory signs with a computer- 
ized touch screen system. Shoppers can 
find directions to any store in the mall 
simply by touching the appropriate cate- 
gory in the listing on the screen and, 
when it appears on the screen, the store's 
name. Instructions for finding the store 
then appear on the display. 

Several sensing methods for touch 
screens are in use. The simplest incorpo- 
rates two clear plastic sheets, each coat - 

(Continued on page 114) 
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New Architectures 
Novel computer designs 
promise a dramatically 
faster generation of 
computers 

BY ED TEJA 

DESIGNING computers that run 
faster than existing models is a 
never -ending challenge facing 

computer scientists. The task is largely a 
matter of looking at the places where a 
little more speed will make a lot more 
difference in the overall system 
performance. 

A block diagram of conventional 
computer architecture is shown in Fig. 
1. What can be done to speed it up? 
Without changing the architecture, 
about all a designer can do is choose 
newer and faster microprocessor chips. 
Since the processor does the bulk of the 
work in this design, faster processors 
usually mean faster computers. As a re- 
sult, a great deal of research effort has 
been dedicated to finding new manufac- 
turing processes and materials that will 
provide us with faster processors. 

proving the performance of these com- 
ponents will raise the system's cost, too. 
And you might find that even the system 
bus itself needs improvement. In this 
case, it's back to the drawing board to 
create a new system bus. Even after all 
this effort, the computer might still 
prove too slow. What then? 

Adding Processor Power 

Fortunately, faster processors and 
memory chips aren't the only solution to 
increasing a computer's speed. Design- 
ers can choose another tack -creating 
systems that use multiple processors. 
Each processor you add to the system 
has the potential of adding to its overall 
performance. 

Fig. 1. Basic computer architecture. 

But the newest processors are always 
the most expensive. This is one strike 
against relying on state -of -the -art com- 
ponents, but not the most important oñe. 
Using a fast new processor also demands 
comparable improvements from other 
system components. This might mean 
faster memory chips as well as disk 
subsystems that transfer data at higher 
rates (and this is a major bottleneck in 
many small systems) just to keep up with 
the processor's new -found speed. Im- 

Ed Teja writes frequently for C &E on 
computer electronics. 

Fig. 2. The Von Neumann design. 

The basic idea behind using extra pro- 
cessors to gain speed isn't a new one at 
all. In fact, it comes from one of the old- 
est adages applied to any problem solv- 
ing task - divide and conquer. Whether 
you are talking about armies or mathe- 
matics problems, breaking a big problem 
up into a bunch of easily solved smaller 
ones makes a great deal of sense. And 
your computer already does that much. 
When you program it to compute: 

x = (34*4) + (2*6) 

the computer doesn't try to handle it as 
one large problem, rather it breaks the 
problem into three smaller ones. Proper- 
ly divided, the problem is now to: 

(1) solve: 34 *4 
(2) solve: 2 *6 
(3) add result of (1) to result of (2). 

The point here is that steps one and two 
can be executed in any order, or, and this 
is important, they can be executed at the 
same time without adversely affecting 
the result. So instead of the system wait- 
ing the time it takes to perform two mul- 
tiplications sequentially, the system 
could assign both at the same time. In an 
8086 processor, the simplest possible ad- 
dition, a register -to- register immediate, 
takes three clock cycles. Doing all three 
steps in sequence would require three 
complete clock cycles for each addition. 

Performing the two multiplications si- 
multaneously would mean that both 
could take place during the same clock 
cycles. If you are in a hurry for the result 
(in a real -time industrial control situa- 
tion, perhaps), saving clock cycles can be 
significant. 

Adding Specialized Processors 

But this describes the solution -what 
does the hardware look like? To put sev- 
eral processors to work in a single sys- 
tem requires a new architecture. The 
simplest approach is to extend the basic 
architecture somewhat, using one or 
more specialized processors that are op- 
timized to repetitively perform a special- 
ized task. Take, for example, the math 
coprocessor. No one, even computers it 
seems, likes to do arithmetic. Math is the 
processor's most difficult task. There- 
fore, nearly every one of the popular 16- 
bit microprocessors has a math chip 
available to work with it. This chip, the 
coprocessor, sits on the bus along with 
the microprocessor and handles all math 
processing -at much higher speeds than 
the processor could handle them. 

Using the math coprocessor to save 
system time is fantastic if the application 
is sure to encounter certain types of 
math problems over and over again. But 
while the math processor is working, the 
main processor takes a vacation. It will 
pass the math problem to the math pro- 
cessor and wait for the answer; it won't 
do part of the math itself. So you still 
wind up doing all three steps of our 
problem in sequence. It is more of a di- 
vide- and -send -the -parts -to -a- specialist 
approach than it is divide -and -conquer. 

We are stuck with what is termed a 
control -flow or control -driven computer 
architecture; a design developed in 1945 
by John Von Neumann. The diagram 
shown in Fig. 2 describes the flow of data 
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Columbia University's research facility, where the Non -Von 1 is being developed. 

and instructions that defines the basic 
Von Neumann computer architecture. 

The program counter (PC) plays an 
important role in Von Neumann's 
design -it controls the passage of in- 
structions from memory to the proces- 
sor. The PC tells the processor the next 
activity that should take place. The pro- 
cessor itself decodes and executes each 
instruction. The instruction will contain 
the coded address of the data. Before the 
processor can execute the instruction, 
therefore, it must first fetch the data 
from memory. Another part of the in- 
struction tells the processor where to 
store the results when it is through exe- 
cuting the instruction. 

Adding a coprocessor doesn't really 
change the computer's design -it ex- 
tends it. We have modified the flow of 
data and instructions a bit so that the 
path appears as shown in Fig. 3. When 
the PC indicates that an instruction 
must be executed, the processor must 
still decode the instruction, but the math 
processor can access the data directly. 

Extending Control- Driven 
Computers 

You can gain a great deal more speed 
by extending the control -driven archi- 
tecture until it resembles a tree, with a 

central processor passing tasks off to in- 
dependent processing elements running 
concurrently (Fig. 4.). Each processor 
has access to the data directly, allowing 
it to run independently of the other pro- 
cessors. In the case of one such machine, 
the Non -Von 1 currently under develop- 

Memory 
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Fig. 3. Adding a coprocessor. 

ment by a group headed by Dr. David 
Shaw at Columbia University in New 
York, each processor has its own path to 
memory via an intelligent head unit -a 
disk head that will read just the data 
needed by the processing element that it 
serves. (For more information on this 
project, see the accompanying sidebar.) 

All control -driven machines suffer 
from one weakness -the programmer 

must decide, and then specify, how each 
problem will be divided among the pro- 
cessors. The central processor has no in- 
herent way of knowing which pieces of 
the job can be performed concurrently. 
The programmer must subdivide the 
work; the central processor will assign it. 
Programming, therefore, becomes more 
cf a chore with the enhanced architec- 
ture than it was on simpler machines. 

Data -Driven Madines 

But extending the existing architec- 
ture isn't the only way to improve per - 
formance. A new generation of designs 
might manage to gain speed and avoid 
the problems and limitations of control - 
driven machines by abandoning the Von 
Neumann approach altogether. Unlike 
the coprocessor approach, they will con- 
figure the processors as equal general- 
processing units that operate concur- 
rently. And unlike the Non -Von -1, these 
machines will automatically uncover the 
concurrency within a problem. 

Instead of using a program counter to 
control the flow of data and instructions, 
these machines will be either data- or de- 
mand- driven architectures. Let's see 
what that means. 

Data -driven machines quite simply 
call for a processor to execute an instruc- 
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Fig. 4. Extended design. 

tion whenever the data which that in- 
struction needs becomes available. To 
implement this, data is packaged with its 
destination and information about how 
it is to be processed, into units termed 
tokens. 

A network of input /output switches 
(Fig. 5) distributes the tokens to inde- 
pendent processors. Within each pro- 
cessing unit, the token flows through a 
circle where it is processed and then re- 
turned, via the network, to the system. If 
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Fig. S. Data -driven architecture. 

the information in the token indicates 
that other data is needed, the processor 
will monitor the network for data ad- 
dressed to the same location as the cur- 
rent data. If no other data is needed, the 
processor will fetch the appropriate in- 
struction and execute it. The processing 
unit then transmits the results via the 
network, to the destination required by 
the tokens. 

The University of Manchester has de- 
veloped a version of the data -driven ma- 
chine that uses 12 processors. It executes 
1.7 million machine instructions per sec- 
ond (MIPS). 

Demand -Driven Machines 

The last technique being used to make 
a computer's operations run in parallel is 
the demand -driven machine. Here, a 
task isn't executed until the results of 
that process are needed. Effectively, this 
prioritizes the parts of the problem. 

Known as symbolic reduction ma- 
chines to artificial intelligence research- 
ers, the demand -driven engines auto- 
matically reduce a complex symbol to a 
simpler one, repeating this task until it 
can reduce it no further. In semantic 
terms, the machine evaluates symbols 
until it reduces them to actual values. 
The expression 3 +4, for example, 
would become 7. The expression 2(3 +4) 
would first reduce to 2(7), then 14. 

The tree diagram shown in Fig. 6 il- 
lustrates how a demand -driven machine 
might execute the simple math problem 
we used earlier. The more complex a 
problem is, within limits, the more time 
the demand -driven engine saves when 
compared to Von Neumann machines. 

Apparently then, systems using paral- 
lel architectures resemble networks of 
computers more than conventional com- 
puter architectures. Each processor does 
its job independently of the others the 
same way that each user on a network 
does his or her job, while sharing valu- 
able system resources, such as a hard 
disk. Each user has access to the same 
data, the same programs, the same sys- 
tem capabilities. The success of the over- 
all operation depends on how well man- 
agement has divided up the problem 
parts and assigned them to the users. 

State of the Art 

Perhaps nowhere more than in artifi- 
cial intelligence applications, where the 
computer is called upon to do large 
quantities of calculations quickly, is par- 
allel processing awaited so excitedly. 
And the future is already beginning to 
appear. Architectures become more like 
networks and less like conventional con- 
figurations all the time. In other words, 
they become more parallel. The Lambda 
machine, for example, from LISP Ma- 
chines, Inc. (Culver City, CA) uses a 10- 
MHz 68000 microprocessor and a 4- 
board 32 -bit LISP processor that runs at 
20 MHz. Each processor has its own 
memory and its own bus. The LISP pro- 
cessor uses the NuBus with its 40M- 
byte/s peak transfer rate while the 68000 
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Fig. 6. Reduction machine. 

plugs into a conventional Multibus. 
The two processors are loosely cou- 

pled; the design is more parallel than 
many, but serves more as a practical ex- 
ample of the trend toward parallelism 
than as the first article of any particular 
architecture. The processors are nearly 
independent, but networked together. 

The dual -processor environment uses 
the 68000 (running Unix) to handle nor- 
mal system tasks; the faster LISP ma- 
chine runs the AI algorithms - directly 
executing instructions written in the 
LISP programming language. 

Speaking in Tongues 

Part of the process of dividing prob- 
lems and assigning tasks will reside in 
the system software. At least some of the 
success of parallel computers will de- 
pend on the ability of system software 
designers to develop high -level lan- 
guages that take adequate advantage of 
the hardware. And this is no mean feat 
by any estimation. 

At the University of Illinois in Cham- 
paign- Urbana, for example, researchers 
have spent 10 years working on making 
versions of the FORTRAN program- 
ming language that will support parallel, 
pipelined and multiprocessor systems. 
It's important that FORTRAN run on 
the next generation of machines, because 
it is the most popular language for large - 
scale scientific programming. Program- 
mers want to be able to use the vast num- 
bers of programs already written in 
FORTRAN. There's no pain like that of 
starting completely over. And most in- 
stitutions won't be willing to do it. 

But new languages are also being de- 
veloped; languages that uniquely allow a 
programmer to get the most from a high- 
ly parallel structure. Many of the algo- 
rithms used in artificial intelligence have 
been contorted to fit the demands of con- 
ventional programming languages. Per- 
haps languages based on those algo- 
rithms would help break new ground in 
artificial intelligence. 

Getting There from Here 

Currently research and development 
projects to create what is called the 
"Fifth- Generation Computer" are un- 
derway in the United States, Japan and 
Europe. The Japanese goal, in fact, is to 
have a commercial model available by 
the 1990s. This drive to build a non -Von 
Neumann, parallel processing computer 
should not only give new meaning to the 
word "fast," but should also create a 
computer the likes of which we've never 
seen before. 

72 Computers & Electronics 

www.americanradiohistory.com

www.americanradiohistory.com


WORKING FASTER TOGETHER 
C &E talks with 
Dr. David Shaw about 
his efforts to build 
a new kind 
of computer 

By Joe Desposito 

THERE are various ways to squeeze 
more speed out of a computer, as 
discussed in the accompanying 

article. One of them is being tried by Dr. 
David Shaw, whom we spoke with at 
Columbia University in New York City. 
Shaw has designed a machine, called the 
Non -Von computer which uses massive 
parallelism as its underlying architec- 
ture. He contrasts his approach with 
other parallel processing designs, saying, 
"There are certainly various interesting 
relationships between it (Non -Von) and 
other architectures, but I think that 
most people in the field will agree - 
especially my critics -that it has very lit- 
tle to do with other approaches to 
parallelism. 

"For one thing, many people today 
are trying to design parallel machines 
with one hundred, one thousand or at 
most a few thousand processing ele- 
ments. Our machine, on the other hand, 
is really designed to ultimately use a mil- 
lion processors or something on that or- 
der. And you have to use those proces- 
sors in completely different ways. Some 
of the influences on this architecture 
were, first of all, thinking about humans 
and how they work, and the association - 
al nature of human memory. We seem to 
come up fairly rapidly with many associ- 
ations to a single concept. Also, there's 
the notion of massive parallelism. We 
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Dr. Shaw is a pioneer in parallel processing design. 

know that the brain is made up of a tre- 
mendous number of neurons, and that 
there are a tremendous number of inter- 
connections between them. Even though 
the neurons work quite slowly -in com- 
parison to a computer a brain works ex- 
tremely slowly, or at least an individual 
neuron does -when you put them all to- 
gether, the net processing power of the 
brain seems to be sufficient to do all the 
things that we do. It's not that Non -Von 
is an attempt to be a brain by any means. 
And it's not that I believe that the brain 
is organized that way. But those are 
some of the subtle influences that pushed 
me in that direction." 

Dr. Shaw's knowledge of the brain's 
structure doesn't come from casual read- 
ing about the subject. He studied experi- 
mental cognitive psychology at the Uni- 
versity of California at San Diego 
(UCSD). His advisor there was very in- 
terested in using the computer to model 
how people think and remember things, 
what attention is all about, and so forth. 
That's what first got Shaw interested in 

making computers do things that seem 
to require intelligence. He went on to do 
graduate work at Stanford University, 
one of the two important research cen- 
ters for that type of research at the time. 

Shaw studied at the artificial intelli- 
gence laboratory there, trying to make 
computers do things that we consider in- 
telligent. Near the end of his graduate 
career he realized that, even if he and his 
colleagues could figure out what thought 
is about and how you might trick a com- 
puter into imitating it, available comput- 
er power would be a limiting factor. That 
is, even if they were able to figure out 
how to get a computer to understand 
people speaking English and figure out 
what they were talking about -and 
there were still a lot of problems as to 
how they would go about achieving 
this -it would take existing computers 
hours to do things that ought to happen 
in seconds. That led Shaw to look at rad- 
ically different ways of organizing com- 
puters to enable them to do work much 
faster. Most of his research over the last 
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New Architectures 

five years has focused on this problem. 
He has also done work on artificial intel- 
ligence, database management, and oth- 
er applications of computers. But his 
main concern is how these tasks can be 
done dramatically faster using complete- 
ly different types of computers. 

Dr. Shaw's perspective is not only the- 
oretical; it's practical, too. Before he got 
his PhD at Stanford, he took out some 
time to start his own corporation and he 
ran it for three years. This gave him a 
slightly more practical perspective on 
the question of computation. It was real- 
ly the first time that he stopped thinking 
about how "thought" could be accom- 
plished on a computer and started to 
consider questions like efficiency and 
what computers really are and how they 
are organized. 

What's the current status of the 
project? Dr. Shaw says, "There have 
been two significant milestones to date. 
One was having a chip that was 100% 
functional. The chip had a single proces- 
sor on it, not the eight it will ultimately 
have, but it executed all of the instruc- 
tions perfectly. That was just recently 
accomplished. The next big milestone 
will be producing our first prototype, a 
very small one. What we'll be doing is 
hooking up 64 of these single -processor 
chips in the same way that they will be 
hooked up in the final machine. So it will 
be a real Non -Von machine, but it will 
only have 64 processing elements. It 
won't be enough to demonstrate any- 
thing useful in terms of speed, but it will 
demonstrate that the approach works 
and give us the signal that our further 
work will be likely to produce a machine 
that could do something- funding per- 
mitted. The time that we're shooting for 
is the end of this year. At that time we 
should also have software to run on the 
machine. It won't be very extensive - 
just some toy programs -but we would 
be able to demonstrate a working 
machine. 

As director of the project, Shaw over- 
sees both the hardware and software de- 
velopment of the machine. However, the 
key person involved with the hardware 
effort is research engineer Ted Sabety, 
who has three other full -time engineers 
on his staff. In addition, he has a fairly 
large number of students working either 
for him or one of the other engineers. Al- 
though they aren't full -time staff mem- 
bers, per se, many of them spend huge 
amounts of their spare time on the 
project. "Because it's an exciting project 
for them," says Dr. Shaw. On the soft- 
ware side, most of the work has been 
done by PhD students doing theses, who 
report directly to Shaw. "We have had at 

least 60 people thus far writing software 
for Non -Von, or rather simulating it," 
says Shaw, "since we don't have a com- 
puter actually working." 

Creating a new computer means using 
existing software and hardware as your 
primary tools. Dr. Shaw's group first de- 
fined what they wanted their computer 
to be and then went to great lengths to 
simulate it at various levels of detail. In 
fact, they have five levels of simulation 
for the machine. The first is to see 
whether or not programs can be run on 
it. Then there is a more detailed level to 
find out if the data is transferred between 
the registers the right way. The levels go 
all the way down to testing the primitive 
physics properties (device physics) that 
described the behavior of the transistors. 
Much of the work was done using ordi- 
nary computers, mostly from Digital 

The big prize 
in the field 
will be a 

successor to 
the Von Neumann 

Equipment Corporation (DEC). Soft- 
ware simulation is one part of the project 
and it is proceeding for designing later 
versions of the computer and for writing 
new programs for the one being imple- 
mented now. 

The other part is the actual hardware 
design, which involves design of the 
chip. For that they use color graphics 
displays connected to DEC VAX com- 
puters. They also use a whole set of de- 
sign tools imported from places such as 
Berkley and MIT and software that they 
wrote themselves. The final part of the 
process is submitting integrated circuit 
chips to a manufacturer, first with vari- 
ous components of the processor, then 
with larger and larger pieces until a com- 
plete processing element is built. With 
this final step of processor design al- 
ready completed, they have begun order- 
ing all the components for the first pro- 
totype, Non -Von 1. They now have to 
put the whole system together. "And 
find out why it doesn't work the first 
time, because it never does," commented 
a smiling Shaw. "At that point we'll be 
able to perform some really interesting 
experiments with it." 

Where does the broad range of abili- 
ties needed to build Non -Von 1 from 
scratch come from? "No one person on 
my staff has all those abilities," says Dr. 

Shaw. "For example, Ted Sabety came 
to us from Hewlett -Packard's integrated 
circuit labs where he was involved with 
several things. He was himself an IC de- 
signer, but also a consultant within the 
company, telling other people various 
things about how IC design works. This 
is, in fact, one of our advantages over 
many universities -most of them don't 
have a Ted Sabety. They have mostly 
university people who have learned 
about the process of IC design through a 
very effective system of teaching it, 
which has been spread through the 
country during the past three years. But 
the system doesn't help you get out of se- 
rious unexpected binds that come up 
when you're building a production chip. 
And then we have people with different 
sorts of experience in other technologies. 

"We also go outside for help -often to 
our competitors. For example, Chuck 
Seitz of Cal Tech, who I think is one of 
the most gifted researchers in this field, 
is building some very interesting ma- 
chines that are organized according to 
completely different principles. He 
doesn't really agree with our basic archi- 
tectural principles, but we enjoy talking 
to each other, and he has helped us tre- 
mendously in thinking out how we were 
going to do our timing and solve other 
system problems." 

Does Dr. Shaw see commercial viabil- 
ity down the line? "I'm not sure about 
that," he says. "There seems to be some 
evidence in selected areas to indicate 
that it ought to be commercially viable. 
But we won't know until we actually 
build one. But I guess I should say that 
we wouldn't be doing any of this unless 
we thought it had the that kind of poten- 
tial. Not that we want to do it here, but 
we're really interested in producing a 
machine that will have a substantial eco- 
nomic impact. It's just a long process of 
research and trying it out on various ap- 
plications until one knows that it's 
possible." 

When asked whether he thinks his ap- 
proach to parallelism is the best one, 
Shaw responded, "Again, it's hard to 
say. I think it's premature to say whether 
Non -Von or any of the other machines is 
using the strongest approach. Most of 
my serious colleagues have some inge- 
nious ideas, and we aren't yet able to 
compare them. We really won't know 
until we see a completed machine, find 
out how much it costs, and see if it's 
maintainable, produceable, and so forth. 
Then we can actually run some applica- 
tions programs generated by real users, 
instead of generated just as test 
programs. 

(Continued on page 111) 
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Have you been looking for 
the magazine to make 
your Color Computer 

more colorful ... versatile and 
fun ?! It's here... in full color... 
with bright new ideas. pro- 
grams and games -The COLOR 
COMPUTER Magazine, the 
magazine for TRS -80 Color 
Computer users and owners! 
Every issue of The COLOR 
COMPUTER Magazine brings 
you a new "users manual" and 
program guide each month! 
You'll get: 

Programs for home and busi- 
ness... adults and kids! 
Software and Hardware 
reviews on the best (and least 
expensive) ways to upgrade 
your system! 
Games of skill, chance and 
luck! 
Sound and music synthesizing 
tips! 

How -to articles for the "Do -lt- 
Yourselfer"! 

You'll also find current listings 
of new products, directories 
and compatible peripherals for 
your Color Computer! 

r 

ADD "LIVING COLOR" TO 
YOUR HOME COMPUTER 
AND SAVE UP TO 41% WITH 
The COLOR COMPUTER 
Magazine! 

YES: I want to make my Color Computer more 
versatile! Please enter my subscription to 
The COLON: COMM TER Magazine for: 

One year for $17.97. I SAVE 28 %! 
Two years for $31.97. I SAVE 36 %! 
Three years for $43.97. I SAVE 41 %! 

Savings based on full one -year (12- issue) subscription price of $24.97 . 

Mr /Mrs /Ms 
8H070 please print name in full 

Company 

Address 

City State Zip 

Check one: Payment enclosed Bill me later 
Charge my: American Express Visa MasterCard 
Card No. Exp. Date 
Please allow 30 to 60 days for delivery of first issue. 
Add $8 per year for Canada and all other foreign countries. 

THE COLOR COMPUTER MAGAZINE -PO. Box 2597- Boulder, CO 80322 
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STOCKS, 
BONDS & 
PERSONAL 
COMPUTERS 
Brokerage firms, beginning with 
EF Hutton, are providing on -line access 
to customers' account information 

BY BARBARA E. McMULLEN 
& JOHN F. McMULLEN 

ON December 13, 1983, after 5 years of planning and de- 
velopment, EF Hutton & Company introduced an elec- 
tronic information service called Huttonline. With this 

step, Hutton became the first securities firm to provide such a ser- 
vice to its clients. It also became one of the few companies with 
foresight enough to design a system before it became economical- 
ly feasible to market it. While we expect that EF Hutton will soon 
have competition, the story of this unique product warrants our 
attention. 

What is Huttonline and why is it important? It is a system that 
enables Hutton's clients to use a personal computer or terminal 
to access Hutton's computer files containing its Research and In- 
vestment Briefs as well as the client's own accounting records. It 
also allows the client to send messages to his Hutton account ex- 
ecutive (AE) through the system and receive investment reports 
and messages from his or her AE. The system is menu -driven, 
and we expect that Hutton's clients will find it easy to use. The 
service is available to them for an initial charge of $25 and a 
monthly fee ($17 for the first 2 hours of use and $7.50 per hour 
thereafter). 

The importance of the system is hard to overestimate. In an- 
nouncing the service, Norman Epstein, Executive Vice President 
and Managing Director of Operations at EF Hutton, said, "We 
are bringing our computing and communications resources even 
closer to the client. The home is the last frontier." We agree with 
Mr. Epstein and think it is obvious that Hutton has far outpaced 
its competitors in this area. 

A service like Huttonline brings its users immense benefits that 
reach far beyond those directly related to investment. A signifi- 
cant portion of subscriptions (33% to date) come from individ- 

Barbara and John McMullen each have nearly 20 years experi- 
ence in data processing for the securities industry. 
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Connection to 
CompuServe 

Connection to 
Huttonline 

Acccount 
Validated 

Host: EFH 

VIC: 
Password: 
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1. Use the Service 
2. About the Service 
3. Quit the Service 

1. Your Account 

2. Investment Briefs 

3. Research Briefs 

4. Communications 1c* 
Y 

1. Order Sign -Up Kit 
2. Service Description 
3. Commands & Usage Tips 
4. What Is New on Huttonline 

enu o 
Available 
Reports 

enu o 
Available 
Reports 

fi. Balances 
2. Portfolio 
3. Recent Transactions ' 

4. Transactions by Class 
5. Open Orders 
6. AMA /ARA Checking 

quilmomorr 
1. Send Message to Your Account Executive 
2. Send Feedback to EF Hutton 
3. Read Your Mail 

1. Essential Commands 
2. Go Commands 

Fig. 1. Menu tree for the Huttonline service. 

uals who have never before had up -close 
experience with computers or terminals. 
Using this system is bringing computer 
literacy to the novice; and, for many, it 
will be but the first step toward the use of 
other information services such as 
CompuServe, The Source, and Dialog, 
and programs for word processing, 
spreadsheet analysis, and database 
management. 

Another long -range benefit will ac- 
crue to users of Huttonline and any simi- 
lar services that may arise. They will 
take part in a democratization of the in- 
vestment decision- making process. As 
most insiders in the investment commu- 
nity know, institutions and professional 
investors have access to much more 
timely and comprehensive information 
and research opinion than the average 
individual investor. The reason for this 
advantage is not insidious; it relates, 
rather, to the cost of disseminating 
masses of information. 

Institutions have both the capital to 
obtain costly services and a method of 
receiving such services with little or no 
out -of- pocket expense. As such where- 
withal has normally not been available 
to the individual investor, there has been 
a decided difference between the quanti- 
ty and quality of investment information 
available to individuals and that to fi- 
nancial institutions. Now, the gulf has 
been made smaller. Already available 
from Dow Jones are public disclosure in- 

formation (including SEC form 10K), 
earnings estimates, fundamental infor- 
mation (from Media General), and auto- 
matic searches of the Wall Street Jour- 
nal, Barrons, and the Dow Newswire. 
Now, research opinion and specific cus- 
tomer information is dispensed through 
Huttonline. 

While the above points may be inter- 
esting from a social science viewpoint, 
Huttonline would have little impact if it 
were not an attractive product offered at 
a reasonable price -which it is. Further- 
more, it would not be considered for dis- 
cussion in this magazine if it were not an 
innovative system that made use of state - 
of- the -art electronic technology -which 
it does. 

Background 

Over 5 years ago, the management of 
EF Hutton recognized that eventually 
there would be the capability to deliver 
information directly to individual 
homes. They set up an organizational 
entity to study this rapidly developing 
world of microcomputers, videotex de- 
vices, and information services, hoping 
to determine what impact such develop- 
ments might have on their own business. 
Chosen to head this study was Vincent 
T. Pica II, a staff assistant to Norman 
Epstein. 

Pica had joined Hutton immediately 
following his graduation from Iona Col- 

lege in 1975. In the 3 years of his employ- 
ment at Hutton that preceded this as- 
signment, he had come to appreciate 
how well the company had responded in 
the past to technological opportunity in 
supporting its securities business. In 
1904, the year the firm was founded, Ed- 
ward F. Hutton helped finance the first 
private, direct coast -to -coast communi- 
cations wire. (Hutton still holds Western 
Union's contract No. 1.) Since the time 
when Epstein was responsible for its 
data processing and communications re- 
sources, the firm pioneered the following 
applications: 

1966 -Use of a third -generation, 
general -purpose computer (IBM 
System 360) for message switch- 
ing and order entry. 
1973 -Branch- office retrieval 
from a central database. 
1975- Installation of a compre- 
hensive, high -speed telecommuni- 
cations network. 
1976 -Integration of its market 
data system (Bunker Ramo Sys- 
tem 7) into its private communi- 
cations network. 

In this environment, Pica felt confi- 
dent in taking on this assignment even 
though it appeared that such in -home 
service would not be practical or eco- 
nomically feasible to anyone concerned 
until the 1990s. 

By 1980, it became obvious to Epstein 
and Pica that technology was moving 
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much more rapidly than they or anyone 
else had expected. To better enable 
Hutton to take advantage of the bur- 
geoning technology, a new organiza- 
tion -MIS Operations -was set up un- 
der Pica; and his charter was expanded 
to include the support of microcomput- 
ers throughout Hutton's internal organi- 
zation. Pica was presented with staffing 
and budget authorization and instructed 
to develop a formal plan for carrying out 
these responsibilities. 

As a first step in the support area, Pica 
began planning an internal newsletter 
that would provide general information 
about personal computers, product re- 
views, and recommendations. To put 
this newsletter into operation, and to as- 
sist him generally, Pica added Lee R. 
Greenhouse to his staff. Shortly there- 
after, EF Hutton Personal Computing 
Newsletter came into being. 

At the same time, Pica and Green- 
house were planning the overall duties of 
MIS Operations. It was then, also, that 
Huttonline was conceived and integrat- 
ed into the overall plan. The concept of 
Huttonline was dynamic for Pica and 
Greenhouse because expanding technol- 
ogy continually made new things feasi- 
ble. Also, the planner's view of Hutton - 
line's place in the overall scheme of 
Hutton operations changed dramatical- 
ly. It was originally conceived as a sup- 
plementary service to benefit Hutton by 
increasing the number of accounts and 
improving the productivity of account 
executives through reduction of time - 
consuming customer inquiries. Soon, 
however, it came to be viewed as a signif- 
icant product with a marketability of its 
own. 

Pica and Greenhouse also foresaw 
that this service would attract clients 
who did not have either microcomputers 
or terminals of their own and that many 
of them would need guidance in select- 
ing and installing a computer to use the 
Huttonline. They realized that it would 
be both a service to such clients and a 
source of revenue to sell the necessary 
equipment directly to clients requiring 
it. With the approval of management, 
they began to negotiate with the appro- 
priate vendors to become what is known 
in IBM parlance as a VAR (Value Add- 
ed Reseller). 

By June 1983, it was decided that 
Huttonline was to be viewed as a profit - 
making entity. Agreements were 
reached with Convergent Technologies, 
IBM, Wang Laboratories, and Quazon, 
allowing Hutton to act as a vendor for 
their equipment. Huttonline was public- 
ly announced and launched on Decem- 
ber 13, 1983. 

-' UIE1dTRON/HUTTOM EFH13B 

BOUGHT-.SOLD 
ACCT N 019 12345 

TRONSACTION, 
DATE /TYPE 

BOUGHT 
10/04 HYDRAULIC COMPANY 

2 

SOLD TO PAY FOR BUY 
10/04 HUTTON AMA CASH FUND 

1 

BOUGHT 
10/06 HUTTON AMA CASH FUND 

1 

SOLD 
10 22 GTE CORPORATION 

DESCRIPTION 

THRU 10/31/82 

OTY/PRICE 
AMOUNT 

200 
17.375 

3.567.00 
3,432 
1.000 

1,567 00 
16.577 

1.000 
16,577.00 

100 

37.000 
1,622.00 

Personal accounting service. 

Investment briefs menu. 

-IEWTROn.HUTTON 
YOUR RCCOUtIT 

RCCT * 019 12345 

1 MONEYLIME BALANCES 
2 PORTFOLIO 
3 TRANSACTIONS THIS MONTH 
4 TRANSACTIONS BY CLASS 
5 OPEN ORDERS 
6 AMR /ARA CHECKING 
7 RESEARCH 
8 FEEDBACK TO EF HUTTON 
9 MESSAGE TO ACCOUNT EXECUTIVE 

=/=Hutton 
loillroloristrarrrif 

Account menu. 
VIEWTROM/HUTTON C.NrH- 

STOCK PICKS: OVER THE COUNTER 

Securities as aggressive purchases 
for a 6 to 18 month period. 

RECENT 1 -YR. 

COMPANY PRICE TARGET 

Electro -Rent Corp (ELRCI 18 30 

Fortis A.B. (FOPHY1 45 65 

First Union Carp (FUMCI 26 37 

McCormick (MCCRKI 28 41 

SFE Technotogg (SEEM) 19 34 

o. .. , rr . 

Research brief. 
vSEYrROMrHUTT6FC- 
MESSAGE TO ACCT EXEC 

TO, JOHN SMITH ONE BATTERY PARK PLOZA 

OHM I M VERY INTERESSTED IM THE 
MEW ARA ACCOUNT OFFERED BY HUTTON. I SOW 
AM RD IM THE PAPER. PLEASE SEND ME INFO 
AND AM APPLICATION. 

THANK YOU 

JOE N£LSOM 

IEXT ENOI7EI Ut[t hiLY 

Electronic mail. 

Design Considerations 

There were two main goals in design- 
ing the system. The first was to provide 
the client with as much information as 
possible in the most efficient manner. 
The second was to insure that the system 
served only as a supplement to the ser- 
vices performed by the Hutton account 
executives. It was very important that 
Huttonline in no way reduce the respon- 
sibility of the AEs in managing the cli- 
ents' accounts. The New York Stock Ex- 
change and other agencies have 
"know -your- client" regulations that 
make AEs responsible for questioning 
any client trading activity that is incon- 
sistent with either the client's stated or 
normal trading objectives. Nothing in 

the system design could be allowed to in- 
terfere with carrying out this responsi- 
bility. In short, there could be no input- 
ting of orders directly by clients. 

Another obvious design requirement 
was that the system be easy for the client 
to use. For many of them, this would be 
their first, and perhaps only, use of com- 
puters or terminals. Finally, the system 
had to be compatible with Hutton's 
overall high -speed communication net- 
work, Compass (an IBM TCAM com- 
munications system based on IBM 3033 
and 3083 mainframes). Another new 
Hutton system, BIPS (Branch Informa- 
tion Processing System), is to be added 
to deliver electronic mail through 
Huttonline to the AE. BIPS is to be 
based on Data General MV /4000 
superminicomputers in each of the 400 
Hutton branch offices and will control 
over 8000 Data General Dasher and 
Bunker Ramo System 7/90 terminals. It 
will operate under Data General's CEO 
(Comprehensive Electronic Office) 
automation software. 

System Configuration 

In selecting equipment for both the 
client's use and the communications be- 
tween Hutton and the client, Pica was 
concerned with imposing as few techni- 
cal restrictions as possible on the client. 
He wanted any client anywhere to be 
able to access the system through public 
telephone lines (at local rates) using 
whatever terminal, personal computer, 
or communications device was available. 
This precluded terminals designed ex- 
clusively for use with Huttonline as well 
as the use of private communications 
lines connected directly to Hutton. Ac- 
cording to Epstein, the aim was "to de- 
liver services to clients through any ap- 

(Continued on page 112) 
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IN-CIRCUIT 
EMI 11 ATIAU 

IVey 
A diagnostic approach to fixing a microcomputer from the inside out 

BY LES SOLOMON 

s ¡ ¡¡ r w ú. 
4111111111111.11111 

RS -232 
Terminal 

Emulator 
control 

unit 

Ribbon 
cable 

Plug assembly 

CPU 
socket 

Target 
system 

Fig. 1. The microprocessor in the faulty computer is replaced by the in- circuit emulator. 

DESPITE preventive mainte- 
nance, any piece of digital 
equipment from a microproces- 

sor- controlled washing machine to mi- 
crocomputer can "go down" at any giv- 
en instant. When this happens, what can 
you do? 

Once the initial panic is over, the next 
thought is to find out what went wrong 
and repair or replace the faulty part. 
This article will focus on microcomput- 
ers although the same diagnostic ap- 
proach can be used for any piece of 
digital equipment that uses a micropro- 
cessor as the controlling element. 

The first thing most people would do 
is to reach for the diskette containing 
system diagnostic procedures, or call 
whatever form of diagnosis utility (if 
any) that is built into the operating sys- 
tem. Although these are both obvious 
choices, the chances are that they will 
not work. 

Les Solomon is Technical Director of 
COMPUTERS & ELECTRONICS 

For a computer to run such a utility, 
the bulk of the system must be operat- 
ing. This includes the microprocessor, 
RAM, ROM, I/O port, the disk con- 
troller, the disk drive, the diskette, and 
the bulk of the ICs in the system. 

Then there is the question of disk - 
based CPU diagnostics. If the CPU is 
bad and requires the diagnostic, how do 
you run it? 

To further compound the problem, it 
is always possible that the hardware is 
good, and the fault is in the software. 
Then what do you do? 

There is an answer to this seemingly 
unanswerable paradox, and it is called 
"in circuit emulation," or I.C.E. for 
short. 

To use this approach to digital servic- 
ing, in which every element in the faulty 
computer can be tested, all that the non- 
working system needs is system operat- 
ing voltage (usually +5 volts) and 
"clock." That's all. The emulator 
doesn't need any of the target system's 
memory or I /O. 

The operating voltage can be checked 
using a dc voltmeter, while almost any 
oscilloscope can show the presence of 
the clock signal at the pertinent CPU 
chip and bus pins. 

An emulator can be used for debug- 
ging hardware and software, pinpoint- 
ing potential problems before produc- 
tion, or for on -site repair calls to save 
the expense and bother of bringing com- 
plete systems into the shop for repair 
when only a plug -in board has a fault. 

For the sake of this discussion, con- 
sider a hypothetical situation in which 
your computer's disk drive is acting up. 
Thus, even if you had the best diagnos- 
tic utility on the planet, there would be 
no way for you to load it. 

How It Works 

An emulator is a digital diagnostic 
device that permits complete control of 
the target microprocessor's function, 
including control of every device con- 
nected to the system bus. Although em- 
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ulators are (or soon will be) available for 
almost every microprocessor, our atten- 
tion here will be devoted to a low -cost 
emulator for Z8O systems from Nicolet 
Paratronics Corp. of Fremont, CA. 

To get started, as shown in Fig. 1, the 
microprocessor in the faulty computer 
is removed from its socket, and replaced 
by a plug with similar pins that is con- 
nected to the emulator control unit via a 
lead- mating pod. The emulator con- 
tains a microprocessor indentical to 
that removed from the faulty system, 
and has its own dedicated operating sys- 
tem in ROM. Thus, in its most basic 
mode of operation, the emulator 
"tricks" the target system into "think- 
ing" that nothing has changed. The em- 
ulator operating system is controlled by 
a conventional RS -232 terminal driven 
by circuits within the emulator. 

However, as selected via the RS -232 
terminal, the emulator firmware allows 
examination and modification of the 
microprocessor's internal registers, and 
provides the capability to alter and ma- 
nipulate the system RAM, to imple- 
ment and observe systen I/O opera- 
tions, to control interrupts, to 
single -step the program to trace instruc- 
tions, and to perform all the functions 
shown in Table I. Thus, almost all possi- 
ble functions in the target system can be 
tested and checked. 

In the following discussion, all emu- 
lator commands and the resulting CRT 
screen displays are specific to the Nico- 
let unit. 

Basic Operation 

Since emulation is at the CPU (ma- 
chine language) level, it is very impor- 
tant that the user have a full under- 
standing of the machine -language code 
of the program being run on the faulty 
target system. 

When the target computer is turned 
on, it must first be reset. This is done 
automatically in many systems. 

The reset command places the emula- 
tor in the GO mode which permits the 
target system to operate just as if its own 
microprocessor had never been re- 
moved. In this mode of operation, the 
emulator is said to be transparent to the 
target system. 

The RS -232 terminal screen display 
will then produce a status message to in- 
dicate that the terminal, emulator, and 
the target system are all properly inter- 
acting. If by chance, the disk drive prob- 
lem goes away, then the Z8O that was re- 
moved from the faulty system was the 
problem. 

Unfortunately, things are rarely that 

___-. 
gi? E(..=0000 DE=E758 HL=~13?1 == SFC. P=E701 nt(P)=, ,. 

A'=îF B'=îFFF D'=FFFr H'= FF 1'=FBAB 1'=FBDF 1=00 

OK =___} T 

0=60 EC=0000 DE=E753 HL= 331 S=E3FC P=E702 M(P)=23 
5.7HiiNC A' =7F B"=?FFF, D, =FFFF H . FFF .8'=FBAB Y=FBDF 1=00 

. Dk' ---,===.\ T 4 

H=SO BC=0000 DE=E753 HL= 332 S=E3FC P=E703 M(P)=C.6 
' =7F' B'=îFFF D'=FFFF - H'=.FFF .ti=FBAB Y=FBOF 1=00 

A=,'0 8C=0000 DE=E753 HL=E832 S=E8FC P=E705 M( P )=C2 
3.HJKC =?F E'='FFF D'=FFFF -.H'=FFFF Y=FSAB Y=FBDF I=00 

Y-?! BC=0000 DE=Eî53 HL= 232.. S=E8FC P=E6FE .MCP )=36 
=3Ht?rC R' =7F B'=?FFF D-,.-rF H'= jFFF X=FE.AB Y=FBDF 1=00 

ä=70 BC=0000 .DE=EîSQ HL= 832' 'E3FC P=EîOEi M,(P>=23 
.q7ur,,tH,_ A.'i7F B'=7FFF D'=FFFF. H'=-:.FFF X=FBAB Y=FBDF :=00 

Fig. 2. Quit and trace commands. 

OK =___? MT E::00, EBFF 

OK =___` E FF 
---> 80 

O!'====?OFES1 

OK ====> LD FF, tiCl. Fi1 , LaCa; RL 

Fig. 3. Memory test. 

MAIN' TRIG, 0068 CALL 00C2H 

+001 006C . C2 OPERAND FETCH 

LOC: ® +002 006D 00 OPERAND FETCH 

+003 1FFC 00 STACK WRITE 

.SIG: +004 1FFB. 6E STACK WRITE 

145E A057 +005 0002 REI . ' 

+006 iFFB 6E STACK READ 

+001 1FFC 00 STACK READ 

+008 0097 .31P ` 009AH 

+009 0098 9A OPERAND FETCH 

+010 0093. 00 OPERAND FETCH 

+011 009A JM 009DH 

+012 0098 9D OPERAND FETCH 

+013. 009C 00 OPERAND FETCH 

+414 0096 JP 00AOH 

0015 009E AO OPERAND FETCH 

Fig. 4. Assembly /disassembly. 

easy and the disk drive will probably 
still give you trouble. At this time, the 
best approach is to halt CPU operation 
and examine the processor registers, 
particularly the program counter which 
will tell you whether or not the target 
system is even executing the program 
within the disk driver routine. 

After the prompt is displayed (in the 
case of the Nicolet instrument, this is an 

OK followed by an arrow), the user 
types in the Q (uit) command. This act 
stops the Z8O, inhibits interrupts and 
bus requests, and displays a listing of 
current Z8O registers and the SZHVNC 
system status flags on the CRT screen as 
shown at the top of Fig. 2. Note that the 
program counter (P register) is at ad- 
dress E7O1 which is where it should be 
when exercising the disk driver routine 
in this particular program. 

The next terminal entry is the 
T (race) command which is used to fol- 
low a program through one or more in- 
struction steps. After each instruction is 
executed, the monitor CRT displays all 
the CPU registers and flags. 

When the T is used alone, only a sin- 
gle instruction is traced. When a T is fol- 
lowed by a number such as 4 (as shown 
in Fig. 2), that number of instructions 
will be traced and displayed. 

Examining these particular instruc- 
tions, and comparing them to what 
should be going on according to the pro- 
gram, shows that the disk driver routine 
is functioning as it should. 

Up to this point, everything looks 
normal. So, the next thing is to test the 
target system memory. This is accom- 
plished by entering MT (memory test) 
after the prompt, followed by the start- 
ing and ending addresses (E8OO and 
E8FF in the example shown in Fig. 3) 
This particular memory test uses a 
"walking" is and Os pattern. If an error 
is detected, the address of the failed bit 
is displayed, otherwise the OK prompt 
appears. It takes approximately 15 sec- 
onds to check each 1K block of 
memory. 

If the target system passes the memo- 
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Fig. 5. Block diagram of an in- circuit emulator. 

ry test, the next step is to check the sta- 
tus of the disk I/O port. This is done by 
entering the command E (xamine) after 
the prompt followed by the address of 
that port (FF in the example shown in 
Fig. 3). The emulator returns 80H from 
the port which, according to the pro- 
gram, indicates that the disk drive is 
ready. 

The fourth line in Fig. 3 shows the use 
of an O (utput) command to send in- 
structions to the disk head at port FE. 
The instruction 81H loads the disk head 
and sets the direction to "out." 

'The fifth line shows a simple routine 
that first sends a 0 to port FF, followed 
by a 1, a 0, and the command RL (Re- 
peat Line). The effect of this alternating 
sequence is to skip the disk head from 
one track to the next in a continuous 
fashion so that the disk driver circuit 
can be checked with an oscilloscope if 
desired. 

Thus, even with just a handful of the 
48 powerful commands shown in Table 
I, you will note that an emulator per- 
mits some fairly in -depth tests. 

Bells and Whistles 

Most emulators display instructions 
and data from the target system in hexa- 
decimal format. Some (including the 
Nicolet instrument) display this infor- 
nation as mnemonics -the English lan- 
guage equivalent abbreviation of the 
hex data which is far easier for the hu- 

man operator to read and understand. 
The process of translating a machine - 

language instruction into its mnemonic 
equivalent is called "disassembly ". For 
example, the Z80 instruction for a jump 
in binary is 11000011, in hexadecimal it 
is C3, while the more understandable 
mnemonic is simply JP (JumP). An ex- 
ample of disassembled code for the Z80 

An emulator 
permits complete 

control of the 
microprocessor's 

functions 

is shown in Fig. 4. 
The opposite of disassembly is called 

"assembly." In this mode the emulator 
accepts an English -language mnemonic 
and translates it to machine language 
for use by the processor. For example, if 
the programmer wants to jump to a par- 
ticular item, he writes JP xxxx where 
the xxxx is the address to which the pro- 
gram should jump. The assembler con- 
verts this to the machine readable bina- 
ry 11000011xxxx. 

An emulator having assembly and 
disassembly capabilities and used with a 
computer (instead of just with a termi- 

nal) produces a Microprocessor Devel- 
opment System that can be used to de- 
velop, test, modify, and patch software 
in a target system. 

Emulator Design 

The block diagram of a typical in -cir- 
cuit emulator is shown in Fig. 5. 

To accomplish a low parts count (six 
ICs), Nicolet elected to use a 6 -MHz 
Z80B as the main processor, a custom 
control miscroprocessor that incorpo- 
rates the operating system within its in- 
ternal ROM, two high -speed custom 
logic arrays, a PROM containing the 
assembly /disassembly routines, and an 
address latch for the PROM. 

Some emulators multiplex a single 
CPU to perform the functions of both 
main and control CPUs. In the Nicolet 
instrument, the Z80B takes the place of 
the CPU removed from the faulty target 
system and acts like a Z80 and nothing 
more. The separate control CPU han- 
dles all aspects of the emulation includ- 
ing command execution and error 
reporting. 

The high -speed logic arrays, under 
the control CPU, gate the Z80B's con- 
trol lines as well as stopping the Z80B at 
particular states so that the control 
CPU can gain access to the Z80B's data 
bus. 

The emulator's main CPU connects 
to the microprocessor socket in the tar- 
get computer via an interface that con- 
nects all the required signals into their 
respective pins on the Z80 plug. Note 
that this particular emulator gets its op- 
erating power ( +5 volts) and clock sig- 
nal directly form the target CPU socket. 

The RS -232 terminal connects to the 
emulator via a conventional DB -25 con- 
nector, with all signals passing through 
the proprietary logic arrays. An algo- 
rithm is provided within the emulator 
operating system to automatically set 
the communication rate between 150 
baud and 19,200 baud by measuring the 
length of the first start bit transmitted 
from the terminal when a carriage re- 
turn is entered. 

Conclusion 

You can now understand why in -cir- 
cuit emulation is a very powerful diag- 
nostic tool that can be used even with a 
"crashed" computer. When will such 
potentially useful instruments become 
readily available? Well, up to now, they 
cost several thousand dollars, but it is 
hoped that the introduction of the Nico- 
let emulator which is priced at under 

(Continued on page 98) 
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$2,995 Compaq Portable in 
creative COU pJtiR'S 

10th Anniversary Sweepstakes 
Join us in celebrating our first ten 
years of publishing the #1 maga- 
zine of computer applications 
and software enter 
CREATIVE COMPUTING's AN- 
NIVERSARY SWEEPSTAKES! 

You could win a COMPAQ 
Portable microcomputer, bring- 
ing you all of the features of a 

desk -top PC with the portability 
of an electric typewriter! Full 
function keyboard, Systems Box 
housing the CPU chassis, 9" 
phosphor screen and slots for 
two disk drives makes the COM- 
PAQ a wonderful foundation for a 

major system! Use over 95% of 
all IBM PC software to create and 
develop new programs! 

One lucky reader will win the 
COMPAQ, but you can be a 
winner every month with 
CREATIVE COMPUTING! 

OFFICIAL RULES 
NO PURCHASE NECESSARY 

1. On an Official Entry Form or a 3" x 5" piece of 
paper, hand -print your nome, address and zip code. 
Enter as often as you wish, but mail each entry separately 
to CREATIVE COMPUTING'S COMPAQ SWEEPSTAKES, 
P.O. Box 5212, Boulder, Colorado 80322. Entries must be 
received no later than July 31, 1984, and the drawing will 
be held by August 31, 1984. All entries become the 
property of CREATIVE COMPUTING, which reserves the 
right to reprint the name and address of the winner. 

2. The winner will be selected in a random drawing from 
among all entries received, under the supervision of the 
publishers of CREATIVE COMPUTING, whose decision 
will be final. Only one prize will be awarded in this 
Sweepstakes. Winner will be notified by mail and may be 
required to execute affidavit of eligibility and release. 
Odds of winning will depend on the number of entries 
received. CREATIVE COMPUTING will arrange delivery 
of prize. Taxes are the responsibility of the winner. Any 
manufacturer's claims or warranties will apply, but 
CREATIVE COMPUTING makes no claims or warranties 
with regard to any prizes. Prize is not transferable. No 
substitutions for prizes. 

3. Sweepstakes open to all residents of the U.S., its 

territories and possessions, except employees (and their 
families) of CREATIVE COMPUTING Magazine, its affili- 
ates, and its advertising and promotion agencies. Void 
where prohibited or restricted by law. 

4. For winner's name, send a stamped self -addressed 
envelope to CREATIVE COMPUTING'S COMPAQ 
SWEEPSTAKES, Circulation Department, One Park Ave- 
nue, New York, N.Y. 10016. 

Get the latest news about mi- 
crocomputers, unbiased and in- 
depth hardware and software 
reviews, and innovative busi- 
ness, education and recreation 
applications every month! 

* 

Mail in your complete Offical 
Entry Form now, and you could 
win the COMPAQ Portable! 

SUBSCRIBE TODAY AND 
a. SAVE UP TO 33 %! 

a 
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. 
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YEAR 

10th 
YEAR 

OFFICIAL ENTRY FORM 
creative cowp itiR 'S 

SWEEPSTAKES COMPAQ 
CREATIVE COMPUTING P.O. BOX 5212, BOULDER, COLORADO 80322 

YESEnter my name in CREATIVE COMPUTING'S COMPAQ SWEEPSTAKES and start my 
subscription to CREATIVE COMPUTING for. 

One year (12 issues) for 7 Two years for $36.97 [_ Three years for $49.97 
$19.97 -SAVE 20% -SAVE 26% -SAVE 33% 

Savings based on full one -year subscription price of $24.97. 

NO, I don't wish to subscribe now, but tell me if I've won CREATIVE COMPUTING'S COMPAQ 
SWEEPSTAKES. 

Mr. /Mrs. /Ms 
please print name in full 8H 104 

Address 

City State lip 
Check one: ] Payment enclosed ] Bill me /ater 
Charge my: ] American Express ] Visa r MasterCard 

Card No E.xp Date 

Offer valid in U.S.. its territories and possessions only. Please allow 30 to 60 days for delivery of first issue. 
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Leading Edge WP 
(Continued from page 47) 

what special attribute has been given to 
that text). 

Other special attributes include super- 
scripts and subscripts, bold, special fonts 
(italics or other possible type styles), 
overstrike (where one character is print- 
ed over another to create special, non- 
standard symbols), and color (for dis- 
play on the color monitor and eventual 
printing in color if you have the required 
peripherals). 

Safety Features 

Basic word processing packages just 
sit and take all the words a typist can 
throw at. them. It's only when you go to 
save a document that anything is actual- 
ly recorded on disk. The problem with 
this is that, if there is a power failure, or 
somebody removes your disk without 
typing "KD," or some other hallowed 
command, you lose your precious data. 
The Leading Edge Word Processing 
package, however, offers users the abili- 
ty to automatically create backup ver- 
sions whenever they load an old docu- 
ment. (The system tells you that it's 
doing this, when you enter the program). 
I liked this feature, and you can turn it 
off if you are running short of disk space. 

Another handy feature is that the pro- 
gram will occasionally save text to disk 
while you are actually typing. This can 
be a little disconcerting at first. In fact, 
since I once lost most of a 3000 -word 
original article to a word processing pro- 
gram that had a similar feature, I am a 
little sensitive about such matters. In 
software design circles, it's a controver- 
sial issue whether or not programs 
should automatically carry out certain 
actions without the users' prior knowl- 
edge. I guess this kind of thing is just a 
question of personal taste. 

As an experiment to test the pro- 
gram's ability to automatically save text 

OVERVIEW 

Product: Leading Edge Word Processor 
Manufacturer: Leading Edge Products, 

Inc. 
325 Turnpike Street 
Canton, MA 02021 

Price: $295 ($350 with mergeprint option) 
Operating System: MS -DOS, PC -DOS 
Memory Required: 256K 
Disk Requirements: Two drives 

recommended 

The Leading Edge Word Processor is a 
powerful one, and quite well designed for 
its intended task. It should find particular fa- 
vor among those who learned word pro- 
cessing on Wang equipment and want to 
use a similar system on their personal 
computers. 

and cope with a power failure, I created 
a small document and then switched the 
power off. On restarting the system, the 
program discovered that the document 
had been damaged in some way and an- 
nounced that it was trying to repair it. 

When the document was finally dis- 
played, it was in just about the same con- 
dition as it was before I yanked the 
plug -only odd bits of garbled text had 
to be retyped. 

The main documentation provided 
with the program is quite good, and 
should present the user with few prob- 
lems (an "800" number is listed to call if 
troubles do occur). The documentation 
provided with the tutorial disk is anoth- 
er matter. While the tutorial lessons do 
show off the various features, they are a 
bit "over- the -top" and "gee whiz!" 
about it all. 

While I'm not sure that the Leading 
Edge Word Processing package is "the 
most powerful word processing package 
created for the IBM Personal Comput- 
er," it has a lot to commend it to those 
users appalled by many of the other 
products on the market. 

TWO DBASE II 
FRONT ENDS 
By Robert Rioja 

IF you have ever needed to set up a 
specialized database on your com- 
puter, chances are you have done it 

with Ashton -Tate's dBase II. Although 
other database management programs 
may be easier to use, dBase has gained 
great popularity because of its inherent 
power. However, this power comes at a 
price: it requires you to learn dBase's 
unique language, which is often difficult 
to master. So you must spend time pro- 
gramming, testing, and debugging. 

You can write a program using 
dBase's Modify command, which is ac- 
tually a very simple and limited text edi- 
tor. Otherwise, you can use a text editor 
or word processor like WordStar. But 
mastering the complexities of some of to- 
day's editors can be quite a chore. Thus, 
although the tools are there, using them 
can present problems. 

To alleviate this difficulty, some clev- 
er people have come up with program 
generators -or "front ends" -that actu- 
ally "write" dBase programs for you. 
These programs let you specify the char- 
acteristics of your database, and then 

generate a (presumably) bug -free pro- 
gram that can be run immediately by 
dBase. Of course, you can modify the 
program so generated at a later time to 
optimize it for your needs. Two such 
program generators are Quickcode and 
Autocode 1. 

Quickcode 

Quickcode, from Fox & Geller, is a 
huge program that consists of one main 
module (33K) and some twenty pro- 
gram overlay modules. The total size of 
the files on the Quickcode distribution 
disk is 229K. (As compensation it 
should be noted that Quickcode can gen- 
erate code without dBase being present.) 
It is fairly obvious that one should think 
twice before running Quickcode on a 
system with low- capacity disk drives. In 
fact, when you consider the space need- 
ed for dBase, Quickcode, and the result- 
ing application program, a hard disk sys- 
tem might be a good idea. This is 
especially true if you really want to use 
all of Quickcode's fancy features. The 
Quickcode manual is commensurate in 
size with the program, but you can get 
away with reading only parts of it if you 
are just setting up a simple database. 

When you start up Quickcode, a menu 
filling the entire screen appears. It lists 
every single command and serves as a 
fast guide to Quickcode's capabilities. 

The first feature of Quickcode that 
you will probably want to use is its 
"Quickscreen" mode. This is a screen 
editor (Fox & Geller calls it an "elec- 
tronic blackboard ") that allows you to 
design data -entry forms with incredible 
ease. A data -entry form emulates on the 
screen a printed form, such as a driver's 
license application. It can contain in- 
structions on how to fill out the form, de- 
scriptions of the data to be filled in, and 
blanks to write the data in. 

To design such a form, you simply 
move the cursor of your terminal around 
on the screen and type in whatever de- 
scriptions, titles, prompts, etc., you wish 
to have. You also type in the names of 
each data item in the screen locations 
where you will be entering the data. If 
you want a simple database, that's all 
you have to do. You can let Quickcode 
take care of the rest. It will generate an 
integrated series of dBase programs that 
will let you enter, update, or delete 
records within the database. Also it will 
allow you to generate reports, print 
mailing labels, and produce a Word- 
Star /MailMerge- compatible data file. If 
you don't specify any parameters, 
Quickcode will make assumptions and 
decide for you how to print the reports, 
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labels, etc. It will even decide how to set 
up menus so you can tell the program 
what to do next! 

If you have a clear idea of what you 
want the program to be generated to do, 
you can give Quickcode all of your speci- 
fications and it will use them instead of 
making assumptions. For example, you 
can specify the exact nature and contents 
of each report, the actual wording of 
each menu, and perform complete data - 
entry error checking. If you are willing 
to learn all of the intricacies of 
Quickcode, you can tailor the programs 
it generates to your heart's content. 
However, if you don't feel like specifying 
every detail, Quickcode will not re- 
proach you but will use its default pa- 
rameters to produce a complete, work- 
ing dBase program. 

The Quickcode manual has almost 
170 pages. It is well organized and easy 
to understand. Its first section, "Instant 
Programs," gives an overview of Quick- 
code and shows how to create simple 
dBase programs very quickly. We gener- 
ated a name -and -address database pro- 
gram in less than 15 minutes! 

The second section of the manual, 
"Quickcode in Detail," explains how to 
make Quickcode generate tailored data- 
base programs. With a little practice, it 
was possible to set up relatively complex 
programs in half an hour. All this with- 
out once typing a dBase command! It is 
far easier to master Quickcode than it is 
to master dBase. 

The third part of the manual, "Your 
Quickcode Programs," gives an insight 
into the dBase programs that Quickcode 
generates and is intended for those who 
are already somewhat familiar with 
dBase programming. Unfortunately, al- 
though the manual does explain every 
command, and gives examples of how to 
use each one, it does not contain a com- 
plete example of how to set up a database 
from beginning to end. You have to 
study the manual and learn what each 
command does. This means that if you 
are an absolute beginner, it may be diffi- 
cult for you to follow the manual. Al- 
though a brief section on database ter- 
minology is included, it assumes you 
already have some background. 

We didn't realize all that Quickcode 
was really capable of doing until we 
asked it to set up a simple database and 
saw the results. All in all, we were really 
impressed by Quickcode. 

Autocode 1 

Autocode 1, by Stemmos, Ltd., is a 
compact program generator for dBase II 
that should run well, even in floppy disk 

based systems. (The .COM file is only 
7K long; the distribution disk contains a 
total of 138K.) To generate a database 
program, you must use it in conjunction 
with dBase; Autocode cannot stand 
alone the way Quickcode can. The man- 
ual consists of a user's guide of some 50 
pages, and a larger "Book of Examples." 

To use Autocode, you must first de- 
cide exactly what the program you want 
it to generate is going to do for you. 
Autocode will not make any decisions 
for you and has no default parameters. 
Although using Autocode is considera- 
bly easier than using dBase, it has no 
"quick- and -dirty" mode, so you must 
define all parameters for all databases. 
Fortunately, Autocode prompts you for 
all of the information it needs through a 
series of well- documented menus. 

To set up a data -entry form, dBase 
must be used. You use the dBase Modify 
text editor to create the form using your 
terminal's cursor controls. This is simi- 
lar to Quickcode's "Quickscreen" mode 
as explained above. Once you have used 
the dBase screen editor to set up the 
data -entry form, you can use the 
Autocode to generate the program that 
will employ the form. 

When Autocode is run, it presents a 
simple menu with the following three se- 
lections: Menu Generation, File Mainte- 
nance Generation, and Report Genera- 
tion. Each of these must be selected in 
sequence so that Autocode can generate 
the necessary dBase programs. Then, 
through sub -menus and prompts, Auto - 
code asks you for every single scrap of 
information it needs. The user's guide 
has excellent examples that lead you step 
by step through the entire process. 

Menu generation allows you to define 
the exact wording of whatever menus 
you may need to handle your database. 
This is actually the easiest part of 
Autocode. 

The report generation lets you define 
your report formats very easily. Auto - 
code simply presents on the screen a 
form for you to fill out with specifica- 

tions such as page heading, lines per 
page, page width, totals and subtotals, 
formats for each column, selection crite- 
ria, and so forth. 

Evaluation 

It is difficult to say which of the two 
programs, Quickcode or Autocode, is 
better. Each has its pros and cons. 

Quickcode is totally self sufficient, 
while Autocode relies on dBase's Modi- 
fy command for screen generation. Al- 
though this seems to give Quickcode an 
edge, it is not necessarily a big one. 
Quickcode is great for quick- and -dirty 
work, but also allows you to go into de- 
tail should that be required. Autocode 
has no quick- and -dirty mode, but its 
menus and prompts make even detail 
work a snap. 

The Autocode manual is definitely 
easier to read and understand. All of the 
instructions are printed on white paper, 
while the examples are printed on light 
blue paper. This allows you to easily dis- 
tinguish instructions from examples as 
you leaf through the manual, and is a 
terrific idea. Autocode also has a sepa- 
rate book of examples that contains nine 
complete Autocode- generated programs 
covering such areas as payroll and stock 
control. Quickcode has the built -in abili- 
ty to print mailing labels, as well as the 
WordStar /MailMerge interface referred 
to as the "WordStar Connection." 

Both programs are well documented, 
easy to use, and require no dBase pro- 
gramming knowledge. Best of all, both 
seem to work quite well, although they 
are sold "as is" and neither is guaranteed 
by its manufacturer to produce perfect 
results. 

If you are interested primarily in sim- 
ple databases requiring virtually no 
work on your part, Quickcode is for you. 
If you are willing to do a little work to 
produce better application software, ei- 
ther program will do, although Auto - 
code 1 is probably easier to use because 
of its example -filled manual. O 

OVERVIEW 

Program 
Supplier 

Price 
System(s) 

Quickcode Autocode 1 

Fox & Geller Stemmos, Ltd. 
604 Market Street 666 Howard Street 
Elmwood Park, NJ 07407 San Francisco, CA 

$295 
CP/M-80, PC-DOS, 
MS-DOS 

94105 
$200 
CP/M-80, CP/M-86, 
PC-DOS, MS-DOS 

Both programs do their job well, although, in some cases, it may be possible for a program- 
mer on intimate terms with dBase I I to create a more elegant code. If disk space is no prob- 
lem and your needs not too demanding, use Quickcode. If your disk capacity is limited, or if 
your needs are complex and require some customization, use Autocode. 
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Many business people already 
know about the IBM® Personal 
Computer family. 

Many are now hearing about 
its new member, the IBM PCjr. 

And some have already discovered 
how PC and PCjr can work together. 

THE JOY OF kW- 
PERSONAL COMMUTING 

Diskette -drive systems include a program 
that allows users to explore computer 
fundamentals at their own pace. And to get 

PCjr up and running from 
the very first day, a 
sample diskette with 

eleven useful mini -programs 
is also included. 

PCjr bears a strong resemblance to the 
rest of the family. 

If you know how to operate 
PC or PC /XT, you can operate 
PCjr easily. If you have programs 
for PC or PC /XT, you'll find 
many of them will run on PCjr. 

Now, much of what you start at the office, 
you can finish at home, and vice versa. 

And while you're at the office, your 
family will find plenty to do with PCjr. 

HOME ECONOMICS: 
IBM DISKETTE COMPUTING 

FOR ABOUT $1300 

THE BRIGHT LITTLE 
FAMILY ADDITION 

THAT CAN GROW UP FAST 

PCjr is a powerful tool for modern times. 
With easy -to- follow new IBM Personal 
Computer programs, and with options like a 
printer and an internal modem for telecom- 
munications, it can handle a great variety of jobs. 

Children can learn new ways of learning, 
and make short work of homework. Adults can 
keep track of household expenses, write letters, 
file tax data, plug into information networks. 
And everyone can enjoy challenging new 
cartridge games. 

IBM designed PCjr with lots of bright 
ideas to make computing easier. 

The "Freeboard " -a keyboard that 
doesn't need a connecting cord-is easy to get 
comfortable with. 

Built -in picture instructions can help 
the first -time user get started. 

PCjr is the most affordable 
of the IBM personal computers. 

A diskette -drive model 
with a 128KB user memory is 

about $1300. An expandable 64KB cassette/ 
cartridge model is about $700. (Prices apply at 
IBM Product Centers. Prices may vary at 
other stores.) 

For a demonstration, visit an authorized 
IBM PCjr dealer or an IBM Product Center. 
And you can find the store nearest you with 
your little finger. Just dial 1- 800 -IBM -PCJR. 
In Alaska and Hawaii, 1- 800 -447 -0890. 
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NEW PRODUCTS 
IBM -COMPATIBLE 
COMPUTERS 
Zenith Data Systems' new 
Models Z -150 PC and Z -160 
PC are claimed to be fully 
hardware and software com- 
patible with third -party hard- 
ware and software designed 
and written for the IBM PC. 
The desktop Model Z -150 PC 
and Model Z -160 PC trans- 
portable share features: 5- 
MHz 8088 16 -bit CPU; 128K 
(expandable to 640K) of 
RAM; color /monochrome 
graphics with 80 X 25 -char- 
acter text and 320 X 200 - 
pixel color or 640 X 200 -pixel 
monochrome graphics resolu- 
tion; detached keyboard with 
large RETURN and SHIFT 
keys; two RS -232 serial and 
one Centronics parallel I/O 
ports; RGB color and com- 
posite monochrome video 
outputs; and four user- avail- 
able expansion slots. With the 
Z -150, display monitor is op- 
tional, while the Z -160 has a 
built -in 9" amber picture 
tube. Both computers are 
available with one or two 

320K 51/4" disk drives. The Z- 
150 is also available with a 
single 51/4" floppy drive and 
I0.6M hard disk system. Z- 
150: $2699 with single drive, 

$3099 with dual drives, $4799 
with one and one 10.6M hard 
disk; Z -160: $2799 with one, 
$3199 with dual floppy drives. 
Circle No. 83 on Free Information Card 

INTELLIGENCE FOR 
DUMB TERMINALS 
"Screenstor" from Climax 
Computer Corp. provides 
dumb terminals with off -line 
intelligence and memory. It 
connects to any dumb termi- 
nal's RS -232C serial port and 
provides: up to 100 pages of 
memory; parameter and char- 
acter conversion features and 
translation facilities to stan- 
dardize different terminals; 
auxiliary printer /computer 
port; easy- access prompt 
menu; back /forward scroll- 
ing; character search facility; 
function key capabilities; 
character -by- character dis- 
play. Technical features: 
three programmable RS- 
232C serial ports; 300 to 9600 
baud rates; odd /even /no par- 
ity; 1/1.5/2 stop bits; 
full /half duplex and syn- 
chronous /asynchronous op- 
eration; XON /XOFF protocol; 
battery backup of parameter 
memory. $485. Address: Cli- 
max Computer Corp., 4790 
Irvine Blvd., Suite 105 -172, 
Irvine, CA 92715. 

COMPUTER 
PROTECTOR PAD 
3M Static Control Systems' 
"First Touch" Series 900 
Static Control Computer Pad 
for desktop computers is de- 
signed to save on computer 
malfunctions due to static dis- 
charges. The 24" X 26" X 
1 /8" (trimmable) pad consists 
of a semiconductive vinyl 

overlay and a highly conduc- 
tive "scrim" intermediate lay- 
er bonded to a nonskid, noise - 
reducing foam backing. When 
grounded, the pad protects 
the computer from static -in- 
duced damage by draining 
static charges from the opera- 
tor to ground in less than 0.5 
second. $69.95. 
Circle No. 84 on Free Information Card 
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SOFTWARE SOURCES 
Spreadsheet Calculator. Videx's UltraPlana spreadsheet 
program for use in Apple II and IIe computers is designed to 
automatically take advantage of a wide range of memory cards, 
up to a total of 512K, as well as Videx display cards. The pro- 
gram has a command structure similar to that of VisiCalc and 
includes individual column widths and a variety of security 
commands. With UltraPlan, standard VisiCalc or DIF data 
files can be used to insure compatibility with a wide range of 
programs. UltraPlan has easy -to- follow menus for printing and 
accessing the disk and can be used with Videx's own 132 -col- 
umn by 31 -line display peripheral or in Apple's 40- column 
mode. UltraPlan supports upper- and lower -case text charac- 
ters, uses control characters to home or move the cursor around 
the screen, and features individually adjustable column widths. 

Circle No. 92 on Free Information Card 

Graphics System. Chalk Board's "Leo's 'Lectric Graphics" 
computer graphics package gives the user the ability to construct 
finger- painted multiple- contact drawings or to draw fine point -to- 
point pictures. Built -in structures permit pushbutton creation of 
such basic shapes as circles, triangles, rectangles, and straight lines. 
'Lectric Graphics also features a slide -show capability. $199.95 for 
IBM PC. Versions also available for most home computers. 

Circle No. 93 on Free Information Card 
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-- SOFTWARE SOURCES 

RGB CARD FOR 
APPLES 
Amdek has introduced the 
Model DVM -III RGB card 
for Apple computers. The 
card fits into slot seven of the 
computer and reproduces on 
RGB monitors the video 
modes that the computer is 
capable of displaying in 
NTSC or composite -video 
monitors. The DVM -III per- 
mits user selection of text col- 
or by setting soft switches on 
the board. Modes supported 
include: 16 -color low resolu- 

tion with option of mixing 40- 
or 80- column text; 16 -color 
medium resolution with op- 
tion of mixing 80- column 
text; 6 -color high resolution 
with option of mixing 40- or 
80- column text; 16 -color dou- 
ble high resolution (140 X 
192 pixels) with option of 
mixing 80- column text; and 
monochrome double high res- 
olution (560 X 192 pixels). 
The card is compatible with 
all Apple II 40- column soft- 
ware. $195. 
Circle No. 85 on Free Information Card 

PORTABLE 16 -BIT 
COMPUTER 
Packaged in an 18" X 15" X 
3" attache case and weighing 
less than 16 lb, the Commuter 
from Visual is an IBM PC 
workalike in a go- anywhere 
portable. It is claimed to be 
hardware and software com- 
patible with the PC and in- 
cludes as standard features: 
8088 CPU; 128K (expandable 
to 512K) of RAM; MS -DOS 
2.1; keyboard with all IBM 
functions and identical key- 
board layout; 51/4" (360K) 

floppy -disk drive with room 
for a second optional drive; 
bit -mapped color graphics 
support (display is optional); 
support logic for 80 X 25- 
and 40 X 25- character dis- 
play; parallel and RS -232C 
serial ports; RGB, composite - 
video, and r -f outputs; and a 
connector for using an IBM 
expansion chassis. An 80 X 
16- character LCD display is 
optional. $1995 base; $2450 
with optional second drive 
and display. 
Circle No. 86 on Free Information Card 

Flowcharting Program. Automatic drafting of program 
flowcharts is now possible on the Sharp PC- 1500/1500A and 
Radio Shack PC -2 handheld computers with the Flowcharter 
program from Pocketlnfo. The program lets you select from 
among 15 different symbols, which are then drawn on the com- 
puter's printer /plotter. A multiple -line description can be 
printed alongside the symbol. $29.95 cassette. Address: 
Pocketlnfo Corp., PO Box 152, Beaverton, OR 97075. 

Text Formatter. Textform from Gibson Software is a CP /M- 
based text formatting program for the Heath /Zenith H /Z- 
89/90 computers. It recognizes more than 30 text -imbedded 
commands, allowing the user to control page and line lengths, 
margins, line spacing, text centering and justification, headlin- 
ing, footnoting, and text underlining. Included are' commands 
that provide access to many of the special print modes of Epson 
printers. Requires a minimum of 48K of RAM and at least one 
disk drive. $49.95 hard- or soft -sectored disk. Address: Gibson 
Software, Rte. 1, Box 317, Iron Station, NC 28080. 

File Management System. MegaFinder from Megahaus is a 
database management program for Apple II and IIe computers. 
It comes complete with a report generator and includes a selec- 
tion of ready -made forms and reports models. With 
MegaFinder, you can custom design forms from scratch, as well 
as change existing forms, using its built -in screen editor. The 
program maintains information in up to four sorted orders si- 
multaneously, each of which can be sorted in up to five sublev- 
els. A preview mode allows any report to be checked before 
printing. An on -line help facility is provided to make the system 
user -friendly. $149.95. Address: Megahaus Corp., 5703 Oberlin 
Dr., San Diego, CA 92121. 

Cataloging Program. Cat *Man from Zephyr is a mini -file 
system that lets you catalog your books, records, tapes, etc., on 
an IBM PC or Apple II /III computer. You input title, author, 
and subject for each item to be cataloged, according to prompts 
from the computer. Up to 5000 items can be cataloged on a sin- 
gle IBM PC disk (2000 on an Apple disk). The program makes 
it easy to add or delete items and includes a handy search func- 
tion that quickly pinpoints any item or group of items called by 
name. Requires 64K of RAM and at least one disk drive. $19.95 
for disk. Address: Zephyr Services, 306 S. Homewood Ave., 
Pittsburgh, PA 15208. 

Spelling Corrector. Star -Kits' Spell 'N Fix Level II is a spell- 
ing correction program for the Radio Shack Color Computer. 
The program splits the CoCo's screen into two windows. The 
upper window displays upper /lower -case text as it is being 
read, while the lower window displays program status, mis- 
spelled words, and possible alternative spellings. Supplied is a 
20,000 -word dictionary, to which you can add an additional 
20,000 words or use alternative dictionaries. The program is 
self -prompting and has extensive error -recovery routines that 
eliminate the need for you to refer to the manual after first use. 
Requires 32K minimum RAM and at least one disk drive. 
$69.29. Address: Star -Kits Software Systems Corp., PO Box 
209, Mt. Kisco, NY 10549. 
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NEW PRODUCTS FINGER 
PRINT 

DUAL -DISK DRIVE 
A new floppy -disk drive unit 
containing two half -height, 
140K drives side -by -side in a 
single case has been intro- 
duced by Apple. Called 
Duodisk, the system offers 
improved technology and full 
compatibility with Apple II 
software at a lower price than 
two separate Disk II drives. 
Duodisk is exactly as wide as 
the Apple II computer and 
can sit between computer and 

video monitor. Technical im- 
provements include a new 
disk -eject mechanism and ad- 
vanced head -positioning 
mechanism for more precise 
reading of half tracks. Opera- 
tionally identical to the Disk 
II floppy drive, Duodisk runs 
all Apple II software and is 
supplied with a controller 
card that connects to any Ap- 
ple II, II +, or IIe computer. 
$795. 
Circle No. 87 on Free Information Card 

INTELLIGENT MODEM 
Anchor Automation's Signal- 
man Mark XII intelligent low - 
noise auto -dial /auto- answer 
modem is said to emulate the 
command structures used in 
the Hayes Smartmodem. It 
can be operated manually, 
through a keyboard, without 
computer coding, or automati- 
cally to answer or originate 
calls at 1200 bps for Bell 212A 
and up to 300 bps for Bell 103 

compatibility. The Mark XII 
detects dialtone and busy sig- 
nals and automatically dis- 
plays dialing status on- screen. 
A CMOS microprocessor as- 
sures very low power con- 
sumption and high reliability. 
An RS -232 cable and two tele- 
phone jacks (one for an atten- 
dant phone) are built in. $399. 
Address: Anchor Automa- 
tion, Inc., 6913 Valjean Ave., 
Van Nuys, CA 91406. 

PRINTER UPGRADE 
ACCESSORY 
Finger Print from Dressel- 
haus upgrades Epson MX and 
FX series and IBM PC print- 
ers by providing easy access to 
special print functions such as 
compressed, italic, or empha- 
sized. The plug -in module 
puts numerous modes at the 
user's fingertips, permitting 
instant selection from a vari- 
ety of print functions simply 
by tapping the printer's con- 
trol panel buttons. The in- 
creased capabilities do not in- 
terfere with normal printer 
operations. Installs without 
soldering and is accompanied 
by instructions. $59.95. Ad- 
dress: Dresselhaus Computer 
Products, 837 E. Alosta Ave., 
Glendora, CA 91740. 

SOFTWARE SOURCES 

Word Processor. OmniWriter from Human Engineered Soft- 
ware offers a word processor and integrated spelling checker for 
Commodore 64 users. The page -based WP program provides 
such features as multiple line headings and footings; name, ad- 
dress, and label merging; underlining and boldfacing; full 
scrolling and function keys to page forward/backward; global 
search /replace; and support for a wide variety of printers. The 
integrated 30,000 -word OmniSpeller can be expanded to in- 
clude additional words. A simple conversion allows files from 
Microsoft's Multiplan spreadsheet to be transferred to 
OmniWriter. Supplied are a quick reference card, keyboard 
overlay, and reference manual. $69.95. Address: Human Engi- 
neered Software, 150 N. Hill Dr., Suite 35, Brisbane, CA 94005. 

Mainframe Graphics Link. CompuView Products has an- 
nounced availability of Vgraph, a software package designed to 
allow microcomputer users to access powerful mainframe 
graphics packages. The program emulates a Tektronix Model 
4010, the industry standard display terminal. It also allows the 
user to print out his display screen and, with the aid of a color 
monitor, to display text in up to eight colors. The software is 
menu driven and permits modification of communications pa- 
rameters during execution. Computers currently supported in- 
clude the Heath /Zenith H/Z -100 series and Victor 9000. $120. 
Address: CompuView Products, Inc., 1955 Pauline Blvd., Suite 
200, Ann Arbor, MI 48103. 

Word Processor for PCjr. Word -Jr from Micro Architect is 
a word processor for the IBM PCjr that supports both color 
and monochrome monitors. The program consists of a full - 
screen editor and a powerful text processor. Also included is a 
built -in file /merge capability. Word -Jr requires a minimum of 
128K of RAM and at least one disk drive. $59. Address: Micro 
Architect Inc., 6 Great Pines Ave., Burlington, MA 01803. 
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COMPUTER MAIL ORDER. 
1" commodore 
SX -64 $ 
PORTABLE 8 3 9 

CBM 8032 '388 CBM 84 '199 
CBM 4032 '598 VIC 20 CALL 
CBM 12880 '769.00 MSD -1 Disk Drive._ _ '349.00 
CBM 64K Memory Board 969.00 MSO -2Dsk Drive _. _ 599.00 
8032 to 9000 Upgrade. 969.00 C1541 Disk Drive ..'249.00 
2031 LP Disk Dove .'299.00 C1530 Datasette._ 59.00 
8050 Disk Onve '949.00 01520 Color Porter /Potter '169.00 
8250 Disk Onve '1199.00 M -801 Oct Matnx/Peralld '219.00 
4023 Porter _ _. '379.00 C1526 Dct Metr /Senat_ '279.00 
8023 Punter '569.00 C1702 Color Monitor 249.00 
6400 Pinter._. 1399.00 C1311 Joystick _.. 4.99 
Z -RAM '499.00 01312 Paddles '11.99 
Silicon Office '699.00 C1600 VIC Modem. 59.00 
The Manager _ '199.00 C1650 Auto Modem '89.00 
Soft ROM._. 12500 Logo 64. 849.00 
VisCdc 159.00 Riot 64 '39.00 
PROFESSIONAL SOFTWARE Word Pro 64 Rus ..... 59.00 

Word Pm 2 Rus '159 00 Parallel Printer Interface...... '49.00 
Word Po 3 R. _ 189 -00 CdcResult 64... ._. _.. '65.00 
Word Pro 4 Rus /5 Rus.. each.. .'279.00 CalcResult Easy. _ _..39.00 
InfoPro _.. __.'179.00 Codewnter 64 '75.00 
Administrator 399.00 Oxck Brown Fox '49.00 
Power _.. _.79.00 Vidtex Telecommunications .'34.95 

Jll 
ATARI 

HOME 
COMPUTERS 

r _ 
1010 Program Recorder _ 74.00 
1020 Color Printer ...'249.00 
1025 Dot Matrix... ._'349.00 
1027 Letter Quality .909.00 
1030 Direct Connect Moder CALL 

1050 Disk Dove_. _. '399.00 
CX30 Paddle._. _.. '12.00 
CX40 Joystick.. each 5.00 
0X77 Touch Tablet ..64.00 
CXBO Trek Ball '4800 
0X85 Keypad '105.00 
488 Communicator II_ _._ _. _ .229.00 
4003 Assorted Education 4700 
4011 Star Raiders.. 93.00 
4012 Missile Command 29.00 
4013 Asteroids .. '29.00 
5049 VoCalc.. .'159.00 
7097 Logo _. 79.00 
7101 Entertainer. . 69.00 
7102 Arcade Champ. . 

'369.00 

Dg Dug.. 
.259.00 

8030 ET Phone Home '449.00 
3900 AT BBOOA8031 Donkey Kong_ '119.00 

8033 Rdwtron. .135.00 RFD 40 -51 .'449.00 

8034 Pole Postion _.. -.39.00 RFD 40 -A1 ..'269.00 

8036 AtanWnter . 79 00 RFD 40 -S2 .'699 -00 

8040 Donkey Kong Jr '39 00 RFD 44 -S1 539.00 

FR4NKLIN 8043 Ms ParMnn '39.00 RFD 44 S2 
TEXAS INSTRUMENTS 

869.00 

APPLE /FRANKLIN 8044 Joust 3900 

DISK DRIVES MEMORY BOARDS TX ss -st '279.00 

MICRO -SCI FOR ATARI RANA 
32900 

'219.00 
Axlcn 32K '59 00 1000 

A2 Axton 48K . x900 INDUS 
A40 299.00 Arlen 128K '299.00 
A70 919.00 GT Drive ..379.00 

C2 Controller. 79.00 
Irtec 32K.. 59.00 TRAK 
Intec 48K 

C47 Controller '89.00 Intec 64K 

_ 

3900 AT -02 _.'399.00 

RANA Intec Real Tute Clock .'29.00 KOALA PAD 
Elite 1 _. 979.00 Man 853 -16K 4900 Ateo [ROM] 82.00 
Elite 2.... .. 969.00 MONITORS Apple_ 

. 

55.00 
Elite 3.. '569.00 

APPLE Ile STARTER PACK AMDEK CBM 64 (ROM) '82.00 

64K Apple Ile, Dsk Drre ECcntdler, 80Cdumn 300 Green ... .'149.00 WICO CONTROLLERS 
Card, Monitor II 6 DOS 3.3. 300 Amber._. _. ...159.00 Joystick 91.99 

COMPLETE CALL 
310r Amber .279.00 3-way Joystick '22.99 

PRINTERS Color 1 Rus .'299.00 
Famous Red Ball_ $23.99 
Power Grip_ '21.99 

AXIOM SOFTWARE FOR cola 2 Rus 
999.00 

1 oD 
Boss Joystick toss 

AT -846 Atari Interface. _.59.00 
ATARNIC TrakBall _..... ............. '34.99 

AT -100 Nan Interface.. 939,00 ATARI, APPLE /FRANKLIN, Oolar 3 
'349.00 Apple Trek Ball '54.99 

GP -100 Parallel Interface. '199.00 CBM S IBM Odor 4 '699.00 Mepler 15.99 
BMC Apple Analog ..._37.99 

aD1 Letter Quality 
BMC 

569.00 
ELECTRONIC ARTS 12" Green ..... '79.99 

BX -BO Dot Matrix '269.00 
Herd Hat Mack [AT!AP!CBM,IBM] '29.95 12" Green Hi-Res '119.99 MODEMS 
Archon [AT /AP /CBM /IBM] '32.95 9191 -13" Color _ _ 949.99 ANCHOR 

C.ITOH One On One [AP ONLY] '32.95 GORILLA Volksmoder ..'59.00 
Gorilla Banana '209.00 Cut 6 Paste Word (AT /AP /CBM /IBM] 42.95 12" Green _.....'88.99 MARK IL_ '79.00 
Prownter 8510P '379.00 Pinball Construction [AT/AP/CBM/IBM) '32.95 12" Amber '9599 Marie VII(Auto Ans/Auto Diel) '119.00 
Prcwnter 1550P_. .... _. '67900 INFOCOM NEC Mark XII [1200 Baud) 99900 
A10 [18 cps) '569.00 J8 1260 Green.. 109.99 TRS-RD Oder Computer '99.00 

Zork 1,2,3 [AT/AP/CBM/IBM) - ..29.00 
F10-40 999.00 , JB 1201 Green 149.99 9 St11t Power Supply '9.00 
F10 -55 '1499.00 

Deadline [AT/AP/CBM/IBM) ]._ 32.95 
JB 1205 Amber _ ..159.99 

Enchanter [AT /AP/CBM /IBM]..._ 32.95 HAYES 
EPSON Ranetfdl (AT/AP/CBM/IBM) '32.95 JC 1215 Color. _ nnaoo r ertrnadem 300 '209.00 

MX -80FT, MX -100. RX -80, RX -BOFT. Witness [AT /AP/CBM /IBM) ..'32.95 JC 1216 BGB.. 429.99 
JC 1460 Color '3 59.00 Brom m mode 1200._ ... 499.00 

FX -B0. FX -100.. CALL Starcross [AT/AP/CBM/IBM] -'2900 PRINCETON GRAPHICS stn o°arr' lzooe '449'00 
OKIDATA ATARISOFT Micro modem Ile '269.00 

82. 63. 84. 92. 93. 2350, 2410 ..CALL PacMan [IBM /AP].... .'29.99 
HX -12 519.00 

Micrrmodem 100 ..'299.00 

SMITH CORONA PacMan (CBMNIC). '37.99 TAXAN Smart Cam II '69.00 

TP -2 .39900 Centipede [IBM /AP).. '29.99 
12" 

Green.... 
_.. _.......'12900 

Ch.sso.y Ar .199.00 

Tractor Feed 119.00 Centipede [CBMNIC] 37.99 NOVATION 
SILVER REED Og Dug [IBM /AP]_. . 29.99 Texan 1 BGB, 279.00 

J -0et... 59.99 

500 Letter Quality 469.00 09 a9 [CBMNIC] 37.99 SAKATA Smart Oct 103 .. .. ............_'179.00 

550 Letter Quality '699.00 OOH Karg [IBM /AP]... '29.99 SC -100 269.00 Smart Cd. 103/212 '399.00 
Donkey Kong (CBMNIC] '37.99 USI Auto Cat .. 919.00 
Defender (18M/API _ 29.99 R 1, 9" Green. .. 99.99 212 Apple Cat... _ '569.00 

299.00 Defender (CBMNIC) '37.99 R 2, 12" Green 119.99 Apple Ca 212 Upgrade _..'309.00 
'399 -00 Robuucn (IBM /AP]. ..99.99 R 3. 12" Amber '149.99 Cat.. .....'139.00 
.559.00 Rabotron (CBMNIC) 37.99 R 4, 9" Amber .....'139.99 O-Ca '149.00 
..'75.00 Star Gate [IBM /AP]. 29.99 1400 Color . .969.99 PC- Cat... _. '339.00 

Star Gate (CBMNIC) '37.99. 

120P .499.00 CONTINENTAL SOFTWARE 
130P 689.00 Home Accountant (AT /AP /CBM] 49.00 
315 Color '499.00 Home Accountant [IBM PC] '88.00 

WHILE SUPPLIES LAST' 

600XL 9149 
800XL 
1200XL 
1400XL 

'299 
CALL 
CALL 

( 

ACE 1000 Color Computer CALL 

ACE Family Pack System CALL 

ACE PRO PLUS System CALL 

ACE 1200 OMS CALL 

"NOT Ile EXPENSIVE" 

STAR 
Gemin 10X 
Gemxn P15X 
Delta 10._ 
Seriel Board 

TRANSTAR ZENITH 
ZVM 122 Amber 
ZVM 123 Green 
ZVM 135 Cokr/RGB 

ZENITH 
'109 00 Z7-1 '30900 
'99.00 ZT -10 ._'339.00 

'469.99 ZT-11 999.00 E 5T r'tN 
la bW r, A 

/ 
/ 

800 -233 -8950 800 -268 -4559 800 -648 -3311 
in PA call (717)327- 9575,Dept.40507 In Toronto call (416)828- 0866,Dept.40507 In NV call (702)588- 5654,Dept. 40507 

Order Status Number: 327 -9576 Order Status Number: 928 -0866 Order Status Number: 588.5654 -- 
Customer Service Number: 327 -1450 2505 Ounwin Drive, Unit 39 P.O -Box 6689 

477 E. 3rd St., Williamsport, PA 17701 Mississauga, Ontario, Canada L5L1T1 Stateline, NV 89449 

No risk, no deposit on C.O.D. orders and no waiting period for certified checks or money orders. Add 3% (minimum '5) shipping and handling 

on all orders. Larger shipments may require additional charges. NV and PA residents add sales tax. All items subject to availability and 

price change. Call today for our catalog. CANADIAN ORDERS: All prices are subject to shipping, tax and currency fluctuations. Call for 

exact pricing in Canada. Circle No. 11 on Free Information Card 
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NEW PRODUCTS 

PARALLEL I/O 
INTERFACE 
MetraByte's Model PI0 -12 
I/O parallel interface board 
for the IBM PC and XT pro- 
vides 24 TTL/DTL- compati- 
ble lines. It also offers inter- 
rupt input, enable lines, and 
external connections to the 
PC's power buses. Interrupt 
handling is via a tristate driver 
with a separate enable line, 
and it can be configured to 
any of the available interrupt 

levels on the IBM PC by 
means of a plug -type jumper 
on the board. All outputs can 
drive one standard or four 
low -power Schottky TTL de- 
vices, and CMOS compatibil- 
ity can be obtained by adding 
a pullup resistor. Three pro- 
gramming modes are avail- 
able to the user to permit stan- 
dard, strobed, and bidirect- 
ional I /O. $89. Address: 
MetraByte Corp., 254 Tosca 
Dr., Stoughton, MA 02072. 

INK -JET COLOR 
PRINTER 
Quadjet from Quadram Corp. 
is a compact, lightweight 
inkjet printer that prints out 
in up to seven colors at a 
speed of 40 characters per sec- 
ond. It uses a drop- on -de- 
mand ink jet printing system 
capable of a text and graphics 
resolution of 640 dots per line. 
Its bidirectional scanner 
prints 80 standard or 40 en- 
larged text characters per 
line. Each color user- replace- 
able cartridge is rated at 4- 

million characters. Quadjet 
has both image printing and 
hard -copy functions and can 
use almost the entire width of 
an 81/2" sheet of paper. Oper- 
ating sound level is rated at 
less than 50 dB. The printer 
measures 153/4" W X 115 /8 "D 
X 41/4" H and weighs only 
12.3 lb. Accessory kits con- 
taining software programs to 
take advantage of Quadjet's 
features, are available for the 
IBM PC.and Apple II series 
computers. $895. 
Circle No. 88 on Free Information Card 

HIGH- SPEED /RES 
JOYSTICK 
The Turbo Stick is a new type 
of joystick from KA Design 
Group. It offers -high pointing 
speed, high resolution (one 
part in 4096), and full RS -232 
ASCII output. Incorporated 
into the handle are two finger- 
tip- operated microswitches 
that allow the user to switch 
between an absolute mode 
with high pointing speed and 
a rate mode with high resolu- 

tion. These switches can also 
be redefined through software 
to perform different func- 
tions. $395. Address: KA De- 
sign Group, 6300 Telegraph 
Ave., Oakland, CA 94069. 

SOFTWARE SOURCES 
Financial Management. Turning Point Software's Time is 
Money" personal /small- business management tool is designed 
for the person with no accounting or bookkeeping background. 
It balances checkbooks, calculates and monitors budgets, calcu- 
lates net worth, prints out checks, and tracks fully or partially 
deductible items. Full report generation and graphics capabili- 
ties are included. The program can keep track of 240 accounts, 
240 expense categories, and 240 income types from 240 sources. 
Any transaction in any category can be added, deleted, or 
edited at any time. A system of virtual menus allows instanta- 
neous movement to any point within the program. Available for 
Apple II, II +, IIe, and Apple- compatible computers with at 
least one drive. $100. Address: Turning Point Software, Inc., 
11A Main St., Watertown, MA 02172. 

Information Control System. Precision Software's Super - 
base 64 is a comprehensive database management /information 
control system for the Commodore C -64 computer. It is claimed 
to be the only multifile information retrieval system available 
for the C -64. The number of possible databases Superbase 64 
can handle is claimed to be unlimited. Each database can con- 
tain up to 15 files, while the number of records possible for each 
file is constrained only by disk capacity. The program comes 
with a user -programmable interface that permits creation of 
custom applications packages within the Superbase environ- 
ment. The program can also be menu -driven or accessed via di- 
rect commands to the database. Linking to other programs is 
also supported. 

Circle No. 90 on Free Information Card 

Operating System Enhancer. DoubleDOS from SoftLogic 
Solutions lets the IBM PC and XT run foreground and back- 
ground programs simultaneously. It divides memory into two 
separate areas, in either one of which a program can run in the 
background without keyboard interaction. When that program 
is recalled, the current screen display reflects any processing 
that has occurred while the program was running. Meanwhile, 
the operator can run any other program in the foreground. If 
two video displays are used, one can be assigned to display 
background runs while the other displays the foreground run. 
DoubleDOS can run in systems with as little as 128K of RAM, 
but 192K is recommended. DoubleDOS supports PC DOS ver- 
sions 1.2 and 2.0. $299. Address: SoftLogic Solutions, 530 
Chestnut St., Manchester, NH 03101. 
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Modems 
(Continued from page 51) 

The fancy cases, indicator lights, and 
elaborate switches are also conspicuous- 
ly missing. Most budget modems have 
cases made of molded plastic, not metal. 
And few have fancy panels or expensive 
nomenclature. 

The only indicator you will find on a 
budget modem is an LED that lights up 
when the modem has locked onto the 
carrier signal. Acquisition of the carrier 
permits you to carry on a conversation. 

Switch count is reduced by eliminat- 
ing the self -test function from the 
modem. And some budget modems 
don't even have an off/on switch! Now, 
that's really cutting costs to the bone. 

Almost all low cost modems connect 
to the computer through an RS -232C in- 
terface. This is done with a DB -25 con- 
nector built right into the modem. All 
you have to do is hook a cable from the 
modem to the RS -232 port of your 
computer. 

Fig. 23. FSK modulation 
is a form of FM. 

Unfortunately, few budget modems 
come with this cable, although you will 
need one to make the modem work. So 
be prepared to dish out another $20 or so 
above and beyond the cost of the modem 
itself for a cable. 

Connecting the modem to your tele- 
phone line, though, is quite another mat- 
ter. It seems everyone has a different 
idea of how to do it. 

Direct-Connect Modems 

Most budget modems, you will find, 
are of the direct -connect type. What this 
means is that they plug directly into a 
standard RJ -11 modular phone jack. 

In some cases, as with the Radio 
Shack IB modem, you disconnect your 
telephone from the wall jack and insert 
the phone plug into a modular jack on 
the modem. You then connect the 
modem to the wall jack. 

Sometimes a modem comes with a 
telephone extension cord, other times 
you will have to supply your own. One 
modem, the Teledata model TD200 by 
Compro Electronics, has only one tele- 
phone outlet on the modem, and no pro- 
vision is made for you to connect the 
telephone. In this case, you will need to 

purchase a "Y" adapter that accepts one 
input from your phone and another in- 
put from the modem and connects them 
to a single wall jack. 

In direct -connect modem setups, the 
modem and telephone are connected in 
parallel with each other. This means you 
are free to use your telephone normally, 
as if the modem weren't there. 

When the modem is engaged, though, 
it seizes control of the telephone line and 
directs phone operations. Even though 
you are instructed to replace the receiver 
of the phone back into the cradle after 

dialing the number, the modem keeps 
the circuit alive until it is requested to 
hang up the phone. 

Disconnecting the modem from the 
line is done in many different ways. 
More often than not, however, you sim- 
ply turn the modem off. 

Telephone -Based Modems 

Another way to approach the problem 
of connecting a modem to a telephone 
line is to make use of the telephone itself. 
The H.E.S. (Human Engineered Soft- 

FCC REQUIREMENTS 

Since a modem connects to the tele- 
phone lines, it actually becomes part of 
the telephone system. Therefore, it must 
meet certain FCC requirements, as laid 
out in Part 68 of the Rules and Regula- 
tions for direct telephone connection. 
Don't worry, though, the rules aren't 
terribly restrictive. 

First, direct connection to the tele- 
phone lines may only be made using a 
standard RJ -11 modular plug. No other 
type of direct interface is acceptable. 

If your present telephone doesn't have 
a modular plug outlet, one can be easily 
added. All telephone stores and Radio 
Shacks sell a modification kit (for a cou- 
ple of dollars) that changes your current 
junction -box into a modular jack. All 
you have to do is remove the old cover 
and replace it with the one supplied in 
the kit. Everything is color coded, so you 
can't make a mistake. 

You can also have the telephone com- 
pany make the conversion for you. Just 
remember, they're going to charge You a 
service call for doing it, which could cost 
as much as $50. If you have the older 4- 
pin phone jack, you don't have to change 
it. You can buy an adapter that simply 
plugs into the outlet and converts it to a 
modular hook up. 

Direct- connect modems cannot be 
connected to telephones on a party line, 
in multi -phone systems or to coin -oper- 
ated phones. 

Some telephone companies require 
that you inform them before installing 
an alien device such as a modem, and 
register it with them. You need to give 
them the telephone numbers(s) of the 
line(s) the modem will be connected to, 
the make and model of the modem, the 
FCC registration number, and the ringer 
equivalent. This information is printed 
right on the modem itself. 

Not all phone companies require you 
to alert them of your intentions, though. 
Mine doesn't. You are, however, respon- 

sible for the modem's actions while it is 
connected to their system. If a modem 
causes abnormal operation of the phone 
or induces noise on the lines, you must 
disconnect it immediately. This is your 
responsibility. 

Should the telephone company have 
to notify you that your device is causing 
harm, it has the option of discontinuing 
your phone service. If this becomes the 
case, the telephone company will notify 
you in writing of a temporary discon- 
tinuance of service, give you an opportu- 
nity to repair the modem, and inform 
you that you have the right to bring an 
FCC complaint against them if you feel 
they are in error. 

All repairs to the modem must be 
made by the manufacturer or an autho- 
rized service agency. In other words, 
don't try to repair it yourself. Failure to 
comply with this rule voids the FCC cer- 
tification, making it illegal to use the 
modem until restored to its original 
condition. 

Modem circuits operate at and gener- 
ate radio frequencies. Consequently, 
they must also adhere to Part 15 of the 
FCC's Rules and Regulations concern- 
ing spurious radio emissions. 

Part 15 states that no electronic device 
may cause interference to other electron- 
ic equipment. This section refers primar- 
ily to radio and television, but does not 
exclude other devices that may be 
affected. 

If your modem does happen to cause 
interference with your television set or a 
neighbor's, the problem is usually easily 
corrected. Look for excessively long ca- 
bles or loose connections. Chances are 
you will find the problem there. 

In more stubborn cases, you may have 
to reorient the TV antenna or relocate 
the modem with respect to the receiver 
affected. If necessary, contact the manu- 
facturer or an experienced repair techni- 
cian to resolve the problem. O 
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Modems 

ware) HESModem I is a good example 
of this type of modem, although others 
exist. The H.E.S. modem actually uses 
part of the telephone as an extension of 
the modem. 

To use the modem, you dial your 
phone normally and establish contact 
with the receiving modem. Once the link 
is made, you unplug your handset from 
the phone base and connect the modem 
to the telephone base, not to the tele- 
phone wall jack. 

Of course, you must have a telephone 
with modular plugs on both ends of the 
coiled cord and the dialing mechanism 

Does a lower 
price reflect an 

inferior product? 

in the base of the phone. You can't use a 
phone that has the dialing portion of the 
telephone contained in the handset, like 
the Princess or Trimline models. 

Furthermore, not all phones will work 
with this scheme even if they meet the 
above requirements. You're probably 

not aware of it, but pushbutton phones 
actually come in two different styles. 
There is the short- keystroke model, and 
the full- keystroke version. 

To identify which is which, you need 
to measure the travel of the button as 
you depress it. If the travel is only 1/32", 
the phone is a short- keystroke model. A 
movement of 1/8" or more means it has 
a full keystroke. 

The HESModem I (by H.E.S.) won't 
work on telephones with a short key- 
stroke. It will, however, on all full key- 
stroke models and on all rotary dial 
phones that have removable handsets 

MODEM CHIP SETS 

T HE introduction of modem chip 
sets has dramatically reduced the 
complexity of modems and is 

chiefly responsible for the appearance of 
the low cost modem. Although modem 
chip sets are available from a number of 
manufacturers, notably Motorola, Texas 
Instruments, and Exar, most modem 
makers have adapted Motorola's 
MC14412/MC145440 chip set to their 
designs. 

The actual modem is the MC14412 
chip. Inside this single 16 -pin package 
reside all the functions needed to gener- 
ate and receive modem communica- 
tions. A block diagram of the chip is pre- 
sented in the drawing shown here in Fig. 
A. 

The modem chip contains its own 1- 

MHz oscillator which generates the 
clock signal necessary for modem opera- 
tion. The clock- output frequency is di- 
vided several times to create the carrier 
frequencies used for modem communi- 
cations. A sine -wave generator shapes 
the square wave clock pulses into distor- 
tion -free sine waves, which the tele- 
phone lines are better equipped to 
handle. 

The MC14412 modem also contains 
circuitry to process incoming modem 
signals. The signal is first passed through 
a level change detector, which monitors 
the input voltage, then sent along to a de- 
modulator. With the help of the clock 
signal, the demodulator decodes the in- 
coming frequencies and changes them 
back into digital 1 s and Os. The recon- 

3 ,- 
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t4p4p4{0 ill 1 1 r 
Enable 

,...1.- 

I17 
1 

Transmit 11 1 
Data O , - 

Mode O Modulator 
Frequency 

I Decoder 
Type O 

14 I I 

Echo 0 I i I 

13 
TTL Pull Up O 

Disable 15 r 

dill 
Receive 6 

Data Rate 
Data Rate O Generator 

VDD4 
[{ 

II 
IIReset 

5 

II 

7 -Stage 
Frequency 
Counter 

Receive 0.4 
Data 7 

VDO rl 

Sell rest O 

Etufd 
Output 

Register 

t- 
g 

Sine -wave 4/4-0 Transmit Carrier 
Generator (FSK Output) 

Post 
Detectio 

Filter 

Demodulato 
Counter 

i 
Demodulator 

Decoder 

i 

Voo 

.-o Receive 
Carrier 

Level 
Charge 
Detector 

VDD = Pin 16 

Vss = Pin e 

Fig. A. Bock diagram of Motorola's MC14412 modem chip. 

structed digital message is buffered and 
output to the computer. 

The modem chip even has provisions 
for self -testing. It does this by internally 
routing the transmitter's output to the 

Modem 

Ili 
Filter 

Amplifier/ 
Limiter 

Comparator 

Fig. B. Bare essentials 
of a modem circuit. 

Transmit 

Receive 

receiver's input. This way, you test the 
modem alone, not the telephone lines. A 
similar test for the entire system is also 
possible by placing the modem in the 
echo mode. 

The second half of the modem chip set 
is made up of the MC145440 filter net- 
work. This chip is a switched- capacitor 
digital filter that provides the necessary 
upper- and lower -band separation for 
full duplex (simultaneous two -way) op- 
eration at 300 baud. Without filtering, 
the narrowly separated information fre- 
quencies could become entangled. 

When these two chips are used togeth- 
er, the result is a modem. Some external 
circuitry is required, however, to sup- 
port the modem in its efforts. The simple 
modem block diagram in Fig. B better 
explains the story. 

Basically, the external amplifier, lim- 
iter, and comparator receive and condi- 
tion the incoming modem signal before 
the modem chip ever sees it. They also 
evaluate the quality of the transmission 
by monitoring the level of the signal. If 
the input level is too low (usually less 
than -42 dBm), it forces the MC14412 
to ignore the signal, thus preventing the 
deciphering of erroneous data. 
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Which 
ld 

YOU buy? 
Global Specialties 
OT-59S Socket 

590 Tie Points 
8 -I.C. Capacity 
No Grid Labeling 
Horizontal Expansion only 
Screw -Down Mounting 

HANDY 
HB -1000 Socket 

640 Tie Points 
9 -I.C. Capacity 
Alphanumeric Grid 

Labeling 
Both Horizontal and 
Vertical Expansion 
Self- Adhesive 

Mounting 

If you have two similar products, both 
designed for the same function...and 

one offers you MORE features for LESS 
money...which would YOU buy? The 
answer is obvious! 

Just look at all these EXTRAS built into 
every HANDY test socket and buss strip... 

Total contact labeling... 
simplifies circuit design /layout 
Self- adhesive backing...for one -step 
simplified alignment and mounting 
Full 9 14-Pin I.C. Capacity 
Expands both horizontally and 
vertically...interlocks can't break 
or twist off 
High temperature plastic housing... 
to 80 °C...no warping or melting ever! 

Prices always up to 25% less than 
other leading brands 

To all these add: Long Life, low resistance 
and wide range contacts that accept 
combinations of resistors, capacitors, 
diodes, transistors, I.C.s, etc. with leads 
from .012 - .032" or 20 - 29 AWG. Clear, 
easy -to- read -and -identify contact mark- 
ings simplify layout, wiring and docu- 
mentation. Socket rows are labeled 1 -to- 
64, and columns are marked A -to -E and 
F -to -J. Mating buss strip rows are labeled 

VISAI 

A -to -D and consist of 25 contacts each. 
Bold red and blue lines show where 
contact strips begin and end. 

Finally, we have a full line of breadboard- 
ing equipment, from discrete sockets and 
buss strips to multi -board assemblies, 
available at comparable lower- than -low 
prices. 

Let's face it. If you get all this...and 
the prices are ALWAYS to 25% less... 
there's no doubt which you'll buy. 
HANDY. It's our name...and it tells you 
what we do. 

What are you waiting for? Order your 
HANDY breadboarding products today. 
A toll -free call is all it takes! 

Here's how to order... 
HANDY Sockets and Buss Strips 

Part 
Number 

Socket 
Strips 

Buss 
Strips 

Ground 
Plate 

Tie 
Points 

14 pin 
IC Capty. Price 

HB-0100 N/A 1 no 100 N/A 2.25 
HB-1000 1 N/A no 640 9 9.95 
HB-1110 1 1 yes 740 9 11.95 
HB-1210 1 2 yes 840 9 13.95 

HANDY Breadboard Assemblies 

Part Socket Buss Binding Tie 14 pin 
Number Strips Strips Posts Points IC Capty. Price 
HB-2112 2 1 2 1380 18 25.95 
HB-2313 2 3 3 1980 18 31.00 
HB-3514 3 5 4 2420 27 47.95 
HB-4714 4 7 4 3260 36 63.95 

Mall Orders: Please add $3 (Canada $ Intl add $5) to cover cost of shipping /handling. Sorry! No C.O.D. orders. 
Charge Cards: (Min. $15). Please include Acct. No., Exp. Date, Bank No (M /C only) and your signature. 
Checks: Drawn in U.S. Dollars on U.S. banks only Connecticut Residents: Add 71/2% Sales Tax. 

E1-1 
(Tsoorder...call 1- 800 -34 -HANDY 

charge with VISA, MasterCard or American Express. 
l items off- the -she f for Immediate Shipment! 

a division of RSP Electronics Corp. 

7 Business Park Drive P.O. Box 699 Branford, CT 06405 (203) 488 -6603 TWX: (910) 997 -0684 
Easy Link Mail Box: 62537580 CompuServe: 71346, 1070 

U.S. and Canadian Distributor inquiries welcomed. 
Circle No. 5 on Free Information Card 

www.americanradiohistory.com

www.americanradiohistory.com


Modems 

and the dial in the main body of the 
phone. 

In other words, check your phone be- 
fore considering a modem that uses the 
phone base for its operation. You might 
wind up buying a new phone just to ac- 
commodate the modem if you don't. 
And that's no bargain. 

Dedicated Modems 

Another trick the manufacturers have 
used to bring down the cost of modems is 
to specifically tailor a modem to work 
with only one computer model. In fact, 
the HESModem described above is a 
dedicated modem. The Model 6420 
modem from Westridge Communica- 
tions, Inc. is another. 

With VLSI an 
entire modem 
circuit can be 

put on one chip 

Unlike the universal modems so far 
discussed, which are made to interface to 
all computers with an RS -232C port, the 
HESModem I and the Model 6420 are 
specifically designed to work with the 
Commodore 64. Two benefits are gained 
by using this approach. 

The first is the lack of connecting ca- 
bles. As we've seen, most budget 
modems come without connecting ca- 
bles. To use them, you must purchase 
one, which adds to the total cost of the 
modem system. 

The 6420 and H.E.S. modems, on the 
other hand, use the expansion outlet of 
the Commodore 64 for connection. In 
fact, the modem cases have the edge con- 
nector molded right into them, and the 
entire modems plug into the back of the 
computer. No cables are needed! 

Software 

The second benefit is derived from the 
software. Most universal modems don't 
come with a software package, but one is 
needed before the computer can commu- 
nicate over telephone lines. 

Depending upon the computer you 
are using, this software can run you any- 
where from $20 to $150. Suddenly, our 
budget modem begins looking pretty 
expensive. 

Dedicated modems have eliminated 
this expense. The Westridge Communi- 
cations modem and the HESModem I 

come complete with software -and sell 
for under $100. The reason is, the soft- 
ware has to be written for only one ma- 
chine: the Commodore 64. 

But that's not all that happens. Re- 
member our mentioning that the modem 
chip comes with automatic features built 
right into it? It could originate and an- 
swer calls -if extra hardware were 
added. 

Well, the same thing can be done with 
a software package. By tying the auto- 
matic- function pins of the modem chip 
to the I/O ports of the computer, we can 

use software to control its operation. 
In fact, the Model 6420 does just that. 

It has automatic answering and dial- 
ing -all controlled from the keyboard. 
In effect, this budget modem has become 
a smart modem. Computer controlled, 
of course. 

You will probably see more and more 
of this type of modem in the near future. 
Dedicated modems that plug right into 
the expansion slots of computer cabinets 
will eventually replace many of the uni- 
versal designs now on the market -and 
at lower prices with better features. O 

MODEM POWER SOURCES 

THE means by which budget 
modems are powered are just as 
diverse as the modems them- 

selves. Some simply use a battery. The 
Volksmodem is such a model. It uses a 
standard 9 -volt transistor battery. 

In order to make the battery last, 
though, some design improvements had 
to be made in the circuit. The use of a 
small battery precluded the inclusion of 
any indicator, including the carrier - 
monitoring LED. In its place is a piezo- 
electric beeper that emits an audible car- 
rier- detect tone when the carrier has 
been acquired. To further reduce power 
consumption, all chips are of CMOS 
design. 

A unique approach has been ventured 
by Compro Electronics in its Teledata 
model TD200 modem. It actually takes 
power from the telephone lines and uses 

it to operate the modem! 
No batteries, no cables; no muss, no 

fuss. Simply plug the modem into any 
telephone jack and it's ready to go. One 
disconcerting feature of this design, 
though, is that the modem may hang up 
if someone picks up an extension tele- 
phone while the modem is in operation. 
This forces you to re- establish the con- 
tact and begin transmission of your in- 
formation over again. 

Radio Shack and several others power 
their modems right from the ac line. In 
all cases, a stepdown transformer plugs 
into a wall outlet and a cable runs from 
the transformer to the modem, where 
the ac input is rectified and used to pow- 
er the modem. 

Dedicated modems, naturally, receive 
their power directly from the computer's 
I/O expansion port. O 

MODEM MANUFACTURERS 

Manufacturer Make Price 
Power 
Supply Features 

Anchor Automation, Inc. Signalman $99.95 AC Universal Type 
6913 Valjean Avenue Mark I Adapter 
Van Nuys, CA 92626 

Volksmodem $69.95 Battery Audio carrier -detect 
tone 

Compro Electronics Teledata $79.95 Phone No power supply 
3185 -A Airway TD -200 lines needed 
Costa Mesa, CA 92626 

Human Engineered HESModem I $69.95 I/O port Uses telephone 
Software powered base 
150 North Hill Drive 
Brisbane, CA 94005 

Radio Shack Radio Shack $99.95 AC Color Computer 
One Tandy Center Modem IB Adapter interface 
Fort Worth, TX 76102 

Westridge Products, Inc. Westridge $99.00 I/O port Commodore 64 
330 Washington Street 
Marina del Rey, CA 90291 

6420 powered dedicated modem/ 
with software 
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State -of- the -art Technology ...Hundreds 
of Projects ...Plus, Exceptional Savings 
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In- Circuit Emulation 
(Continued from page 82) 

$400 will bring a host of such low -cost 
instruments on the market. This fresh 

approach to problem solving should go 
a long way to easing many headaches in 

both the hardware and software areas 
for microcomputers. 

TABLE 1- EMULATOR COMMANDS 

Type in 
Command Description Command 

1. Display a block of memory 
starting at the last 
referenced memory 
address. 

D 

2. Display a block of memory D sa 
beginning at a given start 
address (sa). 

3. Display a block of memory D sa,la 
beginning at a given start 
address (sa) and stopping 
at a particular last address 
(la). 

4. Examine the data at an E pa 
I/O port address (pa). 

5. Fill memory from a 
starting address (sa) up to 
and including the given 
last address (la) with a 

particular 8 bit data byte 
(d8). 

F sa,la,d8 

6. Go into run mode starting G 
at the current program 
counter location. 

7. Go into run mode 
beginning at the given start 
address (sa). 

G sa 

8. Use hex arithmetic to Hd16,d16 
calculate the sum and 
difference of the two given 
16 bit data values. 

9. Move memory between a 
given start address (sa) and 
a given last address (la) to 
a destination address (da). 

M sa,la,da 

10. Run a memory test on the MT sala 
target system RAM 
between a given start 
address (sa) and a given 
last address (la). 

11. Output to the specified O pa,d8,d8,... 
port address (pa), one or 
more 8 bit data bytes (d8). 

12. Quit full speed run mode. Q 

13. Read an Intel hex file and R 
load the data into the 
target system's RAM. 

14. Read an Intel hex file and R off 
apply the given offset (off) 
value prior to loading the 
target system RAM. 

15. Repeat the given command RL 
line in order to provide a 

loop. (Useful for 
oscilloscope 
troubleshooting.) 

16. Substitute into memory S 

starting at the last 
referenced memory 
address. 

Type in 
Command Description Command 

17. Substitute roto memory S sa 
beginning at the given start 
address (sa). 

18. Trace one instruction. T 

19. Trace one or more T d16 
instructions. 

20. Untrace one or more U dl6 
instructions. (Only display 
the registers for the last 
instruction traced.) 

21. Verify that target system 
memory is the same 
[beginning at a given start 
address (sa) and ending at 
a given last address (la)] as 
that value beginning at a 
given destination address 
(da). 

V sa, la, da 

22. Display all the Z80 X 
internal registers and flags. 

23. Display and allow for Xz 
modification of one of the 
Z80's internal registers, 
where z can be any one of 
the given registers as 
indicated below: 

z = F, F, A, A', B, B', 
D, D', S, P, X, Y, I 

24. Have the emulator wait a Z d16 
given amount of time 
before executing the next 
command. (Good for scope 
loops.) 

25. Set breakpoint address 1 to BP 1,d16 
the given 16 bit value 
(d 16). 

26. Set breakpoint address 2 to BP 2,d16 
the given 16 bit value 
(d16). 

27. Set breakpoint address 3 to BP 3,d16 
the given 16 bit value 
(d 1 6). 

28. Set breakpoint pass counter BPC 2,d8 
1 to the given 8 bit value 
(d8). 

29. Set breakpoint pass counter BPC 2,d8 
2 to the given 8 bit value 
(d8). 

30. Set breakpoint pass counter BPC 3,d8 
3 to the given 8 bit value 
(d8). 

31. Enable all three EBP 
breakpoints. 

32. Enable breakpoint 1,2 or 3, EBP n 
where (n) is the breakpoint 
number. 

33. Disable all breakpoints. DBP 

Type in 
Command Description Command 

34. Disable breakpoint 1,2 or DBP n 
3, where (n) is the 
breakpoint number. 

35. Enable all printpoints. EPP 

36. Enable printpoint 1,2 or 3, EPP n 
where (n) is the printpoint 
number. 

37. Disable all printpoints. DPP 

38. Disable printpoint 1,2 or 3, DPP n 
where (n) is the printpoint 
number. 

39. Enable interrupts to be El 
received from the target 
system. 

40. Disable interrupts from the DI 
target system. 

41. Enable bus requests to be EB 
received from the target 
system. 

42. Disable bus requests from DB 
the target system. 

43. Enable the emulator's ER 
automatic refresh function. 

44. Disable the emulator's DR 
automatic refresh function. 

45. Display the emulator's ST 
status which includes: 

breakpoint address 
pass counters 
breakpoint enable or 
disable 
printpoint enable or 
disable 
interrupts enable or 
disable 
bus requests enable or 
disable 
refresh enable or 
disable 

46. Soft reset the Z80 by SR 
storing zeros into all the 
internal registers. 

47. Accept assembly language A sa 
inputs at the terminal and 
place the machine -language 
equivalents in the target 
system's RAM beginning 
at a starting address (sa). 

48. List Z80 machine- language L sa,la 
instructions as 
disassembled English - 
language mnemonics. The 
list will begin at starting 
address (sa) and end at last 
address (la). 
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TO KEEP UP 
WITH TOD 
TECHNO b HAVE 

WHERE 
TURN. 

When you turn to 
Computers & Electronics, you're 
reading the world's foremost publication 
covering the microcomputer industry - 
where last night's discovery is today's 

technology. Computers & Electronics is your direct link to state - 
of- the -art information in: 

Microcomputer Developments 
Whether you're investing $300 or $3000, turn to Computers & 

Electronics first. You'll find candid test reports of all major new 
microcomputers...from the Commodore 64 to the Apple" Ile to 
the IBM -PCXT. And you'll discover which unit has the power, 
software and expansion capability to meet your specific needs. At 
your specific budget. 

New Peripherals and Software 
Micro programs and add -ons are in- 
creasing almost geometrically. Let 
Computers & Electronics sort it all out 
for you. 

You'll get features like a buyer's 
guide to printers. A preview of the first 
workable economical thesaurus pro- 
gram that runs on virtually any CP /M- based system. 
Advance looks at new products like a joystick for 
Visicalc ®...disk drive assemblies...a color monitor for 
the IBM -PC. 

Increase Your Computer Science I.Q. 
Computers & Electronics will enlighten you with easy - 
to- understand discussions of computer fundamentals. 
Such as the series on learning 16 -bit microcomputer 
technology and an in -depth look at the structure of CP /M. 

You'll also delve into the future with articles like Super 
Chip: next -generation personal computers with double 
the performance at a lower price. 

DON'T MISS ONE / INFORMATIVE ISSUE. 
SUBSCRIBE NOW AND 

SAVE UP TO 37 %! 

r 

Plenty of Hands -On Action, Too 
With expert input from Computers & Electronics, 

and your own electronics savvy, you'll find dozens 
of ways to experiment with...upgrade...and increase 

the versatility cnd performance of your system. 
For example, with less than $3 and very little time, you 

can add a feature to your keyboard that lets 
you automatically repeat a character by hold- 

ing down a key. Or you might want to build a circuit 
that lets you match a 600 -baud CoCo to a 300 - 
baud printer. 

Heard about the important new electrically - 
erasable PROMs? Computers & Electronics will 
keep you filled in on the mproved memory chips as 
they're produced - how they work, how to wire 
them, what applications to use them for. 

Get Every Issue...PLUS Savings up to 37 %! 
If you're not getting every informative issue of Computers & Elec- 
tronics, there's a gap in your knowledge - and enjoyment - of 
today's high- speed, high -tech revolution. And now's the best time 
to subscribe, while this introductory offer is in effect: One year (12 

big issues) for just $12.97, with long -term savings available up 
to 37%! 

So keep up with what's happening. Turn to the special postpaid 
order card or the coupon below...now! 

Coilillilers 
E t E c rk o N c S 

P.O. Box 2 

Boulder, CO 
774 

80322 

YES! Keep me tuned in with Computers & Electronics for the 
term I've checked below: 

One year (12 issues) just $12.97 -1 save 24 %! 
Two years just $22.97 -1 save 32 %! 
Three years just $31.97 -I save 37 %! 

Mr. /Mrs. /Ms. 

(Savings based on 
full one -year 
subscription price 
of $16.97) 

(please print full name) 

Address 

4S143 

Apt. 

City State Zip 

CHECK ONE: Payment enclosed. Bill me later. 
Please charge my credit card: American Express MasterCard Visa 

Cnrd No. Exp. Date 

- 

Add $5 a year in Canada; oll other foreign ac d $8 a year. Please allow 30 -60 days for delivery of first issue. J 
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Mainframe to Micros 
(Continued from page 63) 

Each time the user wants a copy of 
the latest data stored in the mainframe, 
the "data fetch" program is used to 
bring a copy of the data shown to the mi- 
cro, sometimes formatting it in a way 
that makes it accessible to a micro 
spreadsheet such as Lotus 1 -2 -3 or 
VisiCalc. 

Popular fourth -generation languages 
or "decision support tools" for which 
personal computer bridges have recently 
been announced include Express (Man- 
agement Decision Systems, Waltham, 
MA); System W, a financial manipula- 
tion language (Comshare, Ann Arbor, 
MI); Focus (Information Builders, New 
York, NY); Empire (Applied Data Re- 
search, Princeton, NJ); and Ramis 
(Mathematica, Princeton, NJ). 

The second type of software provides 
a bridge from mainframe database man- 
agement software to a micro spreadsheet 
or other application. It also extracts, for- 
mats and downloads data. As a rule of 
thumb, however, the database bridge re- 
quires more technical skill or learning 
time than a fourth -generation language. 

A skilled programmer will still be re- 
quired to insure that the "right" data is 
written onto the mainframe database. 
However, the latest database -to -PC pro- 
grams have built features into them- 
selves that make it easier for non - 
sophisticated users to do their own "data 
fetching." Typical of the way the easier - 
to -use database links work is the recently 
announced PC /204 from Computer 
Corporation of America (Cambridge, 
MA). It allows the user to position a 
cursor over an empty spreadsheet on his 
or her micro and scroll through data la- 
bels on the mainframe database until the 
name of the right data is "pointed" into 

How does a 
company handle 

thousands of 
users and still 

maintain a sem- 
blance of security? 

the spreadsheet. Examples of other data- 
base bridge vendors include: Applied 
Data Resources's ADR/Datacom DB 
(Princeton, NJ); Cullinet's Information 
Database /Cullinet PC Software (West- 
wood, MA); Informatics General 
Answer /DB (Canoga Park, CA). 

The third type of bridge extends from 
a mainframe application package to a 

personal computer. Most of the applica- 
tion package vendors who have an- 
nounced personal computer bridges are 
in the accounting area, although others 
(for example, vendors of Manufacturing 
Resource Planning systems) are likely to 
follow suit. Whereas fourth generation 
languages and database management 
systems usually serve as a common stor- 
age facility for data that originated un- 
der a variety of application programs, 
these mainframe software products are 
themselves applications. This is an ad- 
vantage if the information you need on 
the micro comes entirely from a single 
application (for example, a payroll sys- 
tem). But if you need to combine types of 
information, you will probably need a 
programmer's help to get it. The most 
advanced application package -to -PC 
programs (for example, Management 
Science's Peachpack series from Atlan- 
ta, GA; McCormack and Dodge's PC 
Link from Natick, MA) do provide help 
in accessing information generated by 
other than their own mainframe 
applications. 

The obvious limitation of each of 
these three "bridge" packages is that the 
data you want to access must already re- 
side in the mainframe version of the ven- 
dor's software. If they don't -either be- 
cause your company doesn't have the 
software, or because some of the data 
you want are kept somewhere else (for 
example, in an old fashioned "flat file" 
of the sort maintained by a 15- year -old 
COBOL program) -none of these solu- 
tions will help you. 

The final bridge type is a file -to -file 
transfer facility from a mainframe to a 
personal computer (one example is 
Omnilink). This software does not re- 
quire that the data you are looking for be 
in any vendor's proprietary structure. 
Unfortunately, it only reformats and 
downloads data. You (or your data -pro- 
cessing department) must write a pro- 
gram to actually find and extract the 
data you want, and store it in a transfer 
file. It also requires a special batch job to 
be run on the mainframe every time you 
want to update the stored data. Exam- 
ples of these simple bridges are 
Simware's SIM3278 (Ottawa, Ont.); VM 
Personal Computing's Please and Relay 
(New York, NY). 

The Business Issues 

Even assuming your company is able 
to justify the investment in time and 
money to link micros to its mainframe, 
there is still a vital business question to 
be reckoned with. Namely, how does a 
company let potentially hundreds or 

thousands of personal computer users 
into the mainframe database, while still 
maintaining some semblance of security, 
system resources, and sanity? 

One of the reasons companies have 
mainframes (even though the power of 
personal computers is approaching that 
of the mainframes of the early 1970s) is 
that they have to support hundreds or 
even thousands of users and devices at 
one time with just one set of data. Bal- 
ancing the potential benefits of linking 
micros to mainframes for greater pro- 
ductivity are a number of potential 
drawbacks. 

For instance, whose numbers should 
you believe? Once data are transferred 
from a mainframe to a micro, they no 
longer stay up to date with the main- 
frame files. When sales figures are 

Business issues 
will be solved 

more slowly than 
those of hardware 

and software 

updated or revised today on the main- 
frame, the month -end total you down- 
loaded last night for your VisiCalc 
spreadsheet will no longer be correct. 

Horror stories are common in the 
mainframe world about managers argu- 
ing over who has the "right" value for 
sales, costs, inventory levels, etc. But at 
least the concept of a central database - 
a single collection of data maintained for 
all users -minimizes such conflicts. As 
"personal databases" start to spring up 
on diverse personal computers around 
the office, arguments (or worse, bad de- 
cisions) are likely to increase. At the 
least, corporate policy for micro users 
should insist that all users timestamp the 
time and source of their downloaded 
data, and refer to the timestamp whenev- 
er they use or present analyses based on 
that data. 

Also, how do you keep a corporate se- 
cret? Another reason companies contin- 
ue to use mainframes is the elaborate se- 
curity precautions built into the system 
itself and into individual data files. Once 
a copy of sensitive data is downloaded to 
a microcomputer, and saved on a floppy 
disk, security for that data is about as 
primitive as a locked file drawer. 

Finally, how do you avoid personal 
computer users tying up the mainframe? 
Unfortunately, one of the functions with 
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CREATIVE COMPUTING PRESS 
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the highest `overhead" performed by a 
mainframe is I /O- moving data out of 
and into the computer to and from vari- 
ous peripheral devices. And download- 
ing data to a personal computer is a clas- 
sic example of high- overhead I /O. As 
increasing numbers of personal comput- 
er users place heavy I/O demands on a 
mainframe, companies have a limited 
number of alternatives. Among them 
are: 

Giving low priority to basic transac- 
tion- processing applications; that is, 
slowing up order entry, payroll, ac- 
counting or inventory control users who 
are generating the numbers that the per- 
sonal computer users in management 
want to access. This solution is not likely 
to please operating departments. 

Giving low priority to personal 
computer users; i.e., come in at 3 a.m. to 
do your download, or expect the applica- 
tion to take a few hours to complete. 
This may defeat the purpose for making 
the micro -to- mainframe link, increasing 
management productivity. 

Buying another mainframe dedicat- 
ed to personal computer users. This al- 
ternative may defeat the argument for 
personal computers -an inexpensive 
way to put computer power in users' 
hands. 

M Conclusion 

There are no easy answers at this time 
for those who would link micros to 
mainframes. Because of the overwhelm- 
ing appetite personal computer users 
have better, faster and more data, ven- 
dors of packaged solutions have great in- 
centive to work on the problems that 
technology can address. These include 
integration -which provides a single - 
package answer to the questions of the 
physical link, the data link, and system - 
security assurance -and universality. 

A system utilizing the concept of uni- 
versality would embody a single piece of 
software or hardware able to speak and 
translate among the hundreds of differ- 
ing hardware, telecommunications, data 
storage, and data interchange standards 
that exist in the typical corporate main- 
frame environment, as well as the rela- 
tively broad line of personal computers 
and applications programs that find 
their way into the office. 

The business issues will be solved 
more slowly than those of hardware and 
software, and on a company-by- compa- 
ny basis. But it is safe to predict that the 
personal computer on a manager's desk 
is here to stay, and it's just a matter of 
time until that computer is linked into 
the corporate mainframe. G 

MAINFRAME COMMUNICATIONS 
TERMINALS 

By Charles Daney 

THE most common kind of com- 
munication terminal used with 
the IBM mainframes is a member 

of what IBM calls the 3270 family. That 
family includes a number of different de- 
vices. Some of them are terminals that 
differ from one another in many re- 
spects. Some devices in the family are 
not really terminals at all, but special- 
ized pieces of communications equip- 
ment that are called "communications 
controllers." 

The first members of the 3270 family 
were announced by IBM more than ten 
years ago, at approximately the same 
time that the 370 line of mainframes was 
introduced. The earliest terminal model 
in the family was known as the 3277. 
Subsequently, models designated 3278 
and 3279 have also appeared. In addi- 
tion, each model has had a number of 
subtypes that differ in such details as the 
number of characters displayed per line, 
the number of lines per display, and oth- 
er features and capabilities. 

The "architecture" of the 3270 family 
is, as we shall see, very complex and 
elaborate. Because of this, IBM chose to 
separate some of the functions and build 
them into a "controller" device. Com- 
munications controllers in the 3270 fam- 
ily have included the 3271, 3272, and 
3274. Each model has had a number of 
subtypes differing in such respects as 
how they are connected to the main- 
frame computer, how many terminals 
they can control, and the communica- 
tions protocols they use. Individual 3270 
terminals are usually grouped in "clus- 
ters" attached to a single control unit 
which is, in turn, attached to a main- 
frame in one of a number of different 
ways. This approach reduces cost some- 
what by sharing certain functions pro- 
vided by the control unit rather than du- 
plicating them in each terminal. There 
was, however, one model called the 3275 
that included a terminal and control unit 
in a single package. 

The complexity of the 3270 architec- 
ture, and the ways in which it differs 
from the more familiar "async" terminal 
lie in several different areas. The first of 
these is the communications protocol 
employed. 

In the early 1970s IBM introduced a 
new type of data link protocol called 
SDLC (for "synchronous data link con- 
trol") as part of its Systems Network Ar- 
chitecture (SNA). SDLC protocol is 
supported by different types of 3270 ter- 
minals and control units. IBM has tried 
very hard to convince its customers of 
the wisdom of using SDLC and SNA, at 
the expense of both the bisync and async 
protocols. Indeed, most IBM main- 
frames support asynchronous communi- 
cations very poorly; if at all. The newest 
and most advanced facilities are general- 
ly provided chiefly for SDLC terminals, 
and sometimes grudgingly, for bisync 
terminals. This has created a rather awk- 
ward and difficult situation for the very 
popular IBM PC, which is usually 
equipped to communicate only in the 
async mode. Although both bisync and 
SDLC hardware and software are avail- 
able for the PC, they are considerably 
more expensive. This often makes it al- 
most impossible for PC owners to use 
their computers with their office 
mainframe. 

A second primary respect in which 
3270 terminals differ from most async 
terminals is that 3270s generally use the 
EBCDIC character set. EBCDIC (for 
"Extended Binary-Coded Decimal In- 
terchange Code "), which assigns hexa- 
decimal values to printable characters, is 
used on most IBM mainframes. It is 
quite different from its principal alterna- 
tive, ASCII (for "American Standard 
Code for Information Interchange "), 
which is, of course, what is used by the 
IBM PC and most "ASCII" terminals. 

While conversion between EBCDIC 
and ASCII is reasonably straightfor- 
ward, there are a few symbols that are in 
one set and not the other. For example, 
there is a "cent" character and a "logi- 
cal -not" character in EBCDIC but not 
in ASCII. The latter, however, has the 
tilde and grave accent all to itself. Since 
these symbols aren't too commonly 
used, this is mainly just a nuisance in try- 
ing to simulate an ASCII terminal on a 
3270, or vice versa. 

A third and final area in which mem- 
bers of the 3270 family differ from most 
asynchronous terminals is in specific ca- 
pabilities and features. Most important, 
3270s are essentially block mode devices. 
That is, the basic unit of data is a field or 
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even a full screen. (A field is a portion of 
the screen used for a specific type of 
data. In a database there may be, for ex- 
ample, a "name" field, a "zip code" 
field, a "customer" field, and so forth.) 
Data is identified according to the field 
on the screen to which it belongs, and its 
position on the screen has little or noth- 
ing to do with the order in which it is 

sent in relation to other fields. Most 
asynchronous terminals, in contrast, are 
serial devices that display data in se- 
quential order, unless this is modified by 
"cursor pointing." 

This distinction is very significant in 
terms of the way programs are written to 
use the terminals. It is, for example, 
much easier to create screens having 
fields of diverse types (protected or un- 
protected, highlighted or not, of a specif- 
ic color, etc.) on a block mode terminal 
like a 3270. Some 3270 -family models 
even permit arbitrary redefinition of 
their displayable character sets. On the 
other hand, the 3270 hardware is incapa- 
ble of the scrolling that almost all asyn- 
chronous terminals can perform. 

As mentioned earlier, 3270s can be at- 
tached to mainframes in a variety of 
ways. A 3270 terminal is always first at- 
tached to a control unit (unless it has one 
built in). The control unit, in turn, can be 
connected directly to a mainframe I/O 
channel. This is by far the fastest type of 
connection (capable of supporting a data 
rate of about 650,000 characters per sec- 
ond!). Needless to say, it is also the most 
popular kind of connection for people 
who can conveniently work near the lo- 
cation of the computer. This kind of con- 
nection is known as a local attachment. 

For those not so fortunate, who must 
work remotely from the mainframe, the 
connection must be by means of a com- 
munications line, which is considerably 
slower -at most 9600 baud, or about 
1000 characters per second. This is 
known as a remote attachment. Al- 
though 9600 baud may sound fast to PC 
users who are accustomed to 300 or 1200 
baud, it can be very unsatisfactory, since 
many 3270 applications are written, in- 
efficiently, to send full screens of data 
(1960 characters or more) back and 
forth quite frequently on the assumption 
that most users will be attached to the 
high -speed channel. 

The communications protocol used 
for remote terminals can be either bisync 
or SDLC. In the latter case, the terminal 
will be part of an SNA network. Al- 
though there is no such thing as a con- 
cise description of what SNA is, a little 
can be said about the general functions 
of communications networks. 

It turns out that the problems that a 

data link protocol like bisync or SDLC is 
intended to solve are just a small subset 
of all the concerns of a network. The 
data link protocol "merely" ensures the 
reliable transmission of data from one 
point to another. Other problems of 
equal or greater difficulty include how 
data is routed over a variety of different 
transmission facilities, how a legitimate 
user connects to a particular application 
by name, and how the data is formatted 
so as to be comprehensible to both the 
sender and receiver. 

All these problems are the concern of 
network architecture in general, and 
IBM's SNA is just one example. SNA is 
organized into a number of different lay- 
ers, each of which deals with a particular 
class of problems. Data link control is 

the function of one specific layer. Other 
layers are known as the "path control 
layer," and there are still others as well. 

An SNA network consists of a num- 
ber of nodes (computers or terminals 
usually, although other peripheral de- 
vices may be included) connected by 
communications lines. Only the lowest 
logical layer of each node actually con- 
trols the physical communication with 
other nodes but, in a more abstract 
sense, the higher layers of each node also 
communicate with their peers in other 
nodes. The situation is analogous to 
communications between nations or 
large corporations: the "higher -ups" 
generally communicate with each other 
via intermediaries at lower layers (minis- 
ters, managers), who in turn use even 
more basic means (couriers, telephones). 

Like the 3270 itself, but on a much 
grander scale, SNA is complex and dab- 
orate. Indeed, since the 3270 terminal 
and control unit have many duties to 
perform in the network, their own com- 
plexity is understandable. SNA was de- 
signed to serve the needs of many other 
types of communications devices besides 
terminals as they are normally conceived 
of. It also supports such devices as point - 
of -sale terminals and RJE (for "remote 
job entry") workstations. 

The IBM 3770 product line is typical 
of RJE terminals. An RJE terminal is 
usually distinguished from an ordinary 
terminal by having a card reader and 
high -speed printer for servicing batch 
job submission and output. It is intended 
for performing the typical batch job pro- 
cessing functions at locations remote 
from the mainframe. The 3770 uses 
SDLC protocol in an SNA network. 
There is also an analogous product, the 
3780 terminal, that communicates in 
bisync. Hardware and software are 
available for the IBM PC to emulate 
3770 and 3870 terminals and the 3770. O 

Protocols 
(Continued from page 63) 

special character, DLE (for "data link es- 
cape"), is defined. It must be sent pre- 
ceding any attempt to use one of the oth- 
er special characters for its special 
protocol function. To use DLE as normal 
data, it has to be sent twice. 

Obviously, a lot of computation must 
take place if bisync is to be spoken cor- 
rectly. The algorithms used for this are 
typically hard -wired into bisync termi- 
nals for greater efficiency; that is, they 
are built right into the terminals. Ordi- 
narily, a personal computer can speak 
bisync only if it has a special bisync com- 
munications card installed. Special (and 
expensive) modems are also required. 

Many of the older terminals produced 
by IBM and others used bisync. Those 
include certain models of the 3270 com- 
munications terminal and the 2780/ 
3780 RJE terminals. However, bisync 
has a number of shortcomings. To give 
just one example, it tends to use a lot of 
extra characters to control communica- 
tions, which, in turn, lowers the net 
throughput of useful data. Also, it is half 
duplex, which is a disadvantage because 
time is wasted in "turning the line 
around." 

A newer protocol that attempts to 
overcome some of the problems of 
bisync is called SDLC (for "synchro- 
nous data link control "). This is part of 
IBM's very general Systems Network 
Architecture (SNA). In addition to sup- 
port of full duplex (two way) communi- 
cations, SDLC distinguishes protocol in- 
formation from other data sent by a 
technique called "bit stuffing." This 
method manipulates bit patterns in such 
a way that control information can be 
readily distinguished from data with less 
communications overhead than bisyn- 
chronous "byte stuffing" protocol. 

SDLC, too, has its disadvantages. It is 
computationally more expensive, so 
again, specially wired hardware -SDLC 
terminals -must be used. Most new 
IBM communications products, includ- 
ing the latest of the 3270 line, use SDLC. 
Also, special SDLC modems must be 
used with such terminals. 

Although we have spoken of bisync 
and SDLC as if they were specific unam- 
biguous protocols, this is not really the 
case. Various dialects exist. There are 
additional protocols that terminals can 
use in addition to either bisync or SDLC. 
This situation, coupled with the fact that 
specialized hardware must be used to 
support the protocols, makes agreement 
on standards among terminal manufac- 
turers and communications services very 
important. Fortunately, this is taking 
place. Even so, plain old async will still 
be around for a number of years. O 
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Glossary of Terms 
(Continued from page 62) 

from one computer to the other by one of 
two means. 

If the distance between the two is 
short, the character can be transmitted 
directly as electrical impulses through a 
null modem connection. (A null modem 
connection actually involves no modem 
at all -the serial ports of the two com- 
puters are simply connected one to the 
other by a cable.) This method is limited 
to distances of about 3000 feet. 

When longer distances are involved, 
modems are used to send the data over a 
medium such as a telephone line. The 
modern connected to the computer con- 
verts the serial pulse train into tones. A 
tone of one frequency represents a high 
voltage, and a tone of another a low volt- 
age. Tones are used because voice -grade 
telephone lines are not equipped to han- 
dle information in digital form. 

At the receiving end, the modem 
translates the tones back into true digital 
form and feeds the resulting electrical 
pulses to the second computer's serial 
port. There they are converted back into 
parallel form. 

There are two types of modems. 
Acoustic modems have two soft rubber 
cups into which a telephone handpiece is 
placed. One cup has a microphone, and 
the other a speaker. Thesè pick up and 
generate the audio tones used for data 
transmission. There is no electrical con- 
nection to the phone lines -the coupling 
is acoustic. 

Direct connect modems are connected 
directly to the phone line, usually 
through a standard modular jack. They 
are usually more "intelligent" than 
acoustically coupled modems, and elimi- 
nate the possibility of ambient room 
noise being mixed with the audio tones 
and "garbaging" the data. 

Transmission media for data transfer, 
besides ordinary telephone lines, include 
coaxial cable, CATV (broadband radio - 
frequency), fiber optics, infrared light 
(with air being the transmission medi- 
um), microwaves, and satellites (a spe- 
cial case of microwave transmission). 

The characteristics of the transmis- 
sion medium determine the speed at 
which data can be passed back and forth 
between computers. For example, dig- 
up voice -grade telephone lines are con- 
sidered reliable at speeds up to 2400 
baud (bits per second), or about 240 
characters per second. Special leased 
phone lines can handle data rates of up 
to 19,200 baud. Coaxial cable and broad- 
band media permit rates up to 56,000 
baud, and the more exotic media extend 
rates to millions of bits per second. 

The last point to be addressed on the 
subject of physical links is that of config- 

uration. The simplest configuration, 
point -to- point, uses a serial port and 
modem at the mainframe connected by 
some medium to a modem and serial 
port at a terminal or personal computer. 

This one -to -one connection is expen- 
sive both in terms of the number of serial 
ports and modems, and the number of 
feet (or, more commonly, miles) of 
transmission medium required to sup- 
port a large number of users. It is also 
wasteful in that a single user rarely re- 
quires the full capacity of a 4800 -baud- 
or- greater line. Mainframe manufactur- 
ers have therefore developed some ways 
to reduce these costs and increase the 
utilization of a link. 

One method used is a multi -drop line. 
One serial port and modem, and a medi- 
um -speed line (usually 4800 baud) at the 
mainframe connects to a star or daisy - 
chain network of terminals or personal 
computers. This eliminates the need for 
multiple modems and lines at the main- 
frame, but each terminal or personal 
computer still requires its own modem. 

An alternative to multi -drop network- 
ing is to put small special -purpose com- 
puters, known as cluster controllers, in 
an area serving several terminals, per- 
sonal computers, remote line -printers or 
other peripheral devices. Cluster con- 
trollers use one fast, expensive modem 
and line (usually rated at 9600 baud) to 
communicate with the mainframe, and 
cheap null modems or coaxial cable to 
make the connection to each computer 
or peripheral. The major advantage of 
this system is the elimination of expen- 
sive modems for each user station (or 
node), although the controller itself is a 
costly piece of hardware. 

Transmission Protocols 

After deciding how to make the physi- 
cal link, we need to look at the transmis- 
sion protocols used in telecommunica- 
tions. There are two ways for 
information to be communicated be- 
tween a modem and a serial port: syn- 
chronous (favored by IBM and other 
mainframe manufacturers) and asyn- 
chronous, which is used by most mini - 
and microcomputers. The difference be- 
tween the two protocols is the way in 
which characters are "framed" -that is, 
how the beginning and end of a single 
character are signaled to the computer. 

Asynchronous protocols frame data 
by adding a bit to each end of the stream 
of bits representing one character. These 
are called "start" and "stop" bits. 

Synchronous protocols rely on inter- 
nal clocks to time the start and finish of a 
block of characters by sending three to 

six "sync characters" at the beginning of 
a transmission. If the transmission con- 
sists of many characters, additional sync 
characters are transmitted every now 
and then to keep the computers in sync. 
Synchronous transmission requires 
more overhead in the form of software 
protocols to keep everything running 
smoothly, but allows about 15% greater 
throughput than asynchronous trans- 
mission at the same baud rate. This is be- 
cause synchronous transmission re- 
quires two fewer bits per character than 
asynchronous transmission. 

Software Protocols 

Personal computers require relatively 
little in the way of software protocols. 
Commonly used is the xoN /xoFF proto- 
col (which allows one computer to indi- 
cate to another when to send and when 
to stop sending) to govern the transmis- 
sion of large amounts of data. Error 
checking schemes using a CRC (cyclical 
redundancy check) or checksum method 
are also being included in a growing 
number of communications packages. 

Mainframes have developed far more 
complex protocols over the years to al- 
low them to be connected to a large 
number of devices without interfering 
with applications software. These more 
complex software protocols have 
evolved in layers to service today's net- 
works of terminals and other peripher- 
als. The following descriptions are ab- 
stracted from the International 
Organization for Standardization (ISO) 
DP7498 Reference Model for Open Sys- 
tems Interconnection. 

Data link protocols are the low- 
est layer, dealing with initializa- 
tion, control, termination and er- 
ror recovery relative to the 
physical link and the transmission 
protocols. 

Network protocols deal with 
network management, message 
formats, and data -block 
structure. 

Transport protocols handle 
message or packet assembly and 
disassembly, and message priority 
in a network. These protocols also 
ensure end -to -end control of net- 
work transmissions. 

Session protocols control the di- 
alogue between processes in a net- 
work, as well as buffering and seg- 
menting large transmissions. 

Presentation protocols are used 
to handle data formats, and to 
translate various sending codes to 
representations understood by the 
receiving equipment. 
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TRS -80 Model 4P 
(Continued from page 43) 

to the full 64K of RAM and switch the 
screen display to 80 characters by 24 
lines. To say that the system works well 
is an understatement. It is superb. 

Since the Model 4P does not contain 
the Model III ROMs, a software utility 
creates an image of the ROMs in the first 
16K of RAM. To get into the Model III 
mode, it is necessary to first load a 
MODELA /III utility (supplied with the 
computer). Screen prompts tell when to 
load the utility and when the disk can be 
removed and be replaced by the Model 
III applications disk. If the system is to 
come up directly in the Model III mode, 
the MODELA /III utility must be cop- 
ied onto the applications disk. Then 
when the disk is booted up, the utility 
will auto -load the ROM image in RAM 
and automatically start the program. As 
far as the user is concerned, the comput- 
er functions as if the Model III ROMs 
are present. 

User Observations 

Experiments with a broad range of 
Model III software, including operating 

systems from sources other than Radio 
Shack, produced no unusual effects be- 
cause of the pseudo -ROM image. The 
only Model 4 software that would not 
work in the Model 4P was a CPU speed- 
up. At the time we tested the Model 4P, 
Radio Shack still had not released its 
CP /M operating system for either the 
Model 4 or the 4P. So we used Montezu- 
ma Micro CP /M Version 2.2, which 
worked notably well. 

More About the Keyboard 

Perhaps the reason Radio Shack has 
delayed providing CP /M for its Model 4 
series computers has to do with their 
"programming keyboards." Both com- 
puters have almost the same keyboard 
used in the Model I computer, plus a nu- 
meric keypad, a CONTROL key for 
CP /M, an alpha caps -lock key, and 
three function keys labeled F1, F2, and F3. 

Unlike the ASCII keyboard in general 
use today and patterned on the typewrit- 
er keyboard, a programming keyboard is 
derived from the Model 33 Teletypewrit- 
er, which was the original standard ter- 
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minal for time -share computers. Its 
slightly different key arrangement 
makes BASIC and other programs 
somewhat easier to enter, but certain 
keys -tab, left and right brackets, 
backslash, line feed, escape, underscore, 
and vertical line- required for CP /M 
and most CP /M -based applications pro- 
grams are not present. 

To make its Model 4 series computers 
CP /M- compatible, Radio Shack synthe- 
sizes the "missing" keys by permitting 
simultaneous pressing of two or more 
keys to obtain the desired functions. 
CLEAR and comma are used for the left 
bracket, CLEAR and ENTER for under- 
score, etc. This approach, however, can 
lead to conflict. For example, the ASCII 
EM is used to advance the cursor in the 
Model 4 series and also happens to be the 
automatic underscore command for a 
popular daisy -wheel printer. 

Aftermarket vendors of CP/M for the 
Model 4 series such as Montezuma Mi- 
cro, provide the missing keys through 
the use of two keys simultaneously, such 
as SHIFT and t to create the escape func- 
tion, SHIFT and for the left bracket, 
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Circle No. 4 on Free Information Card 
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TRS -80 Model 4P 

and only -. for tab in Montezuma 
Micro's CP /M. Additionally, this ver- 
sion of CP/M simplifies the use of 
CP/M software by causing the Model 4 
series to function as the ADM -3A termi- 
nal, which is recognized by almost all 
CP /M software. We tried a sampling of 
popular CP /M applications software, 
including WordStar, Word Plus, Multi - 
Plan, and DataStar, with Montezuma 
CP /M and found that they operated the 
same as they would have in any CP/M- 
only computer. 

Remarks 

Our only complaint with the Model 
4P is the same as for most other comput- 
ers in which thin -line disk drives are 
used. These drives depend on a mechani- 
cal system to pop out disks, which does 
not always work -particularly if a disk's 
write -protect tab comes loose while the 
disk is in the drive. The fault is not in Ra- 
dio Shack's choice of thin -line drives 
but, rather, in the fact that all thin -line 
drives tend to jam. The industry simply 
needs a better eject mechanism for these 
drives. 

Otherwise, the 4P is a magnificent 
machine. It runs quietly, without a trace 
of heat, and is convenient to use and 
transport. It is almost the ideal portable 
computer, "almost" because the disk 
drives are single -sided when the compe- 
tition has double -sided drives. While Ra- 
dio Shack does not have its own version 
of CP /M for the Model 4 series, Monte- 
zuma CP/M works admirably and 
comes with a disk interchange utility 
that permits the computers to read or 
write 20 different disk formats, includ- 
ing MS -DOS. This allows the Model 4P 
to simulate most other 8 -bit computers. 
It will run an Osborne or Kaypro pro- 
gram and copy the program or store or 
copy the data in either the Osborne (or 
Kaypro) or the Model 4P's own format. 

Also, with an aftermarket TRSDOS- 
like operating system, such as 
NEWDOS Version 2.0, the Model 4 can 
simultaneously work in the Model III 
and Model I modes, either single- or 
double- density. With a conversion utili- 
ty, it will even read or write Radio Shack 
Color Computer software. 

The Bottom Line 

The Radio Shack Model 4P computer 
has awesome potential. To really appre- 
ciate this computer and become a believ- 
er in its potential, you have to use it as I 
have. Words are inadequate to describe 
the level of software interchangeability it 
provides. O 

Sanyo MBC550 
(Continued from page 35) 

screen cursor to a BASIC line to be 
edited and then delete or insert charac- 
ters. At the same time the screen listing 
is edited, the BASIC program in memo- 
ry is also changed. Some PC compatibles 
do not have this capability. 

Documentation 

The documentation for the Sanyo 
MBC550 consists of two manuals in the 
usual IBM "small notebook" format. 
The first is the operating manual for the 
system and consists of rudimentary op- 
erating instructions, a description of the 
BASIC, and a description of the MS- 
DOS commands. Using the IBM man- 
uals as a criterion, I must say that the 
Sanyo operating manual (at least in the 
version that I received) is poor. A user 
unfamiliar with MS -DOS or PC BASIC 
would have to supplement the operating 
system manual with the IBM BASIC 
and MS -DOS manuals. One good fea- 
ture in the manual, however, is the 
"Technical Reference" section. It gives 
you step -by -step instructions on installa- 
tion of additional RAM, disk drives, the 
serial interface, and a joystick. Other 
technical information is sparse. 

The other manual contains the instal- 
lation and operating instructions for 
MicroPro WordStar, CalcStar, Spell - 
Star, MailMerge, and InfoStar. This 
manual is adequate (and voluminous). 
The IUS EasyWriter I word -processing 
software includes its own operations 
manual. 

Benchmarks 

Benchmarking is an inexact science. 
Too often a benchmark program will be 
biased to tout the strong points of an in- 
dividual machine. I've been running five 
benchmarks for some time now. They 
are not perfect but I've tried to make 
them general and unbiased. They will 
give you a rough idea of what the Sanyo 
can do in comparison to other IBM PC 
machines. The machines I'm comparing 
here are the IBM PC, the new Tandy 
2000, and the ACT Apricot (an 8086 
machine with 31/2" disk drives). 

Benchmark I: This benchmark simply 
measures the time it takes BASIC to 
count from I to 30000 in a two -statement 
FOR ... NEXT loop. The faster the time, 
the faster the clock rate of the system 
and the efficiency of BASIC. 

Tandy 2000: 15.7s 
IBM PC: 37.8s 
ACT Apricot: 42.9s 
Sanyo MBC550: 47.1s 

Benchmark 2: This benchmark mea- 

sures the time it takes for a BASIC pro- 
gram to compute and display SIN, cos 
values. It's a measure not only of "num- 
ber crunching," but also the "display 
driver" software in the MS -DOS BIOS. 
Again, the faster the time, the higher the 
"throughput" of the machine. 

ACT Apricot: 38.6s 
IBM PC: 45.6s 
Sanyo MBC550: 56.2s 
Tandy 2000: 218.7s 

Benchmark 2A: This is identical to 
Benchmark 2 except that no screen dis- 
play is done. It is a measure of the com- 
putational efficiency of BASIC. 

Tandy 2000: 7.9s 
Sanyo MBC550: 15.2s 
IBM PC: 17.6s 

Benchmark 3: This benchmark mea- 
sures the time to write out varying file 
lengths to a sequential disk file in BA- 
SIC. The test starts with 100 80 -byte 
records and increases in 9 steps up to 
1000 80 -byte records. The test is a mea- 
sure of the efficiency of the disk driver in 
the MS -DOS BIOS and of the disk drive 
itself, for such nonstandard drives as the 
3'/2" disk the ACT Apricot uses. Disk 
VERIFY is off in all cases. 

Sanyo MBC550: 19s 
ACT Apricot: 34s 
Tandy 2000: 37s 
IBM PC: 69s 

Benchmark 4: This is similar to 
Benchmark 3, but delays a random time 
between writes (greater than one disk 
revolution) to simulate random process- 
ing in BASIC. This is primarily a mea- 
sure of the efficiency of the MS -DOS 
BIOS disk driver. 

Tandy 2000: 39s 
ACT Apricot: 52s 
Sanyo MBC550: 64s 
IBM PC: 107s 

How Compatible is the Sanyo? 

Sanyo literature says the the MBC550 
will run 80% to 85% of off -the -shelf 
software for the IBM PC. I think this fig- 
ure is exaggerated and would put it at 
closer to 50 %. Any program with graph- 
ics that does not go through the BIOS 
(the software input /output driver pro- 
grams) will probably not run on the 
Sanyo. Other systems with a high degree 
of IBM PC compatibility will run such 
programs as Lotus 1 -2 -3 and the 
Microsoft Flight Simulator, both of 
which bypass the BIOS drivers. The 
Sanyo definetely will not run these pro- 
grams and also will not run such pro- 
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grams as the Personal Editor and the 
Asynchronous Communications pack- 
ages, as well as many others. 

One would hope that the MBC550 
would load and run BASIC programs 
from the 1.1 version of the IBM PC. 
However, BASIC programs stored with 
the normal SAVE command on the PC 
will not load at all on the Sanyo due to 
file format differences. Only BASIC pro- 
grams stored in ASCII format on the PC 
(using SAVE "xxxx ",A) will load and 
run on the Sanyo, for the most part. Ad- 
ditionally, Sanyo BASIC is not identical 
to IBM BASIC. (The versions differ in 
commands relating to sound generation, 
joysticks, light pen operation, and disk 
directories.) Be prepared, then, for dis- 
appointments if you expect your favorite 
IBM PC BASIC program to execute 
properly on the Sanyo. Also be prepared 
to do some work transferring your PC 
BASIC programs over to Sanyo BASIC. 
In my case, one of the main things I 
wanted to run was the PC Macro As- 
sembler. It runs fine on the Sanyo. The 
mistake I made was believing the Sanyo 
documentation and using the Macro As- 
sembler as a test program for compati- 
bility before I purchased the system! 

The good news on the compatibility 
front is that sales of the Sanyo should be 
impressive enough so that companies 
producing IBM PC software will pro- 
duce versions to run on the Sanyo as 
well. This appears to be happening al- 
ready. Companies such as IUS, Micro- 
Pro, and Ashton Tate are producing 
Sanyo versions of their products or certi- 
fying that existing packages will run on 
the Sanyo. 

Conclusions 

The Sanyo MBC550 is a fine micro- 
computer regardless of its compatibility 
problems with the IBM PC. The results 
of the benchmarks given above indicate 
that the MBC550 compares favorably 
with the IBM PC, even surpassing it in 
computational speed and disk file bench- 
marks. My primary criticisms of the 
Sanyo are the current lack of double -sid- 
ed disk drives, and its inadequate docu- 
mentation. In the latter case, you can 
solve the problem by borrowing a 
friend's IBM documentation. 

If the Sanyo MBC550 were closer in 
price to the IBM PC, I'd have to opt for 
the name and software base of the PC. 
But at about one third the price (consid- 
ering the bundled software), I consider 
the Sanyo a great bargain. The MBC550 
commands attention now, and will be an 
even more attractive machine as its soft- 
ware base grows. 
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Business Graphics 
(Continued from page 56) 

business graphics. Similar comments 
can be made for the IBM PC and PC- 
XT, whose third -party hardware sup- 
port base rivals that for Apple IIs. (See 
"Hardware Upgrades for Apple and 
IBM" box for details.) No other make of 
computer rivals Apple and IBM for 
third -party support. 

Business Graphics Software 

The graphics software situation 
presents quite a puzzle. The basic pack- 
ages for each computer are usually too 
rudimentary to be used for very sophisti- 
cated graphing. To approach what 
might be considered to be state- of -the- 
art performance, a great deal of power 
and flexibility are required. 

Certain features of a graphics system 
are inherent to the software, and hard- 
ware devices must be chosen accordingly. 
The more important features the software 
should have are detailed in what follows. 

From the artistic viewpoint, the abili- 
ty to vary the size and type style of all 
text characters must be built into the 
software. The "window" for the body of 
the chart or graph must be locatable any- 
where on a screen or page and be size -ad- 
justable to fit any allocated space. There 
should be no practical limit placed on 
the number of data items a chart can 
contain. The ability to combine lines and 
bars on the same chart must be a stan- 
dard feature. For maximum flexibility, 
the software should permit placement of 
multiple charts on the same page. It 
should be possible to develop pie charts 
with exploded segments. Additionally, a 
built -in feature should eliminate the pos- 
sibility of text legends from overwriting 
each other or the graphics. Graphics 
software must have defeatable automatic 
scaling of the axes and permit logarith- 
mic as well as rectangular coordinates. 
Finally, bar graphs must be orientable 
either horizontally or vertically. 

To my knowledge, no currently avail- 
able software package that fulfills all the 
above requirements exists, but GrafTalk 
comes closest. This software provides 
superior ease of use and a presentation 
quality approaching that available with 
mainframe graphics systems. For most 
graphs, Chartmaster is a good alterna- 
tive. Though Chartmaster is not as pow- 
erful as GrafTalk, it is far better than the 
average graphics package currently be- 
ing sold. Neither GrafTalk nor Chart- 
master can develop area maps for mar- 
keting uses. These two products can 
serve as benchmarks for evaluating oth- 
er graphics packages. 

A true state -of -the -art graphics sys- 
tem should be able to construct images 
in both two and three dimensions, 
though most support the former and 
very few the latter. To meet this require- 
ment a number of computer -aided draft- 
ing systems available for architects and 
design engineers are now beginning to 

HARD -COPY DEVICES 

Printers and Plotters: 

Model 

Black -Print Printers: 

Manufacturer 

Almost any single -color impact dot -matrix model capable of 
printing screen graphics images can be used with business graph- 
ics computer /software systems. Printers made by Epson, Okidata, 
Star Micronics, IBM, Apple, and others are good choices. Of 
course, the higher -priced makes and models will usually yield high- 
er- density, more precisely controlled graphics images. 

Color -Print Printers: 

Among the more popular color models are those listed here. 
This list represents only a sampling of the makes and models 
available. 

Color /Scribe DP -9725 Anadex 
(240 char. /sec.) 

Quadjet Quadram Corp. 

Transtar 315 (4 -color 
ribbon for 7 colors; 
30 shades) 

Vivitar Computer 

Plotters: 

As with color printers above, the following list of products is pro- 
vided as a representative sampling of the various models of plot- 
ters available in thé marketplace. 

Amplot II (11" x 17 "; 6 
pens; 8 in. /sec. write 
speed; 0.002" resolution 

Amdek 

Color Plotter (11" x 17 "; Apple Computer Inc. 
4 pens) 

945 (24.5" X 48 "; 4 pens; 
30 in. /sec. write speed; 
0.0005" resolution) 

Calcomp 

Sweet -P Six Shooter (11" x 17 "; Enter Computer, Inc. 
6 pens; 14 in. /sec write speed; 2K buffer) 

HP7475A (11" X 17 "; 6 pens) Hewlett- Packard Co. 

DPM -40 -2 (11" X 17 "; 16K 
buffer; 2 pens) 

Houston Instruments 

XY750 (11" X 17 "; 8 pens; 
0.004" resolution) 

IBM 

Zeta 8 (8 pens; 20 in./ Nicolet Zeta Corp. 
sec. write speed) 

Strobe 100, 200 Tektronix, Inc. 

Direct -to -Film Hard -Copy Devices 

Since many business presentations to large audiences are still 
best handled with color slides of graphics images, direct -to -film 
hard -copy devices deserve serious consideration. Among the low - 
to- medium -priced products that directly convert electrical image 
signals to 35 -mm slide film are the following: 

VFR- 2000 -TL -135 ($2495; Celtic Technology 
35 -mm only) 

635 ($12,950 for 35 -mm 
8" x 10" formats; 
adaptable to any format) 

Dunn Instruments 

Videoprint 5000 (about 
$7000; 4" x 5" Polaroid 
back is available) 

Image Resource 

VideoSlide 35 ($2599; Lang Systems 
35 -mm only) 

3000 ($10,000 to $12,000; 
35 -mm, SX -70, 4" X 5 ", 
8" X 10 ", 16 -mm formats) 

Matrix Instruments 

MFR -8 ($9000 to $11,000; 
35 -mm, 4" X 5 ", 8" X 10" 
SX -70, Kodak PR -10 
formats) 

Modgraph 

Palette ($1300; 31/4" x 
41/4" formats) 

Polaroid Corp. 

108 Computers & Electronics 

www.americanradiohistory.com

www.americanradiohistory.com


GRAPHICS SOFTWARE SAMPLER 

The following is an abbreviated listing of software packages that can be used to generate medium - 
to- high -density graphics on popular makes and models of personal computers. 

Standard Graphics Packages: 3 -D Graphics Software Packages: 

Software Name Source Software Name Source 

Business Graphics Business & Professional Software AutoCAD Autodesk, Inc. 

Flexigraf Computer Associates Drawing Processor BG Graphics Systems 

Chart Master Decision Resources Energraphics/PC Enertronics Research 

D148S Color Slide 
System 

DICOMED Corp. Vector Sketch GTCO Corp. 

Benchmark MetaSoft Corp. 
GraphWriter Graphic Communications 

3D CAD; MCS 
Software, Space Tablet 

Micro Control Systems, Inc. 
Display Telegraf ISSCO Graphics 

Executive Briefing 
System 

Lotus Development Corp. 
PC-Draw Micrografix 

ZChart Nicolet Zeta Corp. CADplan, CADdraft Personal CAD Systems 

Graf Talk Redding Group Inc. VersaCAD, CADapple T &W Systems 

SAS /Graph SAS Institute 3Design 3Design 

HARDWARE UPGRADES FOR APPLE AND IBM COMPUTERS 

The following is a representative listing of plug -in cards that up- 
grade the graphics capabilities, including color, of popular Apple II 

and IBM PC personal computers. All products listed are printed -cir- 
cuit -card assemblies that are designed to plug directly into the spe- 
cific computers' expansion buses. 

For Apple II Computers: 

Product Manufacturer 

Number Nine (1024 X 1024 Number Nine Computer Engrng. 
pixels, 16+ colors) 

MicroAngelo Scion Corp. 

SuperSprite Synetix Inc. 

Arcade Board Third Millenium Engrng. 

For IBM PC series Computers: 

Product Manufacturer 

BiGraphix II (640 X 400 Applied Computer Products 
pixels, 16 colors) 

Cono Color (640 X 400 Conographic Corp. 
pixels, 16 colors) 

Artist I (1024 X 1024 Control Systems 
pixels) 

RGB Boards (1024 x 1024 
pixels, 4 colors; 640 X 
280 pixels, 16 colors; 
2 planes) 

Frontier Technologies 

Graphics Color Adapter IBM 

PC Peacock MA Systems Inc. 

MasterGraphics 1+ (640 X MicroGraphics Technology 
200 pixels, 16 colors; 
4096 -color palette) 

ColorPlus (640 X 200 pixels, PC +Products- Plantronics 
pixels, 4 colors; 320 X 
200 pixels, 16 colors) 

Graphics Display (640 >, 

400 pixels, 16 colors; 
256 -color palette) 

PC Products Inc. 

QuadColor (640 X 200 
pixels, 16 colors) 

Quadram Corp. 

PC 640 (640 X 480 pixels, 
16 colors; 4096 -color 
palette) 

Scion Corp. 

Graphix Plus STB Systems Inc. 

Graphics Master (720 
720 pixels) 

Tecmar 

Professional Graphics 
Generator(512 X 512 
pixels, 16 colors) 

Symtec 

Multi -Display USI Computer Products 
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Business Graphics 

reach the business graphics arena. With 
these packages, new ways to easily and 
simply communicate complex business 
analyses become possible. (For a list of 
currently available graphics software 
packages, see "Graphics Software Sam- 
pler" box.) 

Putting It All Together 

Simply putting the best of each of the 
components of a graphics system togeth- 
er will not yield a system that works. 
Any added hardware must be able to 
support the features of the software that 
is to be used, which means that software 
and hardware must be selected together. 
Bear in mind, too, that any hardware 
component added to a computer must be 
physically and electrically installed in 
the working environment. In fact, addi- 
tion of any hardware item -more mem- 

Adwar 
335 W. 35 St. 
New York, NY 10011 
212- 691 -0976 

Amdek 
2201 Lively Blvd. 
Elk Grove Village 
IL 60007 
312-364-1180 

Anadex 
1001 Flynn Rd. 
Camarillo, CA 93010 
805 -987 -9660 

Apple Computer Corp. 
20525 Mariani Ave. 
Cupertino, CA 95014 
800- 538 -9696 

Applied Computer Products 
1916 Welsh Rd. No. 6 
Philadelphia, PA 19115 
215- 934 -6990 

Autodesk, Inc. 
Bldg. 5 
150 Shoreline Hwy. 
Mill Valley, CA 94941 
415 -331 -0356 

BG Graphics Systems 
824 Stetson Ave. 
Kent, WA 98031 
206 -852 -2736 

Business ti Professional 
Software 
154 Binney St. 
Cambridge, MA 02142 
617-491-3377 

Calcomp 
2411 W. La Palma Ave. 
Anaheim, CA 92803 
714-821-2011 

Celtic Technology 
6265 Variel Ave. 
Woodland Hills, CA 91367 
213 -884 -6767 

Computer Associates 
125 Jericho Tpke. 
Jericho, NY 11753 
516 -645 -3003 

Comshare 
1935 Cliff Valley Way 
Atlanta, GA 30329 
404 -634 -9525 

Conographic Corp. 
2268 Golden Cir. 
Newport Beach, CA 92660 
714 -642 -6778 
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ory, a super- high -resolution color 
graphics board, or any other device - 
redefines the working environment. 

Any microcomputer that is selected 
will involve hardware trade -off deci- 
sions. As mentioned above, the IBM PC 
or PC -XT computers, as configured by 
IBM, are far from state of the art in 
terms of business graphics applications, 
but they may well fill the bill when 
mated with appropriate hardware and 
software from other vendors. 

Advanced Systems 

Since the objective of using business 
graphics is to tell a story, why not let the 
computer tell the whole story? Two com- 
puters currently on the market offer a 
special feature that takes them one step 
beyond other graphics systems. The 
Texas Instruments Professional Corn- 

MANUFACTURERS & ADDRESSES 

Control Systems 
2855 Anthony Lane 
Minneapolis, MN 55418 
612-789-2421 

DataSouth Computer Corp. 
Box 240947 
Charlotte, NC 28224 
704 -523 -8500 

Decision Resources 
25 Sylvan Rd. 
Westport, CT 06880 
203 -222 -1974 

DICOMED Corp. 
9700 Newton Ave. S. 
Minneapolis, MN 55431 
612 -887 -7100 

Digital Computer Corp. 
146 Main St. 
Maynard, MA 01754 
800-3M-4825 

Dunn Instruments 
PO Box 77172 
544 Second Ave. 
San Francisco, CA 94107 
415- 957 -1600 

Enter Computer, Inc. 
6867 Nancy Ridge Dr. 
San Diego, CA 92121 
619 -450 -0601 

Enertronica Research 
150 N. Meramec, No. 207 
St. Louis, MO 63105 
800-325-0174 

Epson America, Inc. 
3415 Kashiwa St. 
Torrance, CA 90505 
213 -543 -0360 

Frontier Technologies 
PO Box 11238 
Milwaukee, WI 53211 
414-964-8689 

Graphic Communications 
200 Fifth Ave. 
Waltham, MA 02254 
617 -890 -8778 

GTCO Corp. 
1055 First St. 
Rockville, MD 20850 
301 -279 -9550 

Hewlett- Packard, Inc. 
16399 W. Bernardino Dr. 
San Diego, CA 92127 
800 -547 -3400 

Houston Instrument 
8500 Cameron Rd. 
Austin, TX 78753 
512 -835 -0900 

IBM (Plotters only) 
Orchard Park, Box 332 
Danbury, CT 06810 
203-796-2500 

IBM (all other products) 
Information available from 
IBM computer centers and 
authorized IBM distributors 

Image Resource 
2260 Townsgate Rd. 
Westlake Village, CA 91361 
805- 496 -3317 

ISSCO Graphics 
10505 Sorrento Valley Rd. 
San Diego, CA 92121 
619 -452 -0170 

Lang Systems, Inc. 
1010 O'Brien Dr. 
Menlo Park, CA 94025 
415. 328.5555 

Lotus Development Corp. 
161 First St. 
Cambridge, MA 02142 
617- 492.7171 

MA Systems, Inc. 
2015 O'Toole Ave. 
San Jose, CA 95131 
408- 943 -0596 

Matrix Instruments 
230 Pegasus Ave. 
Northvale, NJ 07647 
201 -767 -1750 

MetaSoft Corp. 
6509 W. Frye Rd., No. 12 
Chandler, AZ 85224 
800 -621 -1908 

Micro Control Systems, Inc. 
143 Tunnel Rd. 
Vernon, CT 06066 
203 -872 -0602 

MlcroGraphics Technology 
1820 McCarthy Blvd. 
Milpitas, CA 95035 
408-996-8423, ext. 421 

Micrografix 
1701 N. Greenville, No. 703 
Richardson, TX 75081 
214 -234 -1769 

Modgraph 
1393 Main St. 
Waltham, MA 02154 
617 -890 -5764 

puter and the Digital Equipment Corp. 
Professional 350 offer a vocalizing fea- 
ture that can add synthesized narration 
to a graphics slide show. The spoken 
words generated by these computers are 
digitized and replayed for a voice -over 
narration (16 minutes of text can be 
stored on one double -sided floppy disk- 
ette for the TI). 

The DEC Professional 350 computer 
can be equipped with an optional text -to- 
speech device called DECtalk that con- 
verts standard ASCII text into vocalized 
speech. DECtalk generates very human- 
sounding speech in an adult male's, 
adult female's, or child's voice at rates of 
120 to 350 wpm. It has a vocabulary of 
more than 20,000 words and an auxilia- 
ry dictionary for special terms. Added to 
the 800 X 240 -pixel display in four col- 
ors (384 X 240 pixels in 16 colors), 
drawn from a selection of more than 

NEC Home Electronics 
1401 Estes Ave. 
Elk Grove Village, IL 60007 
312 -228 -5900 

Nicolet Zeta Corp. 
2300 Stanwell, Box 4003 
Concord, CA 94524 
415.671 -0600 

Number Nine Computer 
Engineering 
691 Concord Ave. 
Cambridge, MA 02138 
617- 492 -0999 

PC + Products -Plantronics 
1751 McCarthy Blvd. 
Milpitas, CA 95035 
800 -638 -6211 

PC Products, Inc. 
2907 Ladybird Lane 
Dallas, TX 75220 
214- 357 -5300 

Personal CAD Systems 
15425 Los Gatos Blvd. 
Los Gatos, CA 95030 
408 -356 -3183 

Polaroid Corp. 
Industrial Products Div. 
575 Technology Sq. 
Cambridge, MA 02139 
800 -225 -1618 

Princeton Graphics Systems 
1101 -1 State Rd. 
Princeton, NJ 08540 
609- 683 -1660 

Quadram Corp. 
4355 International Blvd. 
Norcross, GA 30093 
404 -923 -6666 

Redding Group, Inc. 
609 Main St. 
Ridgefield, CT 06887 
203 -431 -4661 

SAS Institute 
Box 8000, SAS Circle 
Cary, NC 27511 
919 -467 -8000 

Scion Corp. 
12310 Pinecrest Rd. 
Reston, VA 22091 
703. 476.6100 

STB Systems, Inc. 
601 N. Glenview Ave. 
No. 125 
Richardson, TX 75081 
214-234-8750 

Symtec 
15933 W. 8 Mile Rd. 
Detroit, MI 48235 
313- 272 -2950 

Synetix, Inc. 
15050 NE 95 St. 
Redmond, WA 98052 
206 -828 -4884 

T &W Systems 
No. 106 
7372 Prince Dr. 
Huntington Beach 
CA 92647 
714 -847 -9660 

Tecmar 
6225 Cochran Rd. 
Cleveland, OH 44139 
216 -349 -0600 

Tektronix, Inc. 
PO Box 4828 
Portland, OR 97208 
800 -547 -1512 

Texas Instruments, Inc. 
PO Box 202430 h -642 
Dallas, TX 75240 
800 -527 -3500 

Third Millenium Eng. 
No. 394 
1015 Gayley Ave. 
Los Angeles, CA 90024 
213 -473 -2102 

3Design 
4710 University Way NE 
No. 1512 
Seattle, WA 98105 
800- 392 -9210 

TSK Electronics Corp. 
18005 Cortney Ct. 
City of Industry, CA 91748 
213 -810 -1291 

USI Computer Products 
71 Park Lane 
Brisbane, CA 94005 
415- 468 -4900 

Vivitar Computer 
PO Box C -96975 
Bellevue, WA 98009 
206 -454 -9250 

Wyse Technology 
3040 N. First St. 
San Jose, CA 95134 
408 -946 -3075 

Computers & Electronics 

www.americanradiohistory.com

www.americanradiohistory.com


Business Graphics 

4000 colors, this system offers much for 
the business graphics user. Further- 
more, a variety of business software is 
available for the Pro 350. 

The Tektronix Model 4109, with 
Model 4170 processing unit, provides an 
even more powerful graphics capability. 
For $16,000 to $20,000, this system 
gives access to the bottom line of engi- 
neering packages, providing a great deal 
more graphics power. At the same time, 
the CP /M -86 operating system should 
provide access to many business graph- 
ics programs. 

The eight colors that this computer 
can put on a chart are chosen from a 64- 
color palette and can be changed on the 
graph easily with a "joy disk." The 480 
X 360 -pixel image is superb. And the 
system can drive a signal for video 
projection. 

Hewlett- Packard represents the top 
level in microcomputer -based graphics 
systems. For about $17,000, the HP- 
8936 computer offers 4960 colors (or 
shades of gray) from which to choose 
and 500K (expandable to 7M) of user 
RAM. Its very- high -resolution 512 X 
390 -pixel screen brings more life to col- 
ors than other systems, since it is backed 
by four memory banks that provide 16 
shades for each of the system's dis- 
playable 199,680 pixels. And to round 
things out, the HP -8936 makes it possi- 
ble to use 3D graphics, even though soft- 
ware support for 3D is not yet really 
ready for the business user's needs. 

Practical Considerations 

A single graphics screen takes time to 
compose. Developing the 10 to 20 graph- 
ics screens that might normally be used 
during an hour -long presentation can re- 
quire 4 to 5 hours of computer and com- 
position time, which doesn't include 
time spent fussing with the data to get 
the charts to show what you want them 
to show and in what manner. To take ad- 
vantage of microcomputer business 
graphics charting, plan to spend about 
one hour of work per chart. 

In Closing 

The ability to use 16 colors and 100 
lines in a chart is a technical triumph. It 
is also a practical disaster! The brilliance 
of not using all the available technology 
simultaneously comes only with experi- 
ence in constructing useful and informa- 
tive graphics images. One learns fairly 
rapidly that communicating information 
effectively is best accomplished in rela- 
tively small, easy -to- digest bites. 

New Architectures 
(Continued from page 74) 

"One other thing worth mentioning," 
said Dr. Shaw, "is that there is at least 
one other project that we on the Non - 
Von project view as being of a kindred 
spirit, even though it's very different in 
some ways. That's the Connection ma- 
chine up at MIT. One of the main people 
there is Dan Hillis. Like ours, the Con- 
nection machine is based on massive 
parallelism. 

"They, too, are trying to put a number 
of processors on a chip. Like ours, it's 
based on something called SIMD (Single 
Instruction Multiple Data) execution, 
which says that all -in our case, it's ac- 
tually large subsets of -the processing 
elements are at any given time all doing 
the same thing instead of working as 
completely independent processors. 
And many of our colleagues don't be- 
lieve that's the right way to go. In fact, 
probably the majority of our colleagues 
think that it's a mistake. They think it's 
better to use a different approach where 
the processors are independent. But this 
approach to the problem doesn't allow 
you as many processors. 

"So things are very controversial, but 
I think it's too early to say who's right. 
What would be exciting to all of us, I 

think, would be if one type of parallel ar- 
chitecture emerged ten years from now 
that turned out to be better than the Von 
Neuman machine. And it also turned 
out to be better for most purposes, even 
if not all, than most of the other kinds of 
machines. 

"It's clear to everybody that, if you 
want to do a particular problem as fast as 
you can, and you have a large amount of 
money to spend (there are such applica- 
tions), it will be best done by a special - 
purpose machine. None of us is going to 
come up with a general -purpose ma- 
chine that will do as well. On the other 
hand, the big prize in the field, will be to 
come up with a successor to the Von 
Neuman machine. 

"That's what we're all trying to 
achieve. It will be some new way of or- 
ganizing computers that, although it 
isn't perfect, is good enough for people 
to adopt it for 90% of what they do. 
And it can be capable of being mass pro- 
duced and sold to a very wide set of 
markets. 

We don't yet have any evidence of 
whether that can be done. I rather sus- 
pect that it can. It would surprise me 
greatly if, by the year 2000, there weren't 
some other kind of machine that was 
general purpose enough for people to use 
it in a wide range of applications. But we 
still don't know what that is at this 
point." 
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CONVERTERS 
Largest Selection 

of Equipment Available 
$ Buy Warehouse Direct & Save $ 

:36 channel 
wired remote 

converter 
only 

$8895 

36 channel 
converter 
$4595 

Send $2 for complete catalog 
of converters and equipment 
Quanb l) Disown!, Visa Ma.ler C hark 

Add 5mo ,hipping -Mich. resident. add 4 ", .ale. ,' 

C &D Electronics, Inc. 
P.O. Box 21, Jenison, MI 49428 

(616) 669-2440 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

Earn Your 

DEGREE 
No commuting to class. Study at your 
own pace, while you continue your 
present job. Learn from Grantham 
easy -to- understand lessons, with help 
from your home -study instructors. 

You can earn your B. S. Degree in 
the Grantham electronics degree pro- 
gram, offered by independent home 
study and accredited by the NHSC 
Accrediting Commission. 

Our free bulletin gives details. Write 
for Bulletin E -84. 

Grantham College of Engineering 
2500 So. LaCienega Blvd. 

P. 0. Box 35499 
Los Angeles, California 90035 
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Stocks and Bonds 
(Continued from page 79) 

propriate technology." 
To achieve this aim, Hutton began to 

consider the private communications 
networks already capable of providing 
database access to owners of terminals of 
all varieties throughout the country. An 
agreement was soon reached with 
CompuServe, a subsidiary of H. & R. 
Block in Columbus, OH. CompuServe 
was to function as the first conduit into 
the Hutton network. Best -known to 
most consumers as an information utili- 
ty, similar in many ways to The Source, 
CompuServe has for years provided net- 
work capability to industry as a competi- 
tor to the possibly better -known Telenet 
and Tymnet. 

The agreement negotiated with Com- 
puServe was of a nonexclusive nature 
and thus allowed Hutton to use other 
forms of information delivery that might 
seem attractive. Another method of de- 
livery was found in the three -county area 
surrounding Miami, FL, where View- 
data Corporation, a subsidiary of 
Knight -Ridder Newspapers offers a 
videotex service called Viewtron. (See 
"Videotex and You," by John Helliwell 
in the February 1984 issue of COMPUT- 
ERS & ELECTRONICS.) Hutton adopted 
this delivery service for Huttonline on a 
different basis than the CompuServe ser- 
vice uses. 

To the client accessing through 
CompuServe, using whatever terminal is 
available, the CompuServe link is com- 
pletely invisible. CompuServe is nothing 
more than a conduit and the user does 
not have access to the CompuServe in- 
formation utility unless a separate agree- 
ment has been signed. On the other 
hand, Huttonline is presented as an op- 
tion to all Viewtron users, each of whom 
must have a dedicated videotex terminal 
(the AT &T Sceptre). 

Both CompuServe and Viewtron lines 
connect with the Hutton Compass sys- 
tem in New York. Compass interacts 
with the CompuServe network at 9600 
baud using X.25 protocol. Information 
is then transmitted to users at either 300 
or 1200 baud, depending on the user's 
terminal. Data is transmitted to View - 
tron using 3270 protocol at 9600 baud; 
and information goes to users at 1200 
baud. 

While Hutton wanted its information 
service to be accessible to as many types 
of hardware as possible, it also wanted to 
be in a position to recommend and sell a 
broad range of hardware that would suit 
the individual client's needs. It was de- 
cided to offer both a low -priced terminal 
and a full- service microcomputer. The 
low -priced terminal selected was the 
Quazon Quik -Link, which sells for $249 

(suggested retail price). It connects di- 
rectly to telephone lines and can be used 
with a standard telephone instrument. It 
can be expanded by adding a computer. 

The choice of a microcomputer was 
relatively easy. Hutton sought one that 
was certain to be around for a while and 
that would accommodate the widest 
possible variety of software for uses oth- 
er than Huttonline. Furthermore, Hut- 
ton did not preclude itself from eventual- 
ly developing its own software or 
marketing someone else's. Obviously, 
then, Hutton wanted to select the equip- 
ment with the widest possible distribu- 
tion. There was only one company with 
a product that met these criteria - 
IBM -and Hutton reached an agree- 
ment with Big Blue. Hutton also selected 
another MS -DOS system, the Wang 
Professional Computer, as an option for 
their clients. This provides a quasi -IBM- 
compatible alternative for users oriented 
toward word processing. 

The most interesting of the hardware 
choices is the Workslate from Conver- 
gent Technologies (see the review of this 
product in the November 1983 issue of 
COMPUTERS & ELECTRONICS). This is a 
portable computer weighing less than 3 

pounds and designed specifically for 
business people. Its components include 
a built -in modem, a calculator, a date 
book with alarm memory, a telephone 
answering machine, a speaker phone 
with electronic phone book and auto di- 
aler, and a portable dictating machine. 
While the Workslate has.the same light- 
weight portability as the Radio Shack 
Model 100, it has quite a different orien- 
tation as far as use is concerned. 

The Model 100 is a traditional com- 
puter that includes Microsoft BASIC 
and various applications (including a 
text editor, a calendar, and communica- 
tions) contained in ROM. The Work - 
slate, on the other hand, is intended to be 
an end -user computing tool, centered 
around a spreadsheet similar to 
VisiCalc; it is designed as a productivity - 
enhancement tool for managers and pro- 
fessionals and performs extremely well 
in this capacity. In announcing the ar- 
rangement with Convergent, Epstein 
said, "We are very pleased to get into the 
area of personal computer distribution 
with a product as exciting as the 
Workslate. It's an excellent tool for 
many of our clients who require truly 
portable computing power." We would 
go slightly further than that and say that 
it is an excellent tool for almost every 
business person. 

Options available for the Workslate 
are a microprinter, Portfolio Analysis 
Task Ware (a series of programs that an- 

alyze stocks and bonds, taxes, and cash 
flow and perform beta and internal rate - 
of -return calculations), and connections 
to financial databases of CompuServe, 
Dow Jones, and The Source. Hutton is 
selling the basic Workslate to its clients 
for $895, including the initial $25 
Huttonline sign -up fee and one month's 
unlimited access to Huttonline. Work - 
slate purchases, and all other purchases 
related to Huttonline, are made through 
the Hutton client's account executive 
and can be charged directly to the cli- 
ent's account. 

System Operation 

Clients sign on to Huttonline by dial- 
ing the local telephone number that 
Hutton has provided with the start-up 
instructions. (As mentioned, this is actu- 
ally the local number for CompuServe.) 
Once connected, the system asks for a 
"Host Name" and the user responds by 
entering "EFH," which directs the sys- 
tern to the Huttonline facility. The sys- 
tern will then request "VIC" and, on re- 
ceiving the user's response, will request a 
password. It is these last two entries that 
identify the user to Huttonline and also 
ensure the confidentiality of the user's 
records. The user is then presented with 
a menu allowing a choice of the 
following: 

1. Use the service 
2. About the service 
3. Quit the service 
This menu is the first of a series that 

takes the novice user through the system 
with little difficulty (see Fig. 1). The ex- 
perienced user can bypass the menu tree 
by using GO commands to take him di- 
rectly to the section desired (Table I). 
Access through either method is smooth 
and does not irritate the user with inor- 
dinate delays, even at 300 baud. 

The presentation of information in all 
areas is both clear and concise and the 
information is certainly useful to the av- 
erage investor. The only possible disap- 
pointment to the new user may come in 
the section of the "Your Account" menu 
entitled "Portfolio." This choice 
presents the user with a snapshot valua- 
tion of present holdings. It is not a clas- 
sic portfolio management system that in- 
cludes the original cost of each 
transaction, unrealized profit or loss of 
each open transaction, and other perti- 
nent information. We do not see this as a 
serious limitation to the user, however, 
for the investor requiring such informa- 
tion can turn to software such as PEAR, 
Personal Investor, or Reveal (for the 
IBM PC). The Workslate user can take 
advantage of the Portfolio Analysis 
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Stocks and Bonds 

TaskWare, which provides some of these 
functions. The Huttonline approach to 
the portfolio section is consistent with 
the entire system, which presents cur- 
rent snapshots of balances, investment 
reports, and so forth. 

The option "Send Message to Your 
Account Executive" allows the user to 
send instructions of a general nature and 
to request research reports, which are 
then mailed to the user the same day. It 
is not intended to be used as a means of 
order entry. This restriction is consistent 
with the system design considerations 
discussed above. The other menu items 
require little explanation. 

Evaluation 

The decisive question for investors 
considering the use of Huttonline- 
which for some will require switching 
accounts from another brokerage firm to 
EF Hutton -is "What will it do for 
me ?" or "How will it improve my invest- 
ment performance ?" Unfortunately, the 
actual benefits are difficult to quantify. 
Huttonline allows the client to receive 
more information in a much more timely 
fashion than was previously possible. 
Making optimum use of the system, 
however, depends on both the client and 
the AE. The client must make intelligent 
use of the newly found abundance of in- 
formation in making investment deci- 
sions. The AE must be tuned in to both 
the capabilities of Huttonline and the cli- 

TABLE I -GO COMMANDS 

ACC -Your account menu 
BAL- Balances 
BOU- Bought /sold (transactions by class) 
CHE- AMA /ARA checking 
COM- Communications menu 
DEP- Deposits (transactions by class) 
FEE -Feedback to EF Hutton 
INC- Income (transactions by class) 
INV- Investment briefs 
MAI -Read your mail 
OPE -Open orders 
PAI -Paid out (transactions by class) 
POR- Portfolio 
RES- Research 
TRA- Transactions this month 
USA -Usage tips 
WHA- What's new 

Other commands 

F- Forward 1 page 
Fn- Forward n pages 
B- Backward 1 page 
Bn- Backward n pages 
M- Previous menu 
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ent's interests and needs in order to 
properly utilize the electronic mail 
facilities. 

The availability of information is very 
important, but the ability to use it well is 
more important. Each potential client 
will have to evaluate the service in rela- 
tion to these factors. From our point of 
view, Huttonline is well worth the in- 
vestment of time and money. 

In short, we find Huttonline useful to 
the investor in its initial implementation 
and very exciting in its potential. We ex- 
pect other features to be added to it as 
time passes, and we expect it to have 
competition from other brokerage firms 
if they are to avoid losing customers to 
Hutton. We commend Hutton for its in- 
novation and we recommend Huttonline 
to your attention. O 
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ATTENTION COMMODORE 64 OWNERS 
If you own a disk drive then you'll need The Clone Machine ". Take 

control of your 1541 drive. 
NEW IMPROVED WITH UNGUARD.* 
Padmpe India, 

1.1 Complete and thorough users manual 

2.1 Copy with one or two drives 

3.) Investigate and back -up many "PROTECTED" disks 

4.) Copy oll file types including relative types 

Ti . Edit and view track /block in Hex or ASCII 

6.1 Display full contents of directory and print 
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8.1 Easy disk initialization 
9.) Supports up to four drives $4995 

UNGUARD Now ollows you to read, 

write and verify bod sectors and errors on 

your disk making it easy to bock -up most 

protected software. 

'My only 
copy 
gone!" 

Dealers & Distributors CALL (201) 838 -9027 Inquiries Invited 
nucra P.O. Box 113 

Wpr Pompton Plains, N.J. 
07444 

Circle No. 34 on Free Information Card 

CALCULATOR SAVINGS 

iPP] 
HEWLETT 
PACKARD 

HP -1IC Programmable 574 99 

HP -12C Financial 9999 
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HP -41CV Full Memory 20999 
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Pointers 
(Continued from page 69) 

ed with parallel rows of transparent, 
conductive strips. The sheets are placed 
over the monitor at right angles to one 
another to provide an intersecting grid 
of switches that can be easily closed by 
finger pressure. 

Capacitive sensing can also be used. 
Touch Technology, for example, has de- 
veloped a touch sensitive screen of glass 
coated with a transparent array of tin ox- 

Touch sensitive 
tablets are good 
for the newcomer 

to computers 

ide rectangles. Each rectangle senses the 
presence of a finger by the resulting ca- 
pacitance change. 

The company makes a touch sensitive 
screen having higher resolution by ap- 
plying a uniform film of tin oxide over 
the entire súrface of a glass sheet. Two 
terminals connected to the sides of the 
screen sense capacitance changes any- 
where on its surface with a resolution of 
about 100 by 100 points. 

Elograpliics, Inc. uses a resistive sens- 
ing method in which a glass sheet coated 
with a transparent, resistive film is cov- 
ered by a flexible plastic sheet coated 
with a transparent, conductive film. A 
voltage is applied alternately across each 
axis of the resistive film. When the plas- 
tic cover is pressed against the resistive 
film, two alternating voltages are devel- 
oped which, when digitized, enable the 
computer to determine where its screen 
has been touched. 

All these touch screen sensors attenu- 
ate the brightness of the image on the 
monitor's screen. One sensing method 
that does not employs a grid of infrared 
beams on the screen. Infrared emitters 
along two adjacent sides of the screen 
project their beams to phototransistors 
along the opposite two sides of the 
screen. The result is an intersecting grid 
of infrared beams that permits a comput- 
er to determine where a finger has been 
placed. 

Some companies make infrared touch 
sensor systems that can be mounted over 
the screen of a standard monitor. Others 
sell monitors with built -in infrared sen- 
sors. Hewlett -Packard's HP 150 person- 
al computer, for example, features many 
menu driven operating modes that can 
be selected by touching the appropriate 
box or icon displayed on the screen. 

Digitizing Tablets 

Digitizing tablets, the largest family of 
pointing devices, have flat surfaces that 
can detect the presence of a special pen, 
stylus, or even a finger. In 1967, prior to 
the commercial development of either 
the mouse or the personal computer, a 
classic study concluded that the digitiz- 
ing tablet was the best pointing device 
(W.K. English, D.C. Engelbart and 
M.L. Berman, IEEE Transactions on 
Human Factors in Electronics, HFE -8; 
1, 21 -31). Many experienced users of 
pointing devices still agree. After all, 
what could be more natural than a point- 
ing device that's used like a pencil and 
paper? Until recently, however, digitiz- 
ing tablets were far too expensive to be 
considered for use with personal com- 
puters. Now the price barrier has been 
penetrated by the introduction of several 
kinds of economical digitizer tablets. 
Some of them are supported by software 
having surprisingly high quality. 

The tablets with the highest resolu- 
tion, which also happen to be the most 
costly, use indirect sensing schemes. 
Typically, the table incorporates a 
crossed grid of conductors directly un- 
der its surface. As a special ballpoint pen 
or cursor fitted with crosshairs is moved 

MANUFACTURERS O 

Numerous companies make pointing de- 
vices as stand -alone products or as com- 
ponent parts of systems such as comput- 
ers. Here is a representative listing of some 
of them: 

Ampower Instrument Co. (26 Just Rd., 
Fairfield, NJ 07006) 

Apple Computer (20525 Mariani Ave., 
Cupertino, CA 95014) 

Atari Inc. (PO Box 427, Sunnyvale, CA 
94086) 

Bausch & Lomb (Houston Instrument Div., 
8500 Cameron Rd., Austin, TX 78753) 

CalComp (PO Box 3250, Anaheim, CA 
92803) 

Chalk Board, Inc. (3772 Pleasantville Rd., 
Atlanta, GA 30340) 

Championship Electronics (U.S.A.) Inc. 
(1025 Grandview Dr., South San Fran- 
cisco, CA 94080) 

Elographics, Inc. (1976 Oak Ridge Turn- 
pike, Oak Ridge, TN 37830) 

General Digital Corp. (700 Burnside Ave., 
East Hartford, CT 06108) 

GTCO Corp. (1055 First St., Rockville, 
MD 20850) 

Hewlett- Packard (1820 Embarcadero 
Rd., Palo Alto, CA 94303) 

Information Control Corp. (9610 
Bellanca Ave., Los Angeles, CA 90045) 

Inkwell Systems (PO Box 85152, MB290, 
San Diego, CA 92138) 

across the tablet, electromagnetic radia- 
tion from oscillatory signals sent sequen- 
tially through the tablet's grid is detect- 
ed by a small pickup coil in the pen or 
cursor. A properly programmed corn- 
puter enables the position of the pen or 
cursor on the active surface to be detect- 
ed with a resolution of 0.005" or less. 

Electromagnetically scanned tablets 
cost from several hundred to several 
thousand dollars. And while they have 
better resolution than pressure- activated 
tablets, some low -cost units may exhibit 
pincushion distortion. This means the 
spacing between minimum resolution 
points may increase around the edges of 
the table's sensitive region. 

This phenomenon may require the 
time consuming development of soft- 
ware correction factors or grid overlays 
with curved, rather than straight, lines: 

Several new kinds of low -cost, pres- 
sure- sensitive digitizing tablets have ap- 
peared on the market in the past few 
years. Designed specifically for use with 
personal computers, these devices use in- 
novative means to detect the pressure of 
a stylus or finger on their active surfaces. 

The Koalapad by Koala Technologies 
Corporation is a book -sized table having 
a pressure -sensitive pad measuring 41/4" 
square. The base of the pad is an alumi- 
num plate to which is attached a plastic 

F POINTING DEVICES 

Koala Technologies Corp. (3100 Patrick 
Henry Dr., Santa Clara, CA 95050) 

Measurement Systems, Inc. (121 Water 
St., Norwalk, CT 06854) 

Mouse System Corp. (2336H Walsh Ave., 
Santa Clara, CA 95051) 

Numonics (418 Pierce St., Lansdale, PA 
19446) 

Pencept, Inc. (39 Green St., Waltham, MA 
02154) 

Preh -Werke (PO Box 1540, D -8740 Bad 
Neustadt, West Germany) 

Radio Shack (1500 One Tandy Center, 
Fort Worth, TX 76102) 

Science Accessories (970 Kings Highway 
W., Southport, CT 06490) 

Summagraphics (35 Brentwood Ave., 
Fairfield, CT 06430) 

Suncom, Inc. (650 E. Anthony Trail, Suite 
E, Northbrook, IL 60062) 

Sun -Flex Co. (20 Pimentel Ct., Novato, 
CA 94947) 

Tektronix (PO Box 1000, Wilsonville, OR 
97070) 

TG Products (1104 Summit Ave., Suite 
110, Plano, TX 75074) 

Touch Technology (111 Chinquapin Dr., 
Annapolis, MD 21041) 

USI (71 Park Lane, Brisbane, CA 94005) 
Wico Corp. (6400 W. Gross Point Rd., 

Niles, IL 60648) 
Xerox Corp. (1341 W. Mockingbird Lane, 

Dallas, TX 75247) 
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Move up to 
Microsystems 

THE JOURNAL FOR SOPHISTICATED 
MICROCOMPUTER USERS. 

Microsystems is not, in any sense, for beginners. 
Unlike "personal computer" magazines, 
Microsystems is written exclusively for expert users 
and designers in the software and support hard- 
ware field. 

If you need a reliable, high- level, up- to-date 
journal devoted to CP /M® MP /M® MS- DOS;1'4 

UNIX® XENIX;"' OASIS and other operating 
systems, then Microsystems is for you. We feature 
tutorials on the modification and special use of 
systems, offer short-cut routines, show you debug- 
ging procedures, techniques for interfacing, and 
much more. Our one purpose is to keep the 
advanced microcomputer professional at the lead- 
ing edge of DOS development and use. 

In a few recent issues of 
Microsystems you would have seen: 

Reviews of four C compilers: BDS C, Small C, 
tiny c TWOTM and Whitesmiths C. 

A programming style comparison: Digital 
Research PL /I -80TM vs. Microsoft BASIC. 

Twenty -seven 16 -Bit DOS compared. 

Virtual segment procedures under UCSD 
Pascal. 

An in -depth look at MP /M -80 IIT"' 

A simple 6 -byte hexadecimal ASCII conversion 
routine. 

Using CP /M's undocumented "Autoload" 
feature. 

An explanation of double density disk 
controllers. 

A comparison of five popular S -100 disk 
controller cards. 

OS -1 -a UNIX -like DOS with a CP /M adapter. 

Every issue of Microsystems keeps you at the 
forefront of the industry in customizing software 
and adapting hardware to meet new requirements 
and standards. You'll also find industry news, book 
and new product reviews, plus our regular Software 
Directory listing newly available programs. 

To get the high -level systems information you 
want, join the club of serious microcomputer pro- 
fessionals who subscribe to Microsystems. Use the 
coupon below to order, and save up to 31 %! 

PROFESSIONALS 
PLEASE NOTE: 

Your subscription to Microsystems 
may be tax deductible. Check 
with your accountant. 

ATiCiCJyIYIS 
u. 

42 

Trademarks: 
XENIX: Microsoft; tiny c TNO: tiny c asaoc.. 
PL /I-80, MS-DOS, MP /M-80 II: Digital Research. 

Registered Trademarks: 
CP /M, MP /M: Digital Research UNIX: Bee 
Laboratories. r 

M 

»--__- 
a ------- 

Micno CN 1987 
Morristown, New Jersey 079611 

l E:,S. enter my subscription to Microsystems for: 

12 issues at $21.97 -I save 19 %. 

24 issues at $40.97 -I save 24 %. 

36 issues at $55.97 -1 save 31%. 

Savings based on full 12 -issue subscription price of $26.97 

Mr. 
Ms. 8H633 

(please print full name) 

Company 

Address 

City 

State Zip 

CHECK ONE: Payment enclosed. Bill me later. 
Offer valid in U.S. and possessions only. Please allow 30 to 60 days for delivery of first 

issue. Satisfaction gm/anteed or a prompt refund for unmailed issues. 

aIC ILI AMI N/ 
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ARIES ZERO 
INSERTION 
FORCE 
SOCKETS- 
cam actuated, true zero 
insertion - tin plated solder 
tail pins - capable of being 
plugged into dip sockets, 
including wire wrap. 

Stock No. of 
No. Pine 1.9 10-49 50 

11055 24 98 54.35 03.90 
11056 
11057 

29 
40 

515 
6 81 

4.50 
5.95 

4.05 
5.35 

11056 44 12.02 10.50 9.45 

Pointers 

layer coated with a thin resistive film. A 
plastic square with a second resistive 
film on its back and having an adhesive 
border is installed over the base. 

An array of some 2000 tiny, noncon- 
ductive bumps in the first plastic layer 
separates the two resistive films by a few 
thousandths of an inch. A simple analog 
circuit alternately switches a current 
across first one resistive layer and then 
the other. When the two pads are 
pressed together, the circuit can detect 
both the presence of the pressure and its 
location. 

The PowerPad by Chalk Board, Inc. 
is another innovative, yet affordable, 
digitizer tablet. Its large 12- inch -square 
active surface is backed by an array of 
120 by 120 pressure -sensitive membrane 
switches. This provides a resolution of 
100 switches per square inch. 

The PowerPad's hardware scans all 
14,400 switches twenty times each sec- 
ond. Since the device is purely digital, 
the scanning circuitry detects all switch 
closures. This means the PowerPad can 
respond virtually simultaneously to mul- 
tiple data entries. For instance, it can 
display on a computer monitor the shape 

Computers can be 
trained to remember 

words and 
act accordingly 

of a hand pressed down on the tablet's 
active surface. 

Kaolapad and PowerPad are repre- 
sentative of the new generation of touch - 
sensitive digitizer tablets. Already other 
companies have introduced similar 
products and the prices for these devices, 
currently in the range of $100 or less, 
will likely decrease. 

Touch sensitive tablets will play an 
important role in introducing computer 
novices of any age to personal comput- 
ing. The icon -oriented software available 
for Koalapad, PowerPad and similar 
tablets is so "user- fiendly" even a begin- 
ner can perform sophisticated opera- 
tions without referring to an operator's 
manual or learning to use a keyboard. 

Miscellaneous Pointing Devices 

The pointing device families described 
thus far are supplemented by a wide va- 
riety of related devices. Here are some of 
the more significant: 

Joydisks and Cursor Disks Identical 
in function to the rate joystick, joydisks 
and touch disks are circular control 
disks small enough to be installéd direct- 
ly on a keyboard. A typical joydisk is oc- 
tagonal in shape and can be pressed 
along each of its eight sides to move a 
cursor in a desired direction. A cursor 
disk such as the one used on the Xerox 
860 Word Processor senses finger capac- 
ity. The cursor of this machine moves in 
the direction indicated by finger move- 
ments on the cursor disk. The cursor 
speed is increased when the finger is 
moved closer to the edge of the disk. 

Single -Axis Joysticks and Thumb - 
wheels. A single potentiometer with an 
attached handle forms a single -axis joy- 
stick. It is used to move a cursor along 
only one axis. A thumbwheel is a poten- 
tiometer with a serrated knob whose 
edge emerges through a slot in a control 

QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS'' 
1C- KOOLERS -Irvin stock No pins 

No. UNITRACK dissipate IC Pece 
, 2 

pdiici 
a wnes d hea150, 22225 14 0.29 

Ics. P e 22226 16 .29 
ans cene' roa`I" 
Just 5413111C.Kooter w - 22228 18 -20 .29 

corn IC from top 
and bpnom a Ili end 
dsaipaled Want shake 

SCREW MACHINED SOCKET ._- 
PINS, loose. packaged In bags Of f 
100 Stock No. 1131016 solder tail 
with gold collet tin shell. Stock No 

, 

f, 
11311 Is wire wrap with gold collet .p 
gold shell. 

Stock I Jtiw 
No Oescrpion I ses S sass 10 Baps 
11610 eey or 100 

solder WUUPm s 4.99 s 4.45 53.96 
11311 9e944100 

wine wre99me 11.95 '0.7s 9.60 

WILD ROVER ROVER 
Touch switch capsule 
Operating motion is DOS' without the 
use of a levered arm Extremely fast on 
and o8 with low noise Normally open - 
raled 115 VAC. 1 6 amp -30 milliohm re. 
sistance 615 radius by 160 thick 

Stock No 1.9 10 8 Up 
12098 51.42 S1.28 

60/40 ROSIN CORE SOLDER 
Stock Length Wn,gnt 

No Our if sett loe 1 
Price 

50075 062 9 15 5116 
50076 062 25 2 39 
50077 062 50 6 4 25 
50076 032 33 15 131 
50079 032 685 4 24/ 
50080 032 115 8 457 

EKI KITS come 
with all parts 
necessary to 
assemble! 

Stock No. 88844 
TV Jammer Kit "wipes 
our your TV 
screen S 7.71 

Stock No 88850 
Whooper Alarm Kit 
makes a great alarm 
or siren $11.33 
MANY, MANY MORE 
KITS AVAILABLE IN 
FULL LINE CATALOG 

a4k 

kki.; 

3M ScotchFlexe 
INSULATION DIS- 
PLACEMENT CABLES 
STOCK 

Conductors ROLL ROLLS ROLLS j 6 AWG Solid nW C4ble I "GREW cc.! 
025.20 1121 2 5.178 

0.135005 :i ó 3672 
5500 24 

24 

Ó15U55 é9.9ó í16a5 62.99 
wG9 "°.°71striirg -"pt Low Pro -can be nett DOSI SA s 26.68 s 27.áe s .lib 

centers - can be bent 22.a1 

to folded "uppe 033300 51 0í.9i ál9.9 °s 57.58 
to nectars individual 03320 

yw suw,104 ntpec 3ó6W 0 
19 

with 
033)0 28 

A 
tit 9 50.94 9 4270 9 30 76 

Wtlh all Í1501a- Ñ6 50.24 
W_ 

70 35 17 

lion displacement 3sí 
connecters! 03341 50 ;55890 Iii ii 16903 

The battery Just Wrap" Tool 
New battery powered tool wraps insulated 
one wwe around 025" swam posts without need 

51006«precutbng and pre- Mopping Cane.. 
and l o0 n 30 An wire 

51ocgra doe 30an Rice 
3340 Bette, lusl-wap tool with ai 

d 100 n 30 AWG woe 6.595 
...... 

and 
Replacement Wt 10.35 

3342 10011 blue replacemoni ore 7.54 
3343 10011 while replacement wire 7.54 
3344 too it yellow replacement 

wre 
re 7.54 

3345 100 tl. red' 7.54 

OK MACHINE AND TOOL 
IC INSERTION/ 
EXTRACTION KIT 
u Includes DIP IC ...tractors and 

cmmoda'e an ICs 
from la to 40 ans bob Mal 

MICRO Charts - colorf ul a /," 
11. charts eliminate the need to 
stumble through manuals 
and summaries Fully decoded 
instant access- totalN 
comprehensive gives Pn 
outs, cycle times buy notehetc. etc. 

Stock No. Reference PACs 
23010 280 CPU 55.95 
23011 80804/9095Á 5.96 
23012 8502165071 5.95 
23013 9048 and relatives 5.95 
23014 54/7400 TTl Plnouts 5.95 
23015 Basic Algorithms 5.95 

SINTE 

Send Si 00 postage and handling 
for FREE COMPLETE CATALOG 
which includes coupon for Si 00 OFF purchase 

TI WIRE 
WRAP 
SOCKETS 
Tin plated 
phosphor bronze 
contact -3 wrap 
Stock 
No. NO Pins 1 -99 

113oí a 5.40 
11 302 14 .59 
11303 16 
11304 18 
11305 20 
11306 22 
11307 24 
11308 28 
11309 40 

Special of the Month! 
MODUTEC 
BATTERY TESTER 
Tests all batteries ranging 
from 135V to 4.5V. 
Controls: 
3- position switch provides 
ranges 1.35 -1.5V; 2.7 -30V; 
4.05 -45V. Durable, pocket size, 
self- contained Test leads are 
permanently attached $ rj"/ 
Stock No. 13733 .... 

PIN FORMING TOOL 
puts IC's on their 
true e row to row 
spacing. One side is 
for .300 centers- Flip too! ONE TOOL DOES 
over for devices 8 thru 40 PINS! 
.600 centers. Put device 
In tool and squeeze. Stock No. Price 

Hand Tool 11059 012.95 
NEW ANTI -STATIC MODEL 10200 $14.95 

SOCKET WRAP ID 11296 16 ion 
DIP socket sued Wasik palls 3797 10 Pn 
wan lleied nolesmanloca '3298 20e, 
sons Sliponiosp5Le,0015 0"e '3299 2e Pn peng o t'ige ens isp '3300 Pn 

hem to tralunlCpad 13,01 280 an 

wifr W w 
c Smout+ 

1 0i e n 

oin 

snoofropa iepa 
51.95 per pack 

C28 8th St.. Box 410 
CO. Frenchtown. NJ 08825 

LOW PROFILE DIP SWITCHES 
sealed bottom sttues NO OF d m61 

ros. i.m 2 
- gold plate 

10352 t 
10353 s I4,í{ i 30 
10354 a 1.00 1 40 

i035á8 1.60 5 i 
45 

'0357 9 95. 
19358 10 1.65 5.00 

.64 

.73 

.99 
1.12 
1.25 
1.52 
2.05 

5.36 5.30 
.54 .45 
.58 .48 
.66 .55 
.90 .75 

1.02 .85 
1.14 .95 
1.38 1.15 
1.86 1.55 

TI LOW PROFILE 
SOCKETS 
Tin plated 
copper alloy 
688 contact pins 
with gas tight seal 
Stock 100 - 

No. No Pins 1.24 25-99 999 
11201 8 $.10 5.09 5.08 
11202 14 .14 .13 .12 
11203 16 ,16 .15 .14 
11204 to .18 .17 .15 
11205 20 .20 .18 .16 
11206 22 .22 .20 .18 
11207 24 .24 .22 .20 
11208 26 .28 .26 .25 
11209 40 .40 .37 .33 

OPCOA 
Single Digit Displays - Common 
Cathode 
Stock 
No. Color 1 100 
12082 Red $1.12 S .99 
12085 Green 1.84 1.83 
12087 Yellow 1.92 1.70 
12089 Orange 2.06 1.84 

Right Angle Socket for Above 
Displays 

Stock 
No. t 100 
11010 01.245.99 

.f.B:B.B OPTEL LCD's with pins 

Stock No. 47005 St k 

B.B:B.B 
Stock No. 47006 47007 

Description 1 10 
47005 35. dig,.5" S 5.95$ 5.50 
47006 4 dig..5" 5.95 5.50 

4 dig., .7" 11.90 11.00 

B BB B Stock No. 47007 

Scotchfl411te Breadboard 
Systems Basic kit 
comes with 24 
various Dual Sockets, 
40 various Plug 
Strips, were and tools. 
Kit can be used with 
any of the six boards. 

Stock No. Dudptfon 
03500 Basic Kit 
03511 Basic board 4.5 x 5 
03508 
03507 
03509 
03509 
03510 

Intel SBC -8010 Board. 1206.75 
Motorola M-6800 Board 9.75 x 6 
& 100 Board, í0x 5.3 
Z -80 Board. 77 a 7 5 
Eurocard Board. 6 3 + 3 9 

Price 
079.95 

19.80 
64.95 
42.95 
36.95 
39.95 
21 95 

TOLL800 -526 -5960 We accept VISA. MC. 
O D CHECK M O 

01o51W. -53.00 

FREE in NJ (201) 996.4093 o.°s 5ó2sso3. 
DD 

00 
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panel. A single thumbwheel moves a 
cursor along one axis. Usually two 
thumbwheels are mounted adjacent to 
one another but at right angles. This pro- 
vides two -axis control. 

The Track Pen. The Track Pen is a 
modified mouse. Developed by Am- 
power, it incorporates a rotating ball 
mounted in one end of a large stylus. It is 
claimed to be more natural to use than a 
mouse since it is held like a pen. 

Sonic Digitizers. This device incorpo- 
rates a stylus that emits a series of sonic 
pulses. Two microphones in a receiver 
system placed nearby detect the pulses 
and determine the exact distance be- 
tween the pen and each microphone. 
With this information, the location of 
the pen can then be determined. 

Pantograph Digitizers. Pantograph 
digitizers use cursor crosshairs attached 
to one end of a mechanical arm that 
slides up, down and through a slotted as- 
sembly placed to one side of the work 
area. Rows of conductive contacts along 
the arm and in the slotted assembly act 
as switches that enable the device to de- 
termine the position of the crosshairs. 
Though they are clumsy to use, they give 
very accurate results. 

Voice Recognition Devices. Voice rec- 
ognition hardware provides a fascinat- 
ing new kind of pointing mechanism. 
Even a brief session with a Texas Instru- 
ments' Professional Computer equipped 
with a voice recognition capability is 
enough to convince a skeptic. This com- 
puter can be "trained" to remember 
words and respond accordingly when 
the words are used as commands. This 
permits menu options to be selected by 
simply stating the appropriate name. 

Eye Position Detection. By detecting 
light reflected from the cornea or the ret- 
ina of the eye, it is possible to determine 
where the eye is gazing. The military has 
used the former method to develop, 
among other things, automatic weapon - 
aiming devices for helicopter gunships. 
The same technology can be used to con- 
trol the movement of a cursor on a moni- 
tor or to determine where on a monitor a 
user is staring. 

Selecting a Pointing Device 

As should be apparent by now, there 
is a plethora of pointing devices. Since 
each manufacturer claims its device is 
the most ergonomic and the easiest to 
use, remember that no single pointing 
device is the best for all applications. 

Currently, the mouse and pressure - 
sensitive touch tablets are receiving the 
most attention, but neither provides the 
natural sensation of the light pen. The lat- 

May 1984 

ter, however, has less resolution and is tir- 
ing to use with a conventional monitor. 

The serious pointing -device user 
should keep all options open. For digi- 
tizing drawings, either original or 
traced, of circuit diagrams, floor plans, 
surveys and the like, a digitizing table is 
probably the best choice. For moving a 
cursor in word -processing applications, 
consider a cursor disk or a mouse. 

Trackballs are excellent for very fast 
cursor movements. And joysticks are 
good for tracking and in applications 
where precise pointing is not important. 

As for selecting an actual device, 
nothing beats a hands -on trial with a va- 
riety of working pointing devices. Final- 
ly, no matter which device you select, be 
sure to keep other pointing devices in 
mind as your requirements expand. O 

'L Active 
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1984 Mail Order Catalog 

The One Stop Electronic Shop! 

Call Toll FREE 1. 800 -343 -0874 
In the United States: 
Mail Orders 
P.O. Box 8000 
Westborough, Mass. 
01581 
(Mass) (617) 366 -0500 

In Canada: 

Boston 
133 Flanders Road 
Westborough, Mass. 
01581 
(617) 366 -9684 

Seattle 
13107 Northup Way 
Bellevue, Wash. 
98004 
(206) 881 -8191 

Montréal Toronto Downsview 
5651 Rue Ferrier 14 Carlton Street 86 St. Regis Cr. N. 

Montréal, Québec Toronto, Ortario Downsview, Ontario 
H4P 1N1 M5B 1K5 M3J 1Y8 
(514) 731 -7441 (416) 977 -7692 (416) 630 -0400 

Ottawa 
1023 Merivale Road 
Ottawa, Ontario 
K1Z 6A6 
(613) 728 -7900 

Visit your 

Calgary 
3220 -5th Ave. N.E. 
Bay 2 

Calgary, Alberta 
T2A 5N1 
(403) 235 -5300 

Vancouver 
3070 Kingsway 
Vancouver, B.C. 
V5R 5J7 

(604) 438 -3321 

nearest Active store, call, write or circle 
the Reader Service Card for your copy of Active's new catalog. 

CIRCLE NO. 50 ON FREE INFORMATION CARD 
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DIGI-KEY 
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2515Ñ s570a.w i . 11996016.1 1157700 0 

1162400 10 11S \ 300.0.11.186. 

irli5ilw 
1 86406.1 17 V 515 

1152448 1415 I. 50.120. 
11152450 15 614 600. 2.1111906049w 

24 

éó 
74 160 

e0 24 

24 BO 

24 130 

24 BO 

24 60 

Glut 7 

Hour : 

6 -D Inch I9it LED 

12 

A6pI..K... ótri.a 

clo, 

P,rr Mw 0481R41.4 NI 
M10 0101-Kw mews 

mod ..9 
101 Mt 1116 

9.1. 1 

699. r6N°w two 10632 Owen. 

óc omnuo-,.I, 6.0266 7.10 

61 Mlmex.P%e 
.M 

.6.% 

For tensor una. vou wain. 
im:xmvo1.,41w,aw. 

59îB -s- rro.s s3s.ncn 

11°0.7- 
r O.M" RIM 4-DlgN LED ONO./ 

Propromma For 

01171 

v 
50 

Míc,Myum 
INCN 610N 040178 

51.410206 14910.200.5 Mod.. only 
66.1.717 D. Kw lewiudes 

0.002017 =17;19:01919.0.155711.107019 

Mni02o: u61umM .e,dd7 output 

61.41023 - 2.7 1.11 SION RIOTS 

14410236 m410770005 Moinda 0.7.6 
66002717 06,091.6692.616471.4 

1157. 16 V 511 600. 2.9 .119688 wow 24 BO 

11167470 17 V 5.4 509. 2. 24 170 

2.11119610 . 167480 167 5 \ 500. 77991.95 tor 
w 1544167213 

61a236 1157500 HY. 600.169.11119601340431 74 Mnm23M e. 

.52526 24 V 5 /5 

. 500.1. "xa9e 
6. .74 

.51676 25V 5 

65óä1wi 
1Mr196.. 

1111550 711 

The Mg I17y.I.h F.1 Il. 111111 M, K a9( Pur. Dlfferenre Dit woe 
Silicon Transistors 

DIG1 057 
Pen No 

2.124 
264126 
264401 

66467 
976.10. 

: 11614 

6265.70 
6.11571 
19.707 
1476712 
1675722 
676803 
Me; IX 

MsSY tl4 

7466.3 
1117632. 

PS 

PS 
PS 

rñvsr3 
711112 

r .72C 

1 ID 

23 

7 

2 27 19 50 

74 7 77 19 50 
77 2 70 18 90 

37 3 15 27 00 
24 7 20 20 00 

2710 64 CO 

18. 
7 BO 24 00 

45 4 70 3600 
45 4 20 

7 75 25 72 

67 6 30 

1 35 

97 9 70 

23 2 20 

28 2 67 . 

78 75 
7726 

00 
330 00 

3600 
270 SO 

572 60 

63,000 577 50 

80 00 660 00 

672 50 
7800 

1890 177. 
1890 127 25 

mm ;w 
100 00 

3731v 
173. 
123 26 

22 SO 

18 30 

177 25 
173. 

242 50 
797 50 

675 00 
742. 

.75 
12 715 

é1 m 

I 01 943 

64 00 
0 

I 31 
84 00 

9 7.60 

75 7 03 550 07 

75 00 : 56000 

o NI mar... . IaRF.re 
A6.vaa6.:5rov 

Du,.uK wIá:M14Mm6 V.VM6F: soov 

2510 

.5 " LCD Clock 
ISAImas* Mom 

24 76 16.0140. awrwands. 06.111 

úasé5lé ééy59550m9x.wDx:196.1 74 é0 

LIMO use Fuses 
DAD "NORMAL -111.0.7 FUSES 

0401-14. AML 
UR No. R4L 

8103.60 .010 16.10 
F1pN0 .031 11.86 
F1m-NO 

m ió 
ióÑó 

4i6 

F106N0 150 4 41) 

9106.60 175 4.40 
f1ONO 187 4 40 
F10060 OW 4.40 

2 1.32 20 00 

F108.60 250 2 16 
F110.60 TO 2.00 
F111.60 376 2.66 

F11160 . 2 66 
F114-ND 750 2 76 0000 

1 1 32 20.00 

iilxrLlNm .. 
ax1.No 3 1.32 20 00 

.33-60 6 2./2 21 80 
F1266D 

31 

W 
iimÑÇ 

é 3.az 
43.80 

t 0.0 Ftn-ND 

DAO 111.O-8620" FUSES 

100 841 

216.0 1001.00/M 
128.0 726.00/6 
000 390.00,6 
06.60 292 00/M tl0 

.].00,M 
66.0 .2.00/191 
ú.m 202 00/6 

40.00 177.00/6 
ro 272 00, 

nm177.00/ 6 
177.00/61 
171.371.1 

%.mM 
116.00.54 
0600, 

ée.nai 

140 00/M 

1.00/M 
1..00/M 

151091m Au. 
I v Poll No. n` 

9301 
MONO 

W;M 
;18.% 50.00,M 

ON-617 100 6 40 
...09,84 

m :m;M F976.60 126 0 40 

MOND 150 640 66.00 
F30 N0 175 6.40 96 00 4.O2 M 

F300.140 187 40 

300N0 .60.54 
F310.60 260 6 00 75 00 .00'M 
F311-NO 6.02 76.00 
F312.60 .. .Jls Ste 75.00 
F313-ND 6.00 76 00 

YaOD;M 
OW 6.tl 

F3t6N0 

ateNO 600 33300;M 
F3tLNO 333 00-M 
F30060 30.0,M 

08.00 30.00,M 
IS00 302 01 5' 

FO6-613 2 4. 16 GO 

2 TO 494 000 
F377-60 2 40 316 MOO 261 00 51 

F3.-No 
F3.-60 ú.aó 
F3773-60 

2.001 3.. 
30 

F331-60 3 60 .00 24100, 
FL2ND 
F333-610 0 MO 3 52 64.00 
F334.60 7 3.82 64.00 11 00-M 
F$NO 
03503-60 10 

BO CO 

REmM 60 00 

Fb1. 
00 206.00, 
60 00 266 00.51 

4 00 

FUND 25 4.00 000 2M.00 M 

a 1-ND 30 4 00 60 CO 260 00, 

ianv . 10 Mlud. 

Pau 

CN. RA OOm 
1.107.26 

1 17 or 24 now tow 01504 

11664 

134M-CLUCK.. 
1VO-I 

Von a6.I 

66 

P. 0. 
dolds. 11117 

.309 

10 100 

2 20 19 50 

; 7291 

90 
7 20 950 

.7 R317 7 19 50 

\ 

Pound 
Poona 

Round 

eh,6, 

rc.t4m 

318 

YJ2a ] i u 0 4x 5 4 

Pan No um Comm 

1 93 17 

437 

710 .G 

8 
88 
5888.:e 

STANDARD RESISTOR VALUE 

,e7 .1. 

no n n ,., v9 

How m,1. 
T12]x0., n,N.1.Dml KEY pan 

4m:ó 
1 

5 /e Carbon Film Resistors 
s.eat.m... 

lud 
60 .meas nx. Rr.N. Vr., w OWN 

5 15 

3 0 27 7. 2 20K 1180K 

770 3. .27K 240K 

COV.6 vox for SW no an N lor 7,1.6 Amours 

MAI 84 
2°117 51x6 

ON RESISTOR 
06284 »90 

3 19 Oa 

lor 2. 200.57 66 1.1or 616 IX, 

nó°7..1om 601, 
mu9oles ol WO or. 

7 OG0 181 106 ISM 161161 1161.1 

900 51 816 14 6.6600 116110 614.4.1 

_101 KEY OIOI REY 0101 KEY D , Y DIG/ KEY 040I if 0r01.REY 

MTNN46/NOQ 1111111.11111161 wire 
(elphe) eeble 

tubing 
Fs- 

Termination Jumpers 
7195,6C40.171., In.nDN 

gnari' 3..>L.....,_T-. 

-mñírc. 

PCB CONNECTOR 7.111.606 

?0861pE86e6aRm °f°rñ+, 
X CARD 60. CONNECTOR 76.07.1106 

OwNOe.a.l.i 
7sf.xF°7Ñ1 1841 

IA 

1ó 

ó 
10 

28 

é4 0 

000 MO I 15 10 la 3410 11710 
x1010 140 17 57 1168, 1064 x0 

14 32 13240 17.70 
W1110 !BO .56 15318 AO/ 60 
11.90 43 2160 1980 113600 
1705. 315 
170610 
070160 is 
0.010 
040110 1 21 

140216 I 52 
1607110 116 
/1404 110 

739 

MI MO 265 

33.]0 1111 
5 35160 

000 1725 asp° 
10 64 10077 121 40 
152 /IS 06 114.0 
1650 15310 140760 

27,00 
ew fl 

17.00 

121 7100 
7780 71763 7177 00o 

1A L 
10 

16 

2A 

99 1712 36110 t et 
A 1713 7610 4 509 

A 1314 76110 6 40 
A 0710 10 MO 7 67 

/5 A11136151 9 61 

8478 

6.1 

315 17 7145 7 

41070 37701 
53413 4610 1 

670 MI 67. 3 

712 112 12194 

110111111=1 
0 ]A 0406 30 NO 1 911 11 75 1N71 

Oé5 ]11 DL ] 
6 D6D MN I 

Ne51 
véé ala súa 

50 21 0411361. ry ov wu 5726 4 

3A'At Le 
15.19 

3B 1 521 48 78 428 116 19409 
74 3 681 50 76 547 56 40949. 
40 31 

51 fio 30360 967 85 91 735 72 73074'. 

le 

o 

o 

50 

50 

50 

I=2 IGEF1111=1 
!41 1191 x017 

ePé 1563 200 7.21 
406360 27 170 II 

ií06 25050 
93x0110 750 31 16 216 26 
9110160 4 19 3775 3.61 

1 A372110 .1 /I 41117 767. 
MI 76. 566 6061 4. 
R]2760 

II x12,160 747 

6516 6 NO 665 11 

B x111560 
0 0775 10110 0 0 67 60 116 14 

07751110 81109 
0720691 10 11 6009 63317 

1. , 

.1 0417,8 NO 761 

0411140 

6;11: 746 
441411040 0:70 

146 

méi 

MIS 1.0 5 40 
5416 3600 tat 

1441611. 489 

W. 

pSI1: 

25411 
3160 / 

76770 
30716 
76752 
306251' 

. 5111{0 55044 

1:1é 1 

64I,6 
4.3 610 7 08 62 96 0171 

05111610 0 67 8716 811. 

4176 610 

1370610 
1729 1610 

1370 1010 
091.0 

+1376110 

.77 1110 

7 65 
115 
341 
406 

5 21 

6 50 

113 
q 17 

2601 .12 
7031 NO. 
36 15 134 42 

44 90 41 

46 
ó 51547 57 

4957 45406 
5944 54964 
.31 64751 
5755 515 16 

6957 64111 
6/ 07 60506 

391: 0:33 

ea s9 

619 1116 546 6150 

4420 18.61 6 76 :44 
1470 16110 4/ 

sééé 0471610 0 5/ 
6421 1.10 7 90 10 17 

0472 110 986 

176, 
44664 + 

55009 

'540 71 L 

646.80 

76 

16 

so 

1H 

1 0 4047 17467 

6516 3610 5 

21 

> 5508 50032 
e 61 44 N 45311 WM 

117 l7111 5 

N: 
05107610 9 76 16 71 x751 
151193 1,6 /111 61123 
.10 840 g SO 04 SO /6140 
0519 MI. 47 0201 ala 

esso leM 1úl 161 melt 

exe 167 29I. 
14 5115 6 MO 4 45 79 frO 366 
16 111 131660 
20 1 13116x0 5é1 
26 1 6949 5.0 49 

711 1: 18a 
5,3 111 0341 11611 14 .10. 31 40 121.7 11.201 

6800,, 

731l11 

11610 

77. 

H' 
'7'64'5" 

.., 
;'..;741101 

70 .21 924810 3 96 35 47 17.10 301177 
76 271 04.25 6 NO 490 M 34 410 21 37 /0 DB 

16P4 

3H 
841 729 71 681107 ®- ® -® 

te .21 SIG- r41 65)1 601 - 

81a 
:n06 

535Bx0 3399 I 

DIP J mper Cable Assembly 
Standard Assembly -tyles 

114 110 

Put 161 Ft MI It 1.040 ft 1149. 

917.10 3944 130 94 73375 .117 

9171 1. 5/01 18563 30000 11. 
917.2 W 64 43 740 70 40000 77 

91171010 10.6 14 62600 4 

11111.. 17 61 13.0 145900 1 

91171. 25133 108000 1194 00 

1199w ,64s1 1í70;1s 251:9: s 

se ó es 

cam 6.ms± w isNówr4. ¿°, r» sm. men 

7.9'1'111'7' K. :60L`r,.6. 4.'7. IAM . 

14 

102 660 1 68 v IS 1% 26 119597 .6.0 711/ 0000 1775 
R102 12 ND 1 81 612 w 14 1370 54 0676110 7667 111100 701SS 

R1137 18 ND Z. 10 14 1431B 03 1544 II 9177.6 4068 11760 25005 
R10774 ND 2Z2 20 20 MU 171768 11183.41) 45. 15425 29100 1 

131H6D 2>1 3 a36 

ú1xr1D 1 

a I2oe4 

126:210 ;697: 
7 73 74 

R. 10 ND 2. 18 16 16 CO 154111 
R1.240. 777 7020 1692 171768 

R106.6 NO 

.04 78 

° M x H 1. 2 m 0 : 
R106 12 ND I 16 2116 .51 2x3 +v 

D 3M 3020 :fl 
62 3224 

R100-6-10 2 93 26 67 x22:37 

ximuN iaz 
27640 

e ._- -. 24 

e 2616 
RI10.18 ND 3 39 x21 279 

1 1 

Rt10%NOD 
MB7 3x 51 

76 ND 98 .71.6 74560 7256 76 

441. 
9900 

59100 
6100 
74000 
MOO 

46 NO 07 A 67 177150 776.6 

ND xü 1 

6 

auwrl.awa6, .14 18 
1114 24 ND 

76-ND ié6 » 

N.r.1611 S:ii9aläl:ia 6 12 No 2 67 71 rs .93 66 2699 75 
16 6 

si>ÑÓ 408 3647 376 68 70 Put 00 ft 1 

07 08 31529 rifil7 31 01. 0. 

7 7;4'6 Igo 027 

RI 8 18 ND 3 517 Noe 310. 3197 11 11103 MO 7 20 5 31 Ä0r 42 1 113 
R118.2460 S. 013 

511,630-60 4 62 4, 09 AOna 

x50o 
w 

é1ú ! 

N'méóÑÓ 
e 

1100 

11:00 ú e2"ro i 72 

R 27 24 ND 76 63 46 MO 46 
R 27 76 ND 4 60 40 16 191 76 7676 67 SIR 1 23053 61 [Wm 2 Dar 06.4 

24 16 ND u le MI 07 r6651 01 

R 766 ND 4 06 513 76 400 17 7677 .77 

R 26 17 ND 5 76 46 76 07 % 197,% 
R176.ND 565 .76 % 427261 

1636x0 
'27 

R 2817 ND 526 461 W. 3974. 
78 18 ND 5 66 50 76 064 96 072 65 

8461 

111 666 0. m 4 7 397127 
3112ND 5. % 76 432 56 2074 99 

6130 36 NO 6 83 so 562 14 5160 02 

R 72 
4Ñó e 

57 40 70 376 . 3167 18 

A 12 

as 
R 6117 ND 707 74137 327. :65.4r2 
9 341 ND 4 67 40 70 676 . 7460 16 

7 
49ISx 

11 411 

á NO 1 

2 

R 36 
11 1624 ND 1. 74 $46 17 5820 24 

x60 916 é 41 57. 6920 38 R 38 

R 386ND 6 67 67 23 60 18 .003 
R 38 16 ND 18 62 90 591 14 .72 18 
R1710 24 ND 7 84 60 74 . 13 592/3 24 
1170 766D 9 15 61 41 57 014 61870 76 

0461101 

0209 NE 

1'g r2 

155510 

ia 

75 23 

36 04 

54 CM 20 500 
62 00 70 750 

102 JO 20 1 OM 

144 6.0 70 1 500 
SOO 

0161117 

111212040 730 117 11500 7:09 

412.91 4 16 14 57 73.0 TS 030 

D- Subminiature Connectors 

696 ND 9 PinFenwe lb 17 78 166 
615P ND 15,..409 2 70 713 0IXI 
9155 ND 15 Pe.1.09 07 24 75 220 00 
KM ND 25 Pe. Mele 3 00 24 53 231 m 6 

5776 NO 37 Pin 5.69 6 19 5067 4. 00 
SSOP ND 60 P.N. 25 42 
S305 NI, 50 Pin f % 5 e o seam . 

.07 
23 1N 10 WO 06 6. ND 91, Hood 62 17 60 100 cd 

0 R 40 12 NO 663 
i sávé Ñ 

165xND 9'6 9u1 40 w DD,ND 51n..,1 -3, 16>5 
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STATIC RAMS 
2101 256 x 4 (450ns) 
5101 256 x 4 (450ns) (cmos) 
2102-1 1024 x 1 (450ns) 
2102L-4 1024 x 1 (450ns) (LP) 
2102L-2 1024 x 1 (250ns) (LP) 
2111 256 x 4 (450ns) 
2112 256 x 4 (450ns) 
2114 1024 x 4 (450ns) 
2114-25 1024 x 4 (250ns) 
2114L-4 1024 x 4 (450ns) (LP) 
2114L-3 1024 x 4 (300ns) (LP) 
2114L-2 1024 x 4 (200ns) (LP) 
TC5514 1024 x 4 (650ne (cmos) 
TC5516 2048 x 8 (250ns(cmos) 
2147 4096 x 1 (55ns) 
TMS4044-4 4096 x 1 (450ns) 
TMS4044-3 4096 x 1 (300ns) 
TMS4044-2 4096 x 1 (200ns) 
MK4118 1024 x 8 (250ns) 
TMM2016-200 2048 x 8 (200ns) 
TMM2016-150 2048 x 8 (150ns) 
TMM2016-100 2048 x 8 (1000s) 
HM6116-4 2048 x 8 (200ns) (cmos) 
HM6116-3 2048 x 8 (150ns) (cmos) 
HM6116-2 2048 x 8 (120ns) (cmos) 
HM6116LP-4 2048 x 8 (200ns) (cmos)(LP) 
HM6116LP-3 2048 x 8 (150ns) (cmos)(LP) 
HM6116LP-2 2048 x 8 (120ns) (cmos)(LP) 
Z-6132 4096 x 8 (300ns) (Ostat) 
HM6264 8192 x 8 (150ns) (cmos) 

1.95 
3.95 

.89 

.99 
1.49 
2.49 
2.99 

8/9.95 
8/10.95 
8/12.95 
8/13.45 
8/13.95 

2.49 
9.95 
4.95 
3.49 
3.99 
4.49 
9.95 
4.15 
4.95 
6.15 
4.75 
4.95 
8.95 
5.95 
6.95 

10.95 
34.95 
49.95 ' LP Low Power Ostat Ouasi- Stati. A 

EPROMS 
1702 256 x 8 (lus) 4.50 
2708 1024 x 8 (450ns) 3.95 
2758 1024 x 8 (450ns) (5v) 5.95 
2716 2048 x 8 (450ns) (5v) 3.95 
2716-1 2048 x 8 (350r.$) (5v) 5.95 
TMS2516 2048 x 8 (450ns) (5v) 5.50 
TMS2716 2048 x 8 (450ns) 7.95 
TMS2532 4096 x 8 (450ns) (5v) 5.95 
2732 4096 x 8 (450ns) (5v) 4.95 
2732-250 4096 x 8 (250ns)(5v) 8.95 
2732-200 4096 x 8 (200ns) (5v) 11.95 
2732A-4 4096 x 8 (450ns) (5v) (21vPGM) 6.95 
2732A 4096 x 8 (250ns) (5v) (21vPGM) 9.95 
2732A-2 4096 x 8 (200ns) (5v) (21vPGM) 13.95 
2764 8192 x 8 (450ns) (5v) 6.95 
2764-250 8192 x 8 (250ns) (5v) 7.95 
2764-200 8192 x 8 (200ns) (5v) 19.95 
TMS2564 8192 x 8 (450ns) (5v) 14.95 
MCM68764 8192 x 8 (450ns) (5v) (24 pin) 39.95 
MCM68766 8192 x 8 (350ns) (5v) (24 pin)(pwr dn.) 42.95 
27128 16384 x 8 (300n8)(5v) 29.95 

5v Single P Volt Supply 21vF,3V Procrem al 21 V1 ol 

1.80 
3.85 
1.75 
2.25 
1.80 
3.49 

19.95 
21.95 

4.49 
4.45 

10.95 
4.49 
6.95 
7.95 
4.49 
5.25 
7.95 
8.95 
6.90 
7.50 

79.95 
39.95 
29.95 
8.95 

10.00 
6.50 
6.50 
5.50 
6.50 
6.50 

25.00 
49.9J 

r Z-80 
2.5 Mhz 

Z80-CPU 3.95 
Z80-CTC 3.95 
Z80-DART 10.95 
Z80-DMA 14.95 
Z80-P10 3.95 
Z80-SIO/0 11.95 
Z80-SIO/1 11.95 
Z80-SIO/2 11.95 
Z80-SIO/9 11.95 

4.0 Mhz 
Z80A-CPU 4.49 
Z80A-CTC 4.95 
Z80A-DART 9.95 
ZBOA-DMA 12.95 
Z80A-PIO 4.49 
Z80A-S10/0 12.95 
Z80A-S10/1 12.95 
780A-SIO/2 12.95 
Z80A-S10/9 12.95 

6.0 Mhz 
Z80B-CPU 9.95 
Z808-CTC 12.95 
Z80B-P10 12.95 
Z80B-DART 19.95 
Z808-510/2 39.95 

ZILOG 
Z6132 34.95 

'Z8671 39.954 

CLOCK 
CIRCUITS 

MM5314 4.95 
3.95 
4.95 

12.95 
11.95 

3.9.5A 

r KEYBOARD 
CHIPS 

AY5 -2376 11.95 
AY5 -3600 11.95 

`AY5 -3600 PRO 11.95A 

CMOS 
4000 .29 4528 1.19 
4001 .25 4531 .95 
4002 .25 4532 1.95 
4006 .89 4538 1.95 
4007 .29 4539 1.95 
4008 .95 4541 2.64 
4009 .39 4543 1.19 
4010 .45 4553 5.79 
4011 .25 4555 .95' 

4012 .25 4556 .95 
4013 .38 4581 1.95 
4014 .79 4582 1.95 
4015 .39 4584 .75 
4016 .39 4585 .75 
4017 .69 4702 12.95 
4018 .79 74C00 .35 
4019 .39 74CO2 .35 
4020 .75 74C04 .35 
4021 .79 74C08 .35 
4022 .79 74C10 .35 
4023 .29 74C14 .59 
4024 .65 74C20 .35 
4025 .29 74C30 .35 
4026 1.65 74C32 .39 
4027 .45 74C42 1.29 
4028 .69 74C48 1.99 
4029 .79 74C73 .65 
4030 .39 74C74 .65 
4034 1.95 74C76 .80 
4035 .85 74C83 1.95 
4040 .75 74C85 1.95 
4041 .75 74C86 .39 
4042 .69 74C89 4.50 
4043 .85 74C90 1.19 
4044 .79 74C93 1.75 
4046 .85 74C95 .99 
4047 .95 74C107 .89 
4049 .35 74C150 5.75 
4050 .35 74C151 2.25 
4051 .79 74C154 3.25 
4053 .79 74C157 1.75 
4060 .89 74C160 1.19 
4066 .39 74C161 1.19 
4068 .39 74C162 1.19 
4069 .29 74C163 1.19 
4070 .35 74C164 1.39 
4071 .29 74C165 2.00 
4072 .29 74C173 .79 
4073 .29 74C174 1.19 
4075 .29 74C175 1.19 
4076 .79 74C192 1.49 
4078 .29 74C193 1.49 
4081 .29 74C195 1.39 
4082 .29 74C200 5.75 
4085 .95 74C221 1.75 
4086 .95 74C244 2.25 
4093 .49 74C373 2.45 
4098 2.49 74C374 2.45 
4099 1.95 74C901 .39 
14409 12.95 74C902 .85 
14410 12.95 74C903 .85 
14411 11.95 74C905 10.95 
14412 12.95 74C906 .95 
14419 7.95 74C907 1.00 
14433 14.95 74C908 2.00 
4502 .95 74C909 2.75 
4503 .65 74C910 9.95 
4508 1.95 74C911 8.95 
4510 .85 74C912 8.95 
4511 .85 74C914 1.95 
4512 .85 74C915 1.19 
4514 1.25 74C918 2.75 
4515 1.79 74C920 17.95 
4516 1.55 74C921 15.95 
4518 .89 74C922 4.49 
4519 .39 74C923 4.95 
4520 .79 74C925 5.95 
4522 1.25 74C926 7.95 
4526 1.25 74C928 7.95 
527 1.95 74C929 19.954 

4164 64K 
00 NSMIC $595 T2O1 6 2K 200 NSTIC 

$415 

r DYNAMIC RAMS 
TMS4027 4096 x 1 (250ns) 1.99 
UPD411 4096 x 1 (300ns) 3.00 
MM5280 4096 x 1 (300ns) 3.00 
MK4108 8192 x 1 (200ns) 1.95 
MM5298 8192 x 1 (2500s) 1.85 
4116-300 16384 x 1 (300ns) 8/11.75 
4116-250 16384 x 1 (250ns) 8/7.95 
4116-200 16384 x 1 (200ns) 8/12.95 
4116-150 16384 x 1 (150ns) 8/14.95 
4116-120 16384 x 1 (120ns) 8/29.95 
2118 16384 x 1 (1500s) (5v) 4.95 
MK4332 32768 x 1 (200ns) 9.95 
4164-200 65536 x 1 (200ns) (5v) 5.95 
4164-150 65536 x 1 (150ns)(5v) 6.95 
MCM6665 65536 x 1 (200ns) (5v) 8.95 
TMS4164-15 65536 x 1 (150ns) (5v) 8.95 

5V single 5 volt supply 

6800 
68000 49.95 
6800 2.95 
6802 7.95 
6803 19.95 
6808 13.90 
6809E 14.95 
6809 11.95 
6810 2.95 
6820 4.35 
6821 2.95 
6828 14.95 
6840 12 15 
6843 3, .95 
6844 25 95 
6845 14.95 
6847 11.95 
6850 3.25 
6852 5.75 
8860 7.95 
6875 6.95 
6880 2.25 
6883 22.95 
68047 24.95 
68488 19.95 

6800 1 M HZ 

68800 10.95 
68802 22.25 
68B09E 29.95 
68809 29.95 
68810 6.95 
68821 6.95 
68840 19.95 
68B45 19.95 
68850 5.95 

68B00 = 2 MHZ 

MIIP 1224 S. Bascom Avenue, San Jose, CA 95128 
800 -538 -5000 800 -662 -6279 (CA) 

(408) 995 -5430 Telex 171 -110 

6500 

EPROM ERASERS 
SPECTRONICS 

PA CORPORATION 
PE-14 
PE-14T 
PE-241 
PL-265T 
PR-125T 
PR-320T 

Capacity Intensity 
Timer Chip (uW /Cm') 

9 8,000 
% 9 8,000 
X 12 9,600 
X 30 9,600 
X 25 17,000 
X 42 17,000 

83.00 
119.00 
175.00 
255.00 
349.00 
595.00 

Computer managed inventory - uirtually no bacN orders! 
* Very competitlue prices! 

Friendly staff! 
* Fast service - most orders 

shipped within 24 hours! 
8000 

1 MHZ 8035 
6502 4.95 8039 
6504 6.95 INS -8050 
6505 8.95 INS -8073 
6507 9.95 8080 
6520 4.35 8085 
6522 6.95 8085A -2 
6532 9.95 8086 
6545 22.50 8087 
6551 

2 MHZ 
11.85 8088 

6502A 6.95 8089 
6522A 9.95 8155 
6532A 11.95 8155 -2 
6545A 27.95 8156 
6551A 11.95 8185 

3 MHZ 8185 -2 
6502B 9.95 8741 

8748 
8755 

DISC 
CONTROLLERS 
1771 16.95 
1791 24.95 
1793 26.95 
1795 29.95 
1797 49.95 
2791 54.95 
2793 54.95 
2795 59.95 
2797 59.95 
6843 34.95 
8272 39.95 
UPD765 39.95 
MB8876 29.95 
MB8877 34.95 
1691 17.95 
2143 18.95 

5.95 
5.95 

17.95 
49.95 

3.95 
4.95 

11.95 
24.95 
CALL 
29.95 
89.95 
6.95 
7.95 
6.95 

29.95 
39.95 
29.95 
24.95 
24.95 

CRT 
CONTROLLERS 
6845 14.95 
68B45 19.95 
HD46505SP 15.95 
6847 
MC 1372 
68047 
8275 
7220 
CRT5027 
CRT5037 
TMS9918A 
DP8350 

11.95 
6.95 

24.95 
29.95 
99.95 
19.95 
24.95 
39.95 
49.95 

8200 ` 
8202 24.95 
8203 39.95 
8205 3.50 
8212 
8214 
8216 
8224 
8226 
8228 
8237 
8237 -5 
8238 
8243 
8250 
8251 
8253 
8253 -5 
8255 
8255 -5 
8257 
8257 -5 
8259 
8259 -5 
8271 
8272 
8275 
8279 
8279 -5 
8282 
8283 
8284 
8286 
8287 
8288 

,289 

JDR Microdevices 

C Copyright 1984. JDR Microdevices 

CRYSTALS 
32.768 khz 

1.0 mhz 
1.8432 
2.0 
2.097152 
2.4576 
3.2768 
3.579545 
4.0 
5.0 
5.0688 
5.185 
5.7143 
6.0 
6.144 
6.5536 
8.0 

10.0 
10.738635 
14.31818 
15.0 
16.0 
17.430 
18.0 
18.432 
20.0 
22.1184 
32.0 

1.95 
3.95 
3.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2 95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 

r UARTS 
AY3-1014 
AY5-1013 
AY3-1015 
PT1472 
TR1602 
2350 
2651 
IM6402 
IM6403 
INS8250 

6.95 
3.95 
6.95 
9.95 
3.95 
9.95 
8.95 
7.95 
8.95 

10.95 

GENERATORS 
BIT -RATE 

MC14411 11.95 
BR1941 11.95 
4702 12.95 
COM5016 16.95 
COM8116 10.95 
MM5307 10.95 

FUNCTION 
MC4024 3.95 
L M566 1.49 
XR2206 3.75 
8038 3.95 

MISC. 
UPD7201 29.95 
TMS99532 29.95 
ULN2003 2.49 
3242 
3341 
MC3470 
MC3480 
11C90 
95H90 
2513 -001 UP 
2513 -002 LOW 

7.95 
4.95 
4.95 
9.00 

13.95 
7.95 
9.95 
9.95 

MM5375 
MM58167 
MM58174 

,MSM5832 

VISIT OUR RETAIL STORE 
HOURS: M -W -F, 9 -5 T -Th., 9 -9 Sat. 10 -3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order 510. For shipping and handling include 
$2.50 for UPS Ground and $3.50 for UPS Air. Orders over 1 lb. and 
foreign orders may require additional shipping charges - please 
contact our sales department for the amount. CA residents must 
include 6°%o sales tax, Bay Area and LA residents include 6'4 %. Prices 
subject to change without notice. We are not responsible for 
typographical errors. We reserve the right to limit quantities and to 
substitute manufacturer. All merchandise subject to prior sale. 

120 Computers & Electronics 

www.americanradiohistory.com

www.americanradiohistory.com


 74LS00 
74LS00 .24 74LS173 .69 
74LS01 .25 74LS174 .55 
74LS02 .25 74LS175 .55 
741S03 .25 74LS181 2.15 
74LSO4 .24 74LS189 8.95 
74LS05 .25 74LS190 .89 
74LS08 .28 74L5191 .89 
741509 .29 74L5192 .79 
74LS10 .25 74LS193 .79 
74LS11 .35 74LS194 .69 
74L512 .35 74L5195 .69 
74LS13 .45 74LS196 .79 
74LS14 .59 74LS197 .79 
74LS15 .35 74LS221 .89 
74LS20 .25 74LS240 .95 
74L521 .29 74LS241 .99 
74LS22 .25 74LS242 .99 
74LS26 .29 74LS243 .99 
74LS27 .29 74LS244 1.29 
74LS28 .35 74LS245 1.49 
74LS30 .25 74LS247 .75 
74LS32 .29 74LS248 .99 
74LS33 .55 74LS249 .99 
74LS37 .35 74LS251 .59 
74LS38 .35 74LS253 .59 
74LS40 .25 74LS257 .59 
74LS42 .49 74LS258 .59 
74LS47 .75 74LS259 2.75 
74LS48 .75 74LS260 .59 
74LS49 .75 74LS266 .55 
74LS51 .25 74LS273 1.49 
74LS54 .29 74LS275 3.35 
741_555 .29 74LS279 .49 
74LS63 1.25 74LS280 1.98 
74LS73 .39 74LS283 .69 
74LS74 .35 74LS290 .89 
74LS75 .39 74LS293 .89 
741.576 .39 74LS295 .99 
74LS78 .49 74LS298 .89 
74LS83 .60 74LS299 1.75 
74L585 .69 74LS323 3.50 
74LS86 .39 74LS324 1.75 
74LS90 .55 74LS352 1.29 
74LS91 .89 74LS353 1.29 
74LS92 .55 74LS363 1.35 
74LS93 .55 74LS364 1.95 
74LS95 .75 74LS365 .49 
74LS96 .89 74LS366 .49 
74LS107 .39 74L5367 .45 
74LS109 .39 74LS368 .45 
74LS112 .39 74LS373 1.39 
74LS113 .39 74LS374 1.39 
74LS114 .39 74LS375 .95 
74LS122 .45 74LS377 1.39 
74LS123 .79 74LS378 1.18 
74LS124 2.90 74LS379 1.35 
74LS125 .49 74LS385 3.90 
74LS126 .49 74LS386 .45 
74LS132 .59 74LS390 1.19 
74LS133 .59 741.5393 1.19 
74LS136 .39 74LS395 1.19 
74LS137 .99 74LS399 1.49 
74LS138 .55 74LS424 2.95 
74LS139 .55 74L5447 .95 
74LS145 1.20 74LS490 1.95 
74LS147 2.49 74LS624 3.99 
74LS148 1.35 74LS640 2.20 
74LS151 .55 74LS645 2.20 
74LS153 .55 74LS668 1.69 
74LS154 1.90 74LS669 1.89 
74LS155 .69 74LS670 1.49 
74LS156 .69 74LS674 14.95 
74LS157 .65 74LS682 3.20 
74LS158 .59 74LS683 3.20 
74LS160 .69 74LS684 3.20 
74LS161 .65 74LS685 3.20 
74LS162 .69 74LS688 2.40 
74LS163 .65 74LS689 3.20 
74LS164 .69 81LS95 1.49 
74LS165 .95 81LS96 1.49 
74LS166 1.95 81L S97 1.49 
74LS168 1.75 81LS98 1.49 
74LS169 1.75 25LS2521 2.80 
74LS170 1.49 25LS2569 4.25 A 

LED DISPLAYS 
HP 5082 -7760 43" CC 1.29 
MAN 72 .3" CA .99 
MAN 74 .3" CC .99 
FND -357 (359) .375" CC 1.25 
FND -500 (503) .5" CC 1.49 
FND -507 (510) .5" CA 1.49 
TIL -311 4x7 .270" HEX W /LOGIC 9.95, 

DATA ACQUISITION 
ADC0800 15.55 DAC0808 2.95 
ADC0804 3.49 DAC1020 8.25 
ADC0809 4.49 DAC1022 5.95 
ADC0817 9.95 MC1408L6 1.95 

,AC0800 4.95 MC1408L8 2.955 

rNTERFACO 
8126 1.59 
8T28 1.89 
8795 .89 
8796 .89 
8197 .89 
8198 .89 
DM8131 2.95 
DP8304 2.29 
DS8833 2.25 
DS8835 1.99 
DS8836 .99 
DS8837 1.65 

58838 1.3sd 

3.75 
3.75' 

3.75 
5.25 
3.25 

rCENTRONICS1 
IDCEN36 
Ribbon Cable 36 Pin Male 8.95 
IDCEN36 /F 
Ribbon Cable 36 Pin Female 8.95 
CEN36 

;older Cup 36 Pin Male 

7 VOLTAGE 
REGULATORS 

7805T .75 79051 .85 
78M05C .35 79081 .85 
78081 .75 79121 .85 
78121 .75 79151 .85 
78151 .75 7924T .85 
78241 .75 7905K 1.49 
7805K 1.39 7912K 1.49 
7812K 1.39 7915K 1.49 
7815K 1.39 7924K 1.49 
7824K 1.39 79L05 .79 
78L05 .69 79L12 .79 
78L12 .69 79L15 .79 
78L15 .69 

78H05K 9.95 
78H12K 9.95 

LM323K 4.95 
UA78S40 1.95 

I C, T - TO-220 K - TO-3 ` L = TO-92 

r SOUND CHIPS 
76477 3.95 AY3 -8910 12.95 
76888 5.95 AY3 -8912 12.95 

67.6489 8.95 MC3340 1.494 

100'3.00 
100 /- 2.00 

100'3.00 
100/15.0 

1.65 
1.55 

.80 
2.99 
3.49 
1.30 
1.15 
1.85 

1.95 
.59 
.39 
.39 
.39 
.39 
.79 
.79 
.89 

2.19 
2.19 

.60 
1.00 
1.10 
1.10 

J 

2114 .0 Ns 8/S995 2ÌÌQ ,5o xs 8/$1095 
r 74S00 
'74S00 .32 74S132 1.24 74S225 7.95 

74S02 .35 74S133 .45 74S240 2.20 
'74S03 .35 74S134 .50 74S241 2.20 

74SO4 .35 74S135 .89 74S244 2.20 
74S05 .35 74S138 .85 74S251 .95 
74S08 .35 74S139 .85 745253 .95 

174S09 .40 74S140 .55 74S257 .95 
174S10 .35 74S151 .95 74S258 .95 

74S11 .35 74S153 .95 74S260 .79 
74S15 .35 74S157 .95 74S273 2.45 
74S20 .35 74S158 .95 74S274 19.95 
74S22 .35 74S161 1.95 745275 19.95 
74S30 .35 745162 1.95 74S280 1.95 
74532 .40 74S163 1.95 74S287 1.90 
74537 .88 74S168 3.95 74S288 1.90 
74538 .85 74S169 3.95 74S289 6.89 
74S40 .35 74S174 .95 74S301 6.95 
74S51 .35 74S175 .95 74S373 2.45 
74S64 .40 74S181 3.95 74S374 2.45 
74S65 .40 74S182 2.95 74S381 7.95 
74S74 .50 74S188 1.95 74S387 1.95 
74S85 1.99 74S189 6.95 74S412 2.98 
74S86 .50 74S194 1.49 74S471 4.95 
74S112 .50 74S195 1.49 74S472 4.95 
74S113 .50 74S196 1.49 74S474 4.95 
74S114 .55 74S197 1.49 74S482 15.25 
74S124 2.75 74S201 6.95 74S570 2.95 

74S571 2.914 

CONNECTORS 
RS232 Male 2.50 
RS232 Female 3.25 
RS232 Hood 1.25 

`-100 ST 3.95 

EXAR 
XR 2206 
XR 2207 
XR 2208 
XR 2211 

`R 2240 

INTERSIL 
CL7106 9.95 
CL7107 12.95 
CL766 2.95 
CL803 3.95 
CM721 5.59 
CM720 15.95 

90 J 
9316 1.00 
9334 2.50 
9368 3.95 
9401 9.95 
9601 .75 
9602 1.50 
96S02 1.95 

Maste-rCard' 

J 

MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP - $14.95 

Over 800 pages of manufacturers data 
sheets on most commonly used IC's. 
Includes. 
* TTL - 74/74LS and 74F 
* CMOS 
* Voltage Regulators 
* Memory - RAM. ROM, EPROM 
* CPU's 6800, 6500, Z80, 8080, 

8085, 8086/8 
* MPU support & interface - 

6800, 6500, Z80, 8200. etc. 

FEDERAL EXPRESS 

SERVICES AVAILABLE! 

r 7400 
7400 .19 74123 .49 
7401 .19 74125 .45 
7402 .19 74126 .45 
7403 .19 74132 .45 
7404 .19 74136 .50 
7405 .25 74143 4.95 
7406 .29 74145 .60 
7407 .29 74147 1.75 
7408 .24 74148 1.20 
7409 .19 74150 1.35 
7410 .19 74151 .55 
7411 .25 74153 .55 
7413 .35 74154 1.25 
7414 .49 74155 .75 
7416 .25 74157 .55 
7417 .25 74159 1.65 
7420 .19 74160 .85 
7421 .35 74161 .69 
7425 .29 74163 .69 
7427 .29 74164 .85 
7430 .19 74165 .85 
7432 .29 74166 1.00 
7437 .29 74167 2.95 
7438 .29 74170 1.65 
7442 .49 74173 .75 
7445 .69 74174 .89 
7446 .69 74175 .89 
7447 .69 74177' .75 
7448 .69 74181 2.25 
7451 .23 74184 2.00 
7473 .34 74185 2.00 
7474 .33 74191 1.15 
7475 .45 74192 .79 
7476 .35 74193 .79 
7482 .95 74194 .85 
7483 .50 74195 .85 
7485 .59 74197 .75 
7486 .35 74198 1.35 
7489 2.15 74221 1.35. 
7490 .35 74246 1.35 
7492 .50 74247 1.25 
7493 .35 74259 2.25 
7495 .55 74273 1.95 
7497 2.75 74276 1.25 
74100 1.75 74279 .75 
74107 .30 74366 .65 
74109 .45 74367 .65 
74116 1.55 74368 .65 
74121 .29 74393 1.35 

'4122 45 

LINEAR 
LM301 .34 LM340(see 78001 
LM301H .79 LM348 .99 
LM307 .45 LM350K 4.95 
LM308 .69 LM350T 4.60 
LM308H 1.15 LM358 .69 
LM309H 1.95 LM359 1.79 
LM309K 1.25 LM376 3.75 
LM310 1.75 LM377 1.95 
LM311 .64 LM378 2.50 
LM311H .89 LM379 4.50 
LM312H 1.75 LM380 .89 
LM317K 3.95 LM380N-8 1.10 
LM3177 1.19 LM381 1.60 
LM318 1.49 LM382 1.60 
LM318H 1.59 LM383 1.95 
LM319H 1.90 LM384 1.95 
LM319 1.25 LM386 .89 
LM320 (see 7900) LM387 1.40 
LM322 1.65 LM389 1.35 
LM323K 4.95 LM390 1.95 
LM324 .59 LM392 .69 
LM329 .65 LM393 1.29 
LM331 3.95 LM394H 4.60 
LM334 1.19 LM399H 5.00 
LM335 1.40 NE531 2.95 
LM336 1.75 NE555 .34 
LM337K 3.95 NE556 .65 
LM337T 1.95 NE558 1.50 
LM338K 6.95 NE561 24.95 
LM339 .99 NE564 2.95 

H = T0 -5 CAN T 

RCA 
LM565 .99 LM1558H 3.10 CA 3023 2.75 CA 3082 
LM566 1.49 LM1800 2.37 CA 3039 1.29 CA 3083 
LM567 .89 LM1812 8.25 CA 3046 1.25 CA 3086 
NE570 3.95 1 M183 3.50 CA 3059 2.90 CA 3089 
NE571 2.95 LM1871 5.49 CA 3060 2.90 CA 3096 
NE590 2.50 1 M187 5.49 CA 3065 1.75 CA 3130 
NE592 2.75 1M1877 3.25 CA 3080 1.10 CA 3140 
LM709 .59 LM1889 1.95 CA 3081 1.65 CA 3146 
LM710 .75 LM1896 1.75 CA 3160 1.19 
LM711 .79 ULN2003 2.49 
LM723 
LM723H 

.49 

.55 
LM2877 
LM2878 

2.05 
2.25 TI 

LM733 .98 LM2900 .85 T1494 4.20 75365 
LM741 .35 LM2901 1.00 11.496 1.65 75450 
LM741N-14 .35 LM3900 .59 TL497 3.25 75451 
LM741H .40 LM3905 1.25 75107 1.49 75452 
LM747 .69 LM3909 .98 75110 1.95 75453 
LM748 .59 LM3911 2.25 75150 1.95 75454 
LM1014 1.19 LM3914 3.95 75154 1.95 75491 
LM1303 1.95 LM3915 3.95 75188 1.25 75492 
LM1310 1.49 LM3916 3.95 75189 1.25 75493 
MC1330 1.69 MC4024 3.95 75494 .89 
MC1349 1.89 MC4044 4.50 
MC1350 
MC1358 

1.19 
1.69 

RC4136 
RC4151 

1.25 
3.95 BI FET 

MC1372 6.95 LM4250 1.75 11071 .79 TL084 
LM1414 1.59 LM4500 3.25 TL072 1.19 LF347 
LM1458 .59 RC4558 .69 11074 2.19 LF351 
LM1488 .69 LM13080 1.29 11081 .79 LF353 
LM1489 .69 LM13600 1.49 11082 1.19 LF355 
LM1496 .85 LM13700 1.49 TL083 1.19 LF356 

TO-220 K TO-3 LF357 1.40 

LED LAMPS 
1 -99 100 -up 

JUMBO RED .10 .09 
JUMBO GREEN .18 .15 
JUMBO YELLOW .18 .15 
LED MOUNTING HARDWARE .10 .09 

7 BYPASS CAPS 
.01 OF DISC 

L. 

01 OF MONOLITHIC 
OF DISC 

.1 OF MONOLITHIC 

ALL MERCHANDISE 100% 
Circle No. 22 on Free Information Card 

Copyright 1984 JDR Microderices 

r DIP 
SWITCHES 

4 POSITION .85 
5 POSITION .90 
6 POSITION .90 
7 POSITION .95 
8 POSITION .95 
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7400 

741S00 14 25 
741901 14 25 
741902 14 29 
741903 11 25 74L593 14 
741504 14 35 741595 14 
741505 14 29 141596 16 89 
741508 11 29 7419107 14 39 
741909 14 29 7415109 16 39 
741510 14 29 7415112 16 39 
741511 14 35 7415113 14 39 
74L512 14 35 74L5114 14 39 
741513 14 39 7419122 14 49 
741514 14 59 7415123 16 89 
141515 14 35 7419125 14 59 
141520 14 29 7/15126 14 49 
741521 14 29 7415132 14 59 

749.822 14 .29 7115133 16 59 
741526 14 29 7415136 14 39 
741527 14 29 7415138 16 89 
741928 14 35 7419139 16 79 
741530 14 29 7415151 15 59 
741532 14 39 7415153 16 59 

741533 14 55 7415154 24 1 29 
741531 14 35 1419155 16 69 
741538 14 35 7415156 16 69 
741540 14 29 1419151 18 69 
741542 16 55 7415158 16 59 
741947 18 75 7419160 16 69 
741548 16 75 1415161 16 69 
741549 14 75 7415162 15 69 
741951 14 25 7415163 18 69 

741554 14 25 7419164 14 69 
741555 14 29 74L5165 18 1 19 
741573 14 39 7415168 16 I 19 
741974 14 49 7415169 16 1 19 
741S75 16 39 1415170 18 1 49 
741576 18 39 7415173 16 69 
741578 14 39 7419114 15 69 
741583 16 65 7419175 16 69 
741585 16 89 7419181 24 2 95 
141586 14 39 7415190 16 89 

741990 14 55 7419191 18 89 

55 

7415192 18 79 
7415193 18 79 
7415194 18 69 
7415195 16 69 
7415197 14 79 
7415221 16 89 
7415240 20 1 09 
7415241 20 I 09 
7415242 14 1.09 
7415213 14 1 09 
7415244 20 149 
7415245 20 I 49 
7415247 15 1.09 
7415248 16 1.09 
7415249 16 I 09 
7415251 16 59 
7415253 16 59 
7415257 16 59 
7415258 16 59 
7415260 14 59 
7415266 14 69 
7415273 20 1 49 
7415279 16 49 
7415283 18 69 
7415290 14 89 
7415293 14 79 
7115290 18 89 
7415352 16 
7415353 18 
7415365 16 
7415366 16 
7415367 16 
7415368 11 
7413373 20 
7/15374 20 
7415375 16 69 
7419316 14 .45 
7419393 14 1 19 
7415399 15 1 49 
7415670 16 1 49 

811595 20 1 49 
811997 20 1.49 

129 
1.29 

49 
49 
49 
49 

1 49 
1 49 

MICROPROCESSOR COMPONENTS 
PI Np. m8OCESSOR CHIPS 

9.071802 10 CPU 5215 
2650 40 MPU 126497 915 
M598502 40 MPJw /Cerk 5.95 
M0á65028 40 MPUw /Clerk a13MH1 995 
6809 40 CPU- 8- dl(intern% Clock) 1697 7.95 
6809E 10 9.76- 8-54161e7fl4 5050 160 1495 

165803516 40 695-8.87 6MH41 595 
166 0394 40 CPU-50 5 8- p11128MS Ranh 599 

16591409-6 40 CPU (256 6y16s RAM/ 9.95 
16980709 40 CPU Mbytes RAMI 29 95 
16580736 40 CPU w /Bava Mme Interpreter 29 95 

780854 44 CPU 4 95 

80E6 40 1771 .905H54 24.95 
8088 40 CPU 8 /1691 29 95 

8155 40 HMOS RAM I/O Pon-Tener 6.95 
8748 4077ppHDnM8SOS 

))EPP1aROqM 

MPU 

ryalyp1 Fp 
24.95 

Zao 10-lvJ7MR70a1N87WCIZMR2"IES 95 
280.CTC Te Camer Terne 071849 3.95 
280-DART 40 Out Asynchronous Raz. /Trans 10.95 
Z80-DMA 40 brat Memory Acoass Cowl 995 
280.710 40 Pa1Ml /01 edam Controller 395 
280910/0 10 Serial /OIThCBand %C8 8074 d1 12 95 

280510 /1 40 52181 I/ (tacks 0 88) 12.95 
291510/2 10 Serial I/O (Ladd 59149.81 1295 
291910/9 a0 98e1 7/0 12.95 
2804 40 CPU i MK30B0N-4117B001149 5 449 
280ISCTC 25 Canter inner Circus 4.95 
264-DART 40 Dual Atmchro 0ls nec. /Trans 995 
Z80A -0MA /0 Direct Mammy Access Clmuil 1295 
28041110 40 Paraw I/O lnlelam Controller 395 
Z80A -510/0 40 Sera1170(748 and RsCB bonded) 12 95 
2801510/1 W Serial I/0 (Lacks DTRB) 1295 
2801510 /2 42 6er41110 (Lacks S%NC81 12 95 
2601510 /9 40 Sena/! /0 1295 
2808 /0 CPU(MK388016)6664 995 
2808CTC 78 Canter Timer 014t 12.95 
2605.0ÁR1 40 Pal ASyncn Recover /Transmitter 1995 
2908710 40 Paral4F I/O interlace Consoler 12 95 
28701 U CPU Sepnentea 44 95 
Z6Ú02 10 CPU Non -Segmented 34 95 
28030 40 Serai Corm COnlro141 44 95 
28036 W Counter /Timer 8 Parallel l/0 Und 29 95. 

MC65024 6W- MPOw'nh RO[aana %Á6'H67/, 6.95 
MC6520 40 Peripheral !Mr Adapter 4.95 
MC6800 40 MPU 2 95 
MC6802CP 40 MPU with clock and RAM 

(Locking) 
7.95 

MC6821E 24 
Peripheral 
riymsr101 Interrupt 

12.95 
95 

69.683019 24 102448911 ROM (MC68430-8) 9.95 
MC6850 24 Asynchronous Comm Adapter 3.95 
MC6852 24 Synchronous Serial D4la Adapter 5 15 

MC6860 24 0.6005853iyyt% 600EM 795 
MC6800018 84 MPU 16- 811(468a) 4995 
MC684887 40 General Purpose III 0948701 9.95 
MC6865272 40 Multi Protocol Carom Controller 24 95 
MC68661P6 21 Enhanced Prop Comm Ini 995 
MCM68764 24 64K EPROM 1450%) 24.95 
516522 40 1en711e4111101 Ampler 7.95 

7MS5501 40 SYRh7old'sglea&Iace1519C1 11.95 
19580804 40 CPU 2.95 
1658154 40 128891e RAM 1661 I/O 13.95 
8156 40 RAM wnn I/O Pon and Timer 995 
I6542C06 20 Octal 0 FNp FKOII- SM1e174C3741 249 
078212 24 890 Input /Output (745412) 2.25 
078214 24 Prm00 Interrupt Comm( 2.95 
275216 18 6- 51401 41 Bus Oma 115 
DP8224 18 Oak Generale/Omsk 2.25 
078226 16 Bus Oma 225 
DP6228 M System Coot /Bus Dm117454281 349 
DP8238 25 Syslorn Cmholler 17454381 419 
959243 21 I/O Expander for 48 Series 3.95 
358245 18 16-Key Keys a1d Erolder (740922) 4.49 
958246 25 20.619 6e938015 Enure 1740923) 4.95 
1558247 25 C60149 Controller (7459111 8 95 
958249 28 35059 Gasroller 149.9121 8 95 
9582504 40 Asyn. Came. Element 10 95 

075251 28 Prog Comm I /O(USART) 4 49 
DP8253 24 P109 Inle vat Toner 6 95 
249255 40 Rog PeriOwal 1 /01711) 4.49 
DP6257 40 IT51 5 95 
376259 20 Control 

on 

6 95 
078215 40 Pro9 CRTCOnuolw 2995 
078279 

78303 20 88 B 0 
TnB Bi 3rerlminal Trans s 3 

8 95 
95 

078304 20 8-M Bi-Directional %salver 2 95 
078301 20 Bdl &Diredm81Rerpver 295 
D78308 20 8dt 809í Rearm k0010/ Ra 2.95 
DP6310 20 054 Lathed Perlphaal Driver 4.95 
8741 40 El-% Umv 1e1174114171870. 29 95 
8755 40 I61 EPROM wt. i/0 24 95 

74500 14 35 
14502 14 35 
74503 14 35 145114 
74904 14 45 745133 
14505 14 45 745131 
74508 14 19 746135 
14509 14 39 745136 
74510 14 35 716138 
74511 14 35 745139 
74515 14 35 745140 
74520 14 35 745151 
74522 14 35 745153 
74530 14 35 745157 
74532 14 45 745158 
74538 14 B9 745160 
74540 14 39 745174 
74551 14 35 745175 
74564 14 39 745180 
74565 14 39 745194 
74574 14 55 745195 
74985 16 2.49 7451% 
74586 14 55 745240 
745112 16 55 745241 
749113 14 55 745242 

74S /PROMS' 
14 55 

18 45 

16 50 

16 69 
14 1 39 

16 

15 

14 

16 

15 

16 

16 

16 

18 

16 

16 

18 

16 

74 

20 

20 

14 

89 
89 
55 
99 

99 
99 

49 
79 

19 

49 
49 

49 
49 

25 
25 
49 

745243 4 
745244 20 

745251 16 

745253 15 

745251 16 

745258 15 

745260 14 

745280 14 
745287 16 
745288 16 

745373 20 
745374 20 
745381 16 

745471 20 

745472 20 
745473 20 

745474 24 
745475 24 

745570 18 
705571 16 

745572 18 

74s573 15 

74S940 20 
145941 20 

49 

49 

19 

19 

19 

19 

19 

95 

95 

95 

49 

49 

95 
95 

95 

95 

95 

95 

95 

95 

95 

95 

49 

49 

1651771 -1 40 SIrIgM 08h5ey 'SRS Ifi 95 
F01791 40 Angle/Mal Dena* (Inv ) 2995 
121793 40 SIn9M/MU9e Density( True) 29.95 
F01795 40 PBI Density/Side select IIIIV.I 29.95 
F01797 40 Mal Der0dy /Side 5eiem Toa 29 95 

SPECIAL FUNCTION 
0590259.92 8 Dual 405 Clock Olver (562) 2. 
D50026CN 8 Owl 905 Mock Dover 15.2) I. 
1152651 28 Cammuniralwn Chip 8 

MC3470P 18 Floppy Disk Arto System 
MM58167AN 24 Mlcrop 0essReal Time Clock 0. 
405817449 16 Micro. Compande Time Clock 1 

COP4021 40 Microm71dle 0/64551 RAM 5 

and Oree LED Gire 
C214026151 40 Micropocessa w /64Cg1 RAM 5. 

g C1cl LED Omit w/N Buss III 
C049706 20 32 -sag VAC Fluor Dio 120-pin pkg I 3 
88136956/N 5 Prop 05cillala /Dvider 16001 I 

MM53O96ST I 719 0s0MNr /9Mder000H1) 1. 

Pen SS. PMI DYNAMIC RANO 
4103 18 1024x1 `30015) 99 
4027 16 /09601 126019) 2N 
41161 -2 I1 16.3840 (150%) .1 .89 8/14.95 
411663 16 16.3840 (200nS) 1.69- 8/12.95 
41166 -4 15 16.38411(250ns) 1 49- 8/10.95 
4164N -150 15 65.5360 (150n51 6 95 8/19 95 
41641200 15 65,538011200751 5.95- 8/14 95 
645261 IS 1024x1 30040) 49 -8/1 95 
massy 22 214801 (355415) . .10 
MM5270 18 4096x1 (250781684096 4.95 
665280 22 40960 12001512107 3.95 
MM5290-2 15 16.38401 (150ns) I.89. 0/14.95 
MM5290-3 16 16.3840 1200%) 1.69 8112.95 
665290.4 16 1138401 (25075) 1.49. 8/10 95 
445298.3 16 8199220/1 1220p011á511 1 69 

1101 15 256x7'T1155an6T' 1 49 
101 22 25654 1450%18101 2 49 

22102 16 102451 (35018) 89 
21102 16 1024x1 (450151 L.P. 1.49 

2711/1211 18 1024x4 1150115 

256x4 

P. 1.95.8/13.95 

18111 2.95 
16 25654 450181605 1.95 

15 102454 145015) 1.49 - 8/9 95 
21 

2114-2 11 102454 1200100 1.75 8/11.95 
2141ß 15 102454 12001611 P. 2 25 8/14.95 
2147 15 40960 (]0151 4,95 
2148 I1 102454 11018) 4.95 
7M54045 15 102454 (450181 3.95 
1M540147-45 20 102404 (450ná) 2.95 
5101 22 25654 (4501e) CMOS 2 95 
665257 18 40960 (450ns) 1044 4.95 
HM61157-3 24 204808 (15015) CMOS 5.95 
HM61161/-4 24 2048101 (20018) CMOS 4 95 
HM6116161 24 204858 120018) L P. CMOS 5 49 
1-1126264715 23 819258 (15015) CMOS 3915 
27L500 16 25651 (80111 L. P 9 95 
7489 16 1664 ( 5Ons) 3101 2 25 
740920 22 25654 1250151 3 95 
740921 18 25654 (25015) CMOS 3 95 
740929 16 10240 (25075) CMOS (6501) 3 95 
740930 18 702451 (250191 CMOS 16518) 3 95 
745189 18 16114 13518193405 1 95 
745200 16 25651 18015193410 3.95 
745206 18 2550 (6015)93411 3.95 
745289 16 1654 (35ns) 3101 2 25 
52510 18 102451 1501510 C.(93415) 3.95 
82525 16 

816044 

(5015)0.0 (145289) 2.25 

17020 24 2á528^S(, RONS 495 
2708 24 102458 145010) 3 95 
2708-5 24 102458 (550115) 5600246 2.95 
1652516 24 204858 1450%) 2716 5.95 
1M52532 24 409658 (45018) NMC2532 6.95 
1452564 25 819258 1450ns1 14 95 
1652116 24 204858 14501513 voltage 9 95 
2716 24 204858 (45018) 4 95 
2716-1 24 204858 (350ns) 5 95 
271605 24 204858 (55015) 4 49 
2732 24 4096s8 (45075) 6 95 
27324 -3 24 9015 4096x6 131 7 95 
273244 24 409658 45075) 77V 6 95 
21320-1 24 409608 1550151 5 95 
27580.9 24 102458 145015) 2 95 
2764 -4 25 819258 4501$) 995 
27643 28 819258 130058) 4.95 
MM52040 24 512,911 051 4.95 
MC468764 24 819258 145041). 24 95 
27128 28 16.38458 45018111136 EPROM 59 95 
745188 15 3258 PROM 0 C 163301) 149 
745287 16 25624 PROM T S (63011) I 95 
745288 16 3258 PROM T S (6331-1) 1 95 
745387 16 25654 PROM 0 C 16300-11 1 95 
745471 20 256.8 PROM 1 S 16309-11 5 95 
745472 20 51258 PROM 15 (63491) 4 95 
745473 20 51258 PROM 0 C 16348) 4 95 
745474 24 51258 PROM T.S. 

1 k/875296N) 4 95 
745475 14 51258 PROM 0 C (6340) 4 95 
745476 15 102404 PROM 1.5. 6 95 
745478 24 102448 PROM 1.S 8.95 
745570 16 51254 PROM 0.5 (6305) 2 95 
745571 16 51254 PROM I.5 (6306) 2 95 
745572 18 102454 PROM 0 C (6352) 4.95 
745573 18 102454 PROM T.S. 18251371 4.95 
82523 18 3258 PROM 0 C 127518) 2 95 
825115 24 51258 PROM T.5 (27215) 9 95 
825123 16 3258 PROM I S (27519) 2 95 
825126 16 25654 PROM 0 C (27520) 2 95 
825129 16 25654 PROM T S.(27521) 2 95 
825130 16 51254 PROM 0.0 (27512) 3.95 

825185 15 2048x4 PROM 7 5. (TBP245811 .9.95 
825190 24 204858 (8018) 14.95 
825191 24 204858 180111 14.95 
DM875180N 24 1024x8 PROM 0. C. 18251801 9.95 
0148751819 24 102458 PROM I S (925181) 9.95 
D68751840 18 204854 PROM 0 C 18251841 9.95 
O 11875185N 18 204854 PROM T 5 (825185) 9.95 
O 1487519061 24 204824 PROM 0 C 1825190) 1495 
06075191 N 24 

pp220TT488.6 

PROM 

1c1 

S 188y251911 14.95 

DC10 M6S19PDCY9CVJRP014VIO-SV 2.95 
MC34707 15 Floppy 0,55 Read AMP Soy. /on 4.95 
MC140817 16 761 D/A Converter (04C0807LCN) 1.49 
69.140018 16 8- 8110 /A Converter (D4508081361 225 
A000803LC6 20 8-bit A/D Convener ( s 1/21591 4.95 
ADC0804 20 9611 A/0 Converter 71591 3 19 
55C0806 188.5,10 /A Converter (078 %Lin.) 195 
ADC0809 28890 A/D Converter (8-Ch Multi.) 4.49 
AOCO 17 408-bit A/D Converter 116-Ch Multi 1 9.95 
DAC1000 24 100110 /A Cony Micro Comp (0 05 %) 7 95 
04C1 08 20 106,1 D/A Con Micro Comp (0 20 %) 6.95 
MCI 20 1610 oil 3/4 Cony. 10.05 % Lin .I 795 
DAC1 22 1610 -0110 /A Cony. (0.20 %Lin I 5.95 
SOCI 22 18 1200 D/A Conv 0 20% LIn. I 6.95 
LM33 Z Constant Current Source 1.19 
LM33 2 Temperature Transducer 1.40 
LM399H Temp Comp Prec. Rel I.5ppm /C1 500' 
AY -5 -10131 40 3041144d Use (T111802) 3.55 

Price 

Digitalker'~ 
DT1050 - Applications: Teaching aids, 

appliances, clocks, automotive, telecommunica 
Lions, language translations, etc. 
The DT1050 Is a standard 010118LKER kit encoded with 137 separate 
and useful words, 2 tones. and 5 different silence durations. The 
words and tones have been assigned discrete addressee, making It 
possible to output tingle words or words concatenated Into phrases 
or even sentences. The "voice" output of the DT100015 a highly In 
lelliglble male voice. Female and children's voices can be synthesiz- 
ed. The vocabulary Is chosen so that II le applicable to many pro- 
ducts and markets. 
The D71060 conists of Speech P100.5.01 Chip. MM54104 (40-pIn) 
and two (2) Speech ROMs MM52164SSR1 and MM52164S5R2 (24 -p1n) 
along with a Master Word list and a recommended schematic 
diagram on the epplicetlnn sheet. 

DT1050 DigdalkerTM 534.95 ea. 
MM54104 Processor Chip 514.95 ea. 

DT1057 - Expands the $11050 vocabulary tram 137 to over 260 
words. Includes 2 ROMs and specs. 
Pan No. 071057 524.95 ea. 

*EVSlualyon I ," bI 1177 Kila 

PM Ne. Pins Pr 
704518 25 CMOS Precision inner 
704504/610 28 Stopwatcn Chip. XTI 
71069.95 45 372 0916 /01LCD Dn.).. 
FE02030 3'h DI9llCD Display for 71065 7116 
11060X161 40 IC. Circuit Board. Dsplay 
710706. W 3W 0911 4/0 (LEDO/rye) 
7107EV/KI5 40 IC. Circuit Board. 015009 
71165% 40 375019110 /0 LCO DS HID. 
72011Ú5 Low Battery Voll lnd4ala 
7205178 24 CMOS LEO Slp0Watch /T'imer 
720504 /Kit 24 Stopwatch Chip. XTL 

12069.05E 15 Tone Generals 
72065E6/M0 16 Tone Generalar Chip, XTL 

72070170 14 Oscillator Controller 
72074E0 /611 14 Freia Counter Chip, XTL 
72151PG 24 4 Funs CMOS SlOpwalch CKT 
7215EV /KIT 24 4 Funs. Stopwach Chip. XTL. 
1216401 28 8 ßg11 Una Counter C A . 

1216CIJ1 25 8 01911 Frog Counter A 

72160171 25 8 1911 Frep Counter C.0 
7217111 28 4 Digit LED Up /OOwn Counter C A 

7217ÁI71 28 4 06g11 LED Up /Down Counter C C 

7224171 40 LCD 4iv Digit Up Counter OSI 

72264121 40 80911 Unly. Counter 
120647516,1' 40 5 Function Canter Chio. 011 

130009 1983 INTERSIL Data Book 0356p.1 

14 95 
19 95 

995 
1995 
3495 
II 95 

29 95 
1695 

2 25 
12.95 
14 95 

4 95 
7 95 

595 
7 95 

1395 
11.95 

29 95 

24 95 

19 

10 95 
11 95 
10.95 

29.95 
74 95 

59.951 

74HC High Speed CMOS 
749502 14 
749503 14 
749504 14 
7490004 14 
740508 14 
149510 14 
749511 14 
749514 14 
14H.20 14 
7499.27 14 
749532 14 
741542 16 
74HC51 11 75 
749558 14 75 

749573 14 79 
749574 14 79 

741C75 15 .89 
141C78 16 79 
7411C85 15 1 59 
7411588 14 69 
7405107 14 79 
14HC109 16 79 
740C112 16 79 
7495113 14 79 
741.132 14 99 

74HC137 18 1.95 
741.138 16 1.09 

59 
75 
59 
65 
59 
59 
59 

85 
59 
59 
75 

99 

74HC147 16 1.19 1019.253 16 99 
7493151 15 .89 7480257 16 89 
74HC153 16 .99 7495259 18 1 49 
74x9.154 24 2.49 14HC266 14 1.19 
74HC157 16 .89 1410273 20 289 
7400158 16 89 74HC280 14 3.95 
7449.160 15 1.29 1495373 20 2 39 
74HC161 15 1.29 149C371 20 2.39 
7495162 16 1.29 7OHC390 18 1 49 
74215163 16 1.29 14HC393 14 1 49 
149C164 14 1.29 7490533 20 2,39 
749/165 16 2.79 74115534 20 2.39 
7495173 15 1.89 1429.595 15 195 
74HC174 16 W 74HC688 20 3.19 
7495175 16 99 74NÚ002 14 59 
1411)52192 16 139 74054517 18 2.19 
7495193 15 1 -39 74054020 96 1.39 
74115194 16 1.09 74054021 14 1.59 
7495195 16 1.09 749154040 16 139 
7495237 16 2.95 74HC4060 15 1.39 
141.240 20 1.95 74HÚ075 14 59 
74HC241 20 1.95 74954078 14 69 
749C247 14 1 95 74954511 16 2.69 
1490243 14 195 74954514 24 119 
74HC244 20 1.95 74954538 16 2.39 
7495245 20 249 14x9.4543 16 3.49 

10.004 le unbuffered All others are buttered 

74502 14 35 
74504 14 29 
749.08 14 35 
14010 14 35 
7457 14 69 
149.20 14 35 
74530 14 35 
leC32 14 39 
74542 18 1 39 
149.48 16 1.95 

74573 14 79 
74574 14 69 
74585 18 1.95 
74.86 14 39 
74C89 18 5.95 
74.90 4 1 19 
10C93 14 1.19 

74C -C /MOS 

7IC107 
746151 
745154 
74157 
745160 
745161 
745162 
740163 
749.164 
749.113 
745174 
740115 
740192 
74C193 
74.195 

14 
IB 

24 
15 
n 

89 
2 49 
3.49 
225 
1 19 

18 119 
16 1 19 

15 119 
14 1 49 
16 1 19 
15 1.19 
16 1 19 
18 149 
16 1.69 
16 1.39 

140240 20 1 95 
745244 20 195 
7.373 20 2 49 
745374 25 2 49 
74.901 14 59 
700903 14 59 
745906 14 59 
70C911 28 8 95 
745912 28 8 95 
74.915 15 19 
74.917 25 8 95 
74C922 15 4 45 
14.923 20 4 95 
745925 16 5 95 
140926 18 5.95 

80595 15 69 
80097 16 69 

CA30tOH 

.Sá 
I 35 

CA5039H 1 

CA30466 14 1.35 C430824 15 I.19 
CA30596 14 2.95 C0308315 18 149 
C830606 16 2.95 C030861 14 69 
CA3065E 14 1 49 9.030896 16 1.69 
C03080E 1 49 CA30964 16 149 

683130E 8 89 
CA340E 1 19 
9.A316011 1 95 
CA3161E 16 2 95 
9.53162E 86 6 95 
CA3189E 16 1 59 
CA34019 14 59 

004000 14 29 

C04001 14 .29 
016002 14 29 

CÚ006 14 1 19 

CÚ007 14 29 
004009 18 .59 
C04010 15 59 

C04011 14 29 

CÚ012 14 29 

504013 14 39 

C34014 16 119 
014015 15 .39 
C04016 14 49 

C04017 16 1 19 

C04018 18 % 
C04019 16 59 

CÚ020 18 119 
004021 15 1 19 

C04022 18 1 19 

C04023 14 29 

CÚ024 14 69 

CÚ025 14 23 

CÚ026 15 249 
CD4027 16 45 

CD4028 15 69 

C04029 16 1.29 

C34030 14 39 
CO1034 24 2 49 

Kyy /04035 IB I 49 

IM Ora In CalsM91 

CD-CMOS 
C04040 
004041 
C04Ú2 
C04043 
C04044 
CÚ046 
504047 
C04Ú8 
C04049 
504050 
C04051 
C04052 

C04053 
CÚ056 
CÚ059 
CÚ090 
004066 

004068 
C04069 
CÚ070 
CÚ011 

C04072 
504073 
CÚ075 

CD4076 
5114078 
504081 
C54082 

C04093 

16 
14 

18 

16 79 

16 79 

16 1 19 

14 1.29 

16 59 

16 .39 
18 39 

16 99 

16 99 

16 99 
16 2 95 

24 195 
16 1 49 

14 59 

14 39 
14 29 

14 39 

14 .29 

14 29 

14 29 

14 29 

16 I 19 

14 49 

14 .29 

1 19 

1 19 

89 

14 29 

14 49 

CÚ098 15 1.5 
CÚ506 18 119 
CD4507 14 1 19 

CÚ508 24 3.95 
CÚ510 16 1.29 

CÚ511 16 r 19 

CD4512 16 1 19 

CD4514 24 2.49 
9.04515 24 249 
C114516 16 I.19 
C04518 16 1 19 

C04519 16 59 

C04520 16 1.19 

C04526 16 1.49 

C04528 16 149 
9.04529 16 1.69 

C04543 15 1 95 

C04562 14 6.95 
C04566 16 1.39 

C04503 15 249 
C01584 14 69 

C04723 15 1.19 

C04724 16 1.19 
MC14409 15 1315 
MC14410 16 13.95 
MC14411 24 11.95 
MC14412 16 1195 
MCI4419 18 7 95 
MC14433 24 13.95 
MC14531 16 1.19 

MCI4541 14 1 19 

LOW PROFILE 
(TIN) SOCKETS 

1.9 10.99 100-up 

8 pin LP .16 .14 .13 

14 pin LP .17 .15 .14 

16 pin LP 19 .17 .18 

18 pin LP 26 .24 .23 
20 pin LP 30 .27 .25 
22 pin LP 31 28 28 
24 pin LP 33 30 25 
28 pin LP 40 37 .35 
35 pin LP .46 .42 .39 
40 pin LP 49 .48 A3 

LP 

SOLDERTAIL (GOLD) 
594104Ó9D9 

10up 
8 pin 55 30 .27 .25 

14 pin SG 43 .39 .37 
16 pin SG 47 .43 .41 
18 pin SG 53 .49 .47 
ta Din SO 69 .65 .81 
28 pin SG 81 76 72 
36 pin SG 1.09 1.03 57 
40 pin SG 1.21 1.14 1.08 

SOLDERTAIL 
STANDARD (TIN) 

1.9 10.99 100up 

14 0n ST 

16 On ST 

18 pin ST 

20 0n ST 

24 pin ST 

2$ pM ST 

40 pin ST 

29 27 25 
.34 .32 30 

.38 36 .34 

.45 43 41 

49 .46 43 
69 57 63 
99 19 .89 

WIRE WRAP SOCKETS 
(GOLD) LEVEL 03 

19 10.99 10up 
6 pin WW 

10 pin WW 

14 pin WW 

16 pin WW 

18 pin WW 

20 pin WW 

22 pin WW 

24 pin WW 

25 pin WW 

36 pin WW 

40 pin WW 

49 45 .42 
65 82 .59 
65 62 .59 
59 .65 .61 
89 65 .7/ 

I 09 105 .99 
1 25 1.19 1.15 
1 29 1.23 1.11 
I 59 1.50 1.45 
1.85 1.75 1.69 
1.99 119 1.79 

510.00 Minimum Order - U.S. Funds Only 
California Residents Add 61/2% Sales Tax 
Shipping - Add 50/. plus 51.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 

MasterCard 

Spec Sheets - 34.049 each 
Send 51.00 Postage for your 
FREE 1984 JAMECO CATALOG 
Prices Subject to Change 

lameco 
ELECTRONICS 

VISA' 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
5/84 PHONE ORDERS WELCOME - (415) 592.8097 Telex: 176043 

1L01PC7 1]9 L I N E 
7107401 I 1.95 

11081CP 99 112341P.15 
11.08202 1.19 1609421-5 
1108100 I 1.95 1909428-12 
18901011 35 1913427.15 
1313020 1.95 1F34172 I 

134304H 195 11.13486 1 

0530511 .99 140950K 
112307/6 5 45 LF351N 
10308C14 1 .69 LF3539 
1M309K 1.25 LE 3591 
LM30911 195 1F3569 
193100,1 1 115 1114358/1 

1M311CN e .69 LM3596 1 

LM312H 249 153106 1 

1613171 1.19 LM3731 1 

131511K 395 L5177N I 

114318111 1 195 LM38004 
1120196 14 195 1603800 I 

1.532016-5 135 LM381N 1 

11420412 135 11143821 1 

04320M15 135 163841 I 

1552011.24 135 163801a 
1,4325-5 69 LMS87N 
1M3201.12 69 1113896 I 

LM3201-15 69 153911E0 I 

043201-24 69 143929 
153226 14 165 1113986 
153230 595 153891 
0832411 11 59 71491000 1 

LM32902 65 1L4965P 
1123319 1 395 NE5310 
163342 119 6E5446 1 

153352 140 605504 1 

LM336Z I 19 NE5559 
15433701 115 411555 
1143371 1% 145566 I 

114338K 695 14E56421 1 

LM339N 11 69 1115656 1 

1543456-5 1.35 1556608 
144340(-12 135 15561V 
130445415 1.35 14E51@0 1 

L6040(-24 115 6E5719 I 

110401-5 19 114703511 
1103401-12 79 157099 1 

LM3101-15 79 0E106 I 

LM3101-24 19 1117116 I 

LM311P-5 .75 UA72511 I 

11441712 .15 LM7331 I 

LM739N 

R LK774101 
LM747N 

.75 1117486 

.69 16151014 

.69 112513306 

.69 IC1349 
1.49 1451350 

.99 41C1358 
4.95 161456V 

.60 LM145801 
1.09 LM14894 
1.10 U414894 69 
t.10 161149541 1.95 

.69 11-11605C6 9% 
1.79 1M18004 I 249 

4.49 1.1418714 I 295 
095 16118124 I 325 
1.95 1418714.9 1 249 
1.10 LM18e94 1 225 
.89 1M18966 1 2% 

1.79 1M20021 1.95 
1.39 54920034 1 .89 
1.79 XR2206 1 395 
.89 XR2201 1 2% 
.89 XR220B 1 249 

1.19 dY2211 I 395 
1.19 LM2877P 
.69 1528717 295 

395 LM2%11 II .59 

S00 1M29026 11 89 
395 LM29076 14 219 
1.19 11.131896 11 I59 

295 LM39006 11 59 

2.95 LM3905CN 1 119 
115 LM39091 1 99 
.35 11A391412 11 2.95 
.59 11M9156 11 2.95 
69 15391822 11 295 

295 PÚI3624 11 125 
1.19 81/151949 1 I.95 
1.49 RC019418 449 
.% 16425000 I 1.29 

195 1645995 11 195 
0% NE5532 I 2.19 
1.19 61E5534 1 169 
49 09.80389 14 395 
.69 LM13090N 1 119 
.79 LM136001 11 1.19 

55 7607) 21 395 
100 NM MARI 

195 
35 

69 

59 

149 
I95 
179 
149 
1.95 

195 
59 

89 
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CABLE TV 
Buy Direct & Save 

SUPER SPECIALS a 
40 CH= L i 
CONVERTER 
52J °s 

Advanced Solid State design and cir- 
cuitry allows you to receive mid 8 
super band channels. Restores pro- 
gramming to Video Recorders. 

36 CHANNEL 
REMOTE CONTROL 
CABLE CONVERTER 
569°8 

JERROLD 400 
THE ULTIMATE CABLE TV 7 CONVERTER 

60 CHANNEL 
INFRARED 
REMOTE 

-CONTROL 

8129 °s 

Send 55 for Complete Catalog 

C 
CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $5.00. PERSONAL: $3.00, EXPAND-AD",: $7.50. Ads set in all bold type @ 20% premium. Ads 
set with background screen @ 25% premium. DISPLAY: 1" x 21/4", $605.00. 2" x 21/4", $1,165.00 3" x 21/4", $1,675.00. GENERAL INFORMATION: Frequency rates 
and prepayment discounts available. Payment must accompany order except credit card -Am. Ex., Diners, MC, VISA (include exp. date) -or accredited ad agency 
insertions. Copy subject to publisher's approval; must be typewritten or printed. First word set in caps. Advertisers using P.O. Boxes MUST supply permanent 
address and telephone number. Orders not acknowledged. They will appear in next available issue after receipt. Closing date: 1st of the 2nd month preceding cover 
date (e.g., Mar. issue closes Jan. 1). Send order & remittance to: Classified Advertising, COMPUTERS & ELECTRONICS Magazine, 1 Park Avenue, New York, NY 
10016. To Charge your ad to a major credit card, call Lois Price at (212) 725 -4312. 

FOR SALE 

GOVERNMENT and industrial surplus receivers, trans- 
mitters, snooperscopes, electronic parts. Picture Cata- 
log 25 cents. Meshna, Nahant, Mass. 01908. 

RECONDITIONED TEST EQUIPMENT $1.00 for catalog. 
WALTER'S TEST EQUIPMENT, 2697 Nickel, San Pablo, CA 
94806,(415)724 -0587. 

ELECTRONIC CATALOG. Over 4,500 items. Parts, & corn 
ponents. Everything needed by the hobbyist or techni- 
cian. $2.00 postage & handling (United States Only), 
refundable with first $15.00 order. T & M Electronics, 472 
East Main St., Patchogue, NY 11772. (516) 289 -2520. 

PRINTED CIRCUIT BOARDS, your artwork. Quick deliv- 
ery. Reasonable. Atlas Circuits, Box 892, Lincolnton, NC 
28092. (704) 735 -3943. 

CABLE TV CONVERTERS & EQUIPMENT. Plans and 

parts. Build or buy. For more information send $2.00: C 

& D ELECTRONICS INC., P.O. Box 21, Jenison, MI 49428. 

FREE FLYER! IC's, resistors, capacitors, jacks, etc., plus 
SSM music synthesizer /audio IC's, power amp modules, 
analog delay IC's, computer books, and more. Also plans 
for analog delay /chorus unit! PGS Electronics, Route 25, 
Box 304 Terre Haute, IN 47802. 

DIRECT VIDEO SALES 
P.O. BOX 1329 

JEFFERSONVILLE, INDIANA 47130 

CALL 
1812.2824766 

FREE Catalog of special function IC's and quality com- 
ponents. Goldsmith Scientific, Box 318M, Commack, New 
York 11725. 

Worlds Most Remarkable Radar Jammer! 

Causes speed radar guns and devices to read out your chore of either a 
percentage of your true speed when in automatic mode (example. Your 
speed, 76 mph, auto mode set for 75%, speed displayed - 57 mph), or 
the speed that you dial in when In manual mode. Transmits only in the 
presence of speed radar, or by manual override. Operates on both X and 
K bands. WARNING: The device described in this literature is not legal for 
use against police radar, and is not FCC approved. 

For complete literature and plan package. send $14.95 to: 

Phillips Instrument Design Co. Inc. 
9560 S.W. Barbur Blvd., Suite 0109 C 
Portland, Oregon 97219 

May 1984 

POLICE CODE UNSCRAMBLERS, lets you hear the coded 
messages of Police, Fire and Medical channels; plus other 
scanner accessories, satisfaction guaranteed. DNE Inc., 
Rt. 7, Box 257 -A, Hot Springs, AR 71901. (501) 623 -6027. 

WHOLESALE: MATV /CATV /VCR equipment, Antennas, 
Audio, Cables, Adapters, Original and Replacement Car - 
trdges, Styli, Telephone Accessories, Radios. Cassette 
Recorders, Speakers, etc. Send letterhead for catalog, 212- 
897 -0509. D &WP, 68 -12 110th St., Forest Hills, NY 11375. 

FREE CATALOG. Large selection of electronic kits and 
parts. Chaney Electronics, Box 27038. Denver, Colorado 
80227. (303) 781 -5750. 

MICROWAVE ANTENNA SYSTEMS 

Erect 2.1 to 2.6 GHz 34 ab Gatno 
-`1- COMPLETE SYSTEMS las pictured) 

Commercial 40' Rod Style $8995 
Parabolic 20' Dish Style S7995 

TWO YEAR WARRANTY 
PARTS AND LABOR 

CALL OR WRITE FOR KITS PARTS 

INDIVIDUAL COMPONENTS 

We Repair All Types Down 
Converters d Power Suppllea 

Phillips -Tech 4140 
Electronics 
1043 N. Stadem Dr. 
Tempe, Az 85281 
(602)967 -6972 ECM 
Special Quantity Pricing Dealers Wanted 

MULTI-CHANNEL 
MICROWAVE 

Complete Antenna Systems from $6995 

Full 800 Mhz Range 
Tune 1.9 -2.7 Ghz 
Includes all 
ITFS Channels 

DEALERS WANTED 

COD's and Credit Caro 
Orders call TOLL FREE 

1- 800 -247 -1151 

GALAXY 
ELECTRONICS 
6009 N. 61 Avenue 
Glendale. AZ 85301 
1 -602- 247 -1151 

Milli 
GOLD STAR 

rr 

SILVER 
STAR 

BUILD AND SAVE, TV EARTH STATION, DETECTIVE 
ELECTRONICS. Video Recorders, Color Cameras, ad- 
vanced Telephone Projects. BROADCAST Electronics. 50 
page color catalog of unusual electronic projects AIR 
MAILED $3.00; with 3 hour audio cassette dramatization 
of our catalog $5.00. Don Britton Enterprises, PO Drawer 
G Waikiki, Hawaii 96815. 

LCD PEN WATCH, excellent for everyone. Special, 2 for 
$7.00. Calculator alarm wristwatch $14.00. Wireless tele- 
phones. Water purification system -plans $5.00. Guar- 
anteed, fantastic, unusual gift items available. Send $1.00 
for catalog. Next day shipment. Visa /Master card. Star - 
burst Industries. 6354 Van Nuys Blvd., Suite 161, Van Nuys, 
CA 91401. (213) 994 -5671. 

TV & RADIO TUBES, 59E each. Send for FREE CATALOG. 
Cornell, 4213 University, San Diego CA 92105. 

HARD TO FIND lightbulbs thousands types buy, sell. Jetco. 
P.O. Box 8755, Newport Beach, CA 92658. 

FREE! 1984 CATALOGUE. 1001 bargains. Speakers- parts- 

tubes -video cassettes - record changers -tape re- 

corders -kits. EVERYTHING IN ELECTRONICS. Write: 

McGEE RADIO & ELECTRONICS, 1901 McGee Street, 

Kansas City, MO 64108 -1891. 

PRINTED CIRCUIT BOARDS. QUICK PROTOTYPES pro- 
duction, design, reflow solder. Send print or description for 
quote to: KIT CIRCUITS, Box 235, Clawson, MI 48017. 

SATELLITE TELEVISION COMPLETE SYSTEMS. Free 
catalog. Call: (612) 780 -4088. Write: Sunspur Sales, P.O. 
Box 32245 A -5, Fridley. MN 55432. 

Record telephone conversations in your 
office or home. Connects between any 
cassette or tape recorder and your 
telephone or telephone LINE. Starts 
automatically when phone is answered. 
Records both sides of phone conversation. 
Stops recorder when phone is hung up. 

This device is not an answering service. 

Super Powerful 

Wireless Mic 
10 times more powerful than other miss. 
Transmits up to '4 mile to any FM radio 
Easy to assemble kit. 15V battery (not incl.) 
Cell (305) 725 -1000 or send 819.95° $1.00 shipping per 
Item to USI Corp., P.O.Box CE -2052, Mdbcume,FL 32901. 
COD's ado pt.For catalog of transmitters.voice scramblers 
and other specialty items. enclose $2.W to USI Corp. 

sue mu 

Each 
$19.95 
Dty Disc Avail 

e 
sue Ya 3-a .4' 

CABLE TV SECRETS, the informative publication the ca- 

ble companies are trying to ban. HBO, Movie Channel, 

Showtime converters, etc. Send $8.95 to: CABLE FACTS, 

Box 711 -PE, Pataskala, Ohio 43062. 

GEARMOTORS $35.00. 12VDC(6 -36) 60 RPM. 1 /6 HP. In- 
structions. Also speed controls. Drives robots, antenna 
doors, gates, carts. Sepac, 625 NW 41 Street. Seattle, WA 
98107. 

RF MODULATORS for SATELLITE TELEVISION, MICRO- 
COMPUTERS CCTV. Also monitors, cameras, kits. FREE 
VIDEO CATALOG. Phone (402) 987 -3771. Dealers Wel- 
comed. ATV RESEARCH, 13 -P Broadway, Dakota City, NE 
68731. 

For Free Sound Info 
Call 1- 800- 233 -3865 
or write WERSI USA 

Dept. M3 P.O. Box 5318 
Lancaster, PA 17601 
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12 SATELLITE DISH AND POLAR MOUNT. Total weight 
125 -lbs. For $189.00. For information send $4.95 (Re- 
fundable u.p.) to: Satellite Operational Systems, P.O. Box 
2002, Titusville, FL 32781. 

CABLE TV products. Jerrold, Hamlin and Oak, send $3.00 
to ADDITIONAL OUTLET CORP., 111 E. Commercial Blvd., 
Ft. Lauderdale, FL 33334. 

PRINTED CIRCUIT ARTWORK. DESIGN /LAYOUT Qual- 
ity. prompt. SOMMER CIRCUIT DESIGN. PO B 635. 
Wooster. OH 44691 VISA /MC (2161263 -6930 

DESIGN AND BUILD YOUR COMPUTER. Your hardware, 
software, language. Not a kit or course. Complete details 
$1.00 RFS 828 Wood St. Statesville, NC 28677. 

CABLE TV EQUIPMENT, Notch filters for "Beeping' Chan- 
nels. Information $1.00. Goldcoast, Box 63/6025 CE, Mar- 
gate, Florida 33063 (305) 752 -9202. 

LOWEST POSSIBLE PRICES ANYWHERE! Computers 
Hardware -Software -Printers. Audio, Video. Car Stereo. 
ELECTRIFIED DISCOUNTERS, 996 Orange Ave., West 
Haven, CT 06516. MC /VISA. (203) 937 -0106. 

RECONDITIONED FAX, G -2, hand -operation, with paper. 
$385.00 C &F USA per unit. For more information write: 
Musashino Machine Co., Ltd., Minami- Hanahata 3 -7 -13, 
Adachi -ku, Tokyo 121, Japan. 

A SINGER'S DREAM! 

s '... 
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 easily to a home component stereo 
system. Not an equalizer! We can prove it works over 
the phone. Write or call for a free brochure and demo 
record. 
Write to: LT Sound, Dept. CE, PO Box 338 

Stone Mountain, GA 30086 
In Georgia Call (404)493 -1258 

TOLL FREE: 1- 800 -241 -3005 - Ext.37 
FREE 1984 COMPUTER FURNITURE CATALOG. Over 20 
manufacturers. Never a shipping charge. Visa /MC. Inte- 
rior Design Systems, 3641 -CE St. Mary's Place NW, 
Washington, D.C. 20007. 

ALARM EQUIPMENT -Burglar, Holdup, Fire, Medical. We 
prewire. Easy installation! Wholesale prices. Fast police 
notification service- Nationwide; Catalog $1.00 U.S. DE- 
TECTION, 109 21st. South, Birmingham, Alabama 35233. 

ELECTRONIC test equipment. Catalog 250. EF Electron- 
ics. 10 Afton, Aurora, IL 60538. 

COMPUTER EQUIPMENT /PARTS 
SAVE 90% Build Your Own Minicomputer. Free Details. Di- 
gatek, 2723 West Butler Dr., Suite 20C, Phoenix, AZ 85021. 

APPLE BUILDERS -Send stamp for our flyer of Apple 
parts. IC sets, ROM sets, component packages, Shu- 
gart -Apple modification kits, Apple 9 -track tape drives 
etc. Electrovalue, P.O. Box 376 -P, Morris Plains, NJ 07950. 

wun' TRADE. BUY. OR SELL used computer hardwarr= 
Fabulous results. NATIONAL LISTING SERVICE will mata 

CT 06003 

FREE 64 PAGE COMPUTER CATALOG crammed full of 
thousands of the best buys and lowest prices around! A.P. 
COMPUTER PRODUCTS, Dept. CC, 214A East Main, 
Patchogue, NY 11772. (516)698-8636. 

USED COMPUTER terminals, printers, modems, cables, 
surplus electronic parts. Specials: CRT's $20.00, Mo- 
dems $20.00. Modems $35.00. Catalog $1.00. Rondure 
Company, "The Computer Room" CE, 2522 Butler Street, 
Dallas, TX 75235. (214) 630 -4621. 

48K APPLE COMPATIBLE COMPUTER: US $380.00 and 
hundreds of programs. Details US$1.00. Reliant, P.O. Box 
33610, Sheungwan, Hong Kong. 

COMPUTERS, CLONES, DRIVES, monitors, expansions 
software bargain prices- directory of manufacturers in 
Taiwan, Hong )(Ong, $4.00. Multitek, Box 25, Allentown, PA 
18105. 
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TI -99/4A PROTECTION VIOLATION removed from x -basic 
programs using (call load) and more! #IB -2A, $14.95 
EXCHANGE PROGRAMS over phone with -out modem or 
expansion, using inexpensive items. #18 -1A, $14.95 Save 
$$$ order #1B- 1A &2A, $19.95. VID -COM, 1018 East Phil- 
adelphia St., York, PA 17403. 

WANT A PLEASANT SURPRISE? Call or write for quotes: 
Atari, Commodore, Timex, T.I., Corona (IBM work -alike), 
Amdek, Gemini, Apple & IBM accessories, Hayes, More. 
GET SURPRISED! HARDWARE SOFTWARE ANYWARE 
CO., 10 Coles Street, Brooklyn, NY 11231, (212) 596 -3592. 

COMPUTERS, CLONES, DRIVES, monitors, expansions, 
software bargain prices- directory of manufacturer's in 
Taiwan, Hong Kong, $4.00. Multitek, Box 25, Allentown, PA 
181205. 

COMPUTER SOFTWARE 

COMPUTER PAPER -SAVE$$$; Top quality. Low single 
carton prices. Free shipping via UPS. Call A -1, 405 Third, 
Long Beach, CA., (800)628-8736 or (213)804 -1270. 

FREE VIC -20 and COMMODORE 64 USERS GROUP 
MEMBERSHIP with software purchase. Why pay to be- 
long to a users group when you don't have to? Benefits: 
Newsletter, extensive club library, discounts, contests, 
questions hot -line and more! Free details -(803) 797 -1533. 
Lords of Basic, P.O. Box 459, Dept. 102 Ladson, SC 29456. 

DISKETTE FORMAT CONVERSIONS /DOWNLOADING, 
from $5.00. Port -A -Soft, 423 #800 N, Orem, UT 84057. 801 / 
226 -6704. 

HORSE RACE SOFTWARE -TRS -80, C64 VIC20, CALL OR 
WRITE for free catalogue, Computer Research Tools, 725 
South Evanwood Ave., West Covina, Calif. 91790 (213) 962 
1688. 

TI -99/4A PROGRAMMERS: Affordable Software! Cata- 
log, only $1. PROGRAMS SOFTWARE, 1435 Burnley 
Square North, Columbus, Ohio 43229. 

S 1000. 2X81. TI 99/4A. VIC -20 SOFTWARE. Send for 
PEE Catalo, Midwest Software. 9922 Harwich. Crest- 

SOFTWARE JUNKIE? RENT /buy Apple, Atari, IBM games. 
Free brochure. Soft Source -R Inc., Dept. E., Box 2931, Jo- 
liet, IL 60434. 

HANDICAPPING PROGRAMS FOR MOST PERSONAL 

COMPUTERS. Free Catalog: Gambler's Edge Computing, 
Dept. B6, 250 Richards Rd., Suite 254, Kansas City, MO 

64116. 1 -(800) 821 -3343. 1 -(800) 471 -8660. 

TI -99/4A SOFTWARE BARGAIN! Complete library of 120 
programs. Only 50' each! Free catalog. Exchange, PO Box COMPUTER CLUBS 
46, Sterling, VA 22170. (703) 435 -2789. 

ENGINEERING /TECH. Programs -basic 16K or less. By 
registered engineer: Most less then $10.00. Send $2.00 for 
catalog and sample to: WAYNE M. KNOTH, PE, P.O. Box 
202, Belmont. MI 49306. 

ADAM -OWNERS ACHIEVE THE FULL POTENTIAL OF 

YOUR SYSTEM. Our interactive data pack tape ex- 

plains capabilities not covered in your manual. Tape 

includes basic and word processing tutorial plus 
many business, game, and test programs. Act now! 

Send $29.95 to TapeWare Technology, P.O. Box 95691, 

Atlanta, Georgia 30347. 

DISCOUNT SOFTWARE /HARDWARE /PRINTERS -30% 
minimum below retail. Apple II /Ile, Atari 400 /800 /XL, 
TI- 99/4A, VIC -20. Commodore -64, IBM /PC, TS -80 I /III, 
CP /M 8 inch. Examples: Elephant Disks $18.50; Printers: 
Gemini 10X $275, Okidata 92P $445, Software; Flight Sim- 
ulator II $37.50, Zork I /II /III $26.50 each. Send $1.00 for 
extensive software /hardware catalog. Specify computer 
system. Multi Video Services, P.O. Box 246, East Amherst, 
NY 14051. (716)688 -0469. (5:00 -9:00 P.M.) 

FREE SOFTWARE CATALOG. OVER 50 PROGRAMS. The 
Professor, 959 N.W. 53rd St., Fort Lauderdale, Florida 
33309.(305)771 -6498. 

TI, TIMEX 16K, VIC OWNERS. 5 fun programs for $1.00! 
Get Baseball, Etching- Sketch, Blackjack, Dungeon, Gal- 
actic Patrol. Listings $1.00. Cassette $3.00. Specify your 
computer. CHIPMUNK SOFTWARE, 634 Littlecroft, Up- 
per- Darby, PA 19082. 

COMPUTER PUBLICATIONS 

PROTECT YOUR OWN DATA! Information computer se- 
curity newsletter. SASE. Arkey, 6378 Crist Hill, Thornville, 
OH 43076. 

"DISK DRIVE MANUAL." -Drive Alignment, Speed 

Adjustment, Maintenance, Repair -Without Special 

Software, Equipment. Comprehensive, 15,000+ 
words. $15. Brochure $1. CONSUMERTRONICS, 2011 

Crescent, Alamogordo, NM 88310. 

"THE SWAP LIST" has bargains galore. Subscribe now! 6 
months for $4.00; 1 year only $6.50. THE SWAP LIST," Box 
988 -E, EVERGREEN, CO. 80439. 

MICRO MOONLIGHTER NEWSLETTER -our third year 
of home computer business resources! Sample $3.00. 
Dept. CC, 4121 Buckthorn Court, Lewisville, TX 75028. 

TI -99/4A CASSETTE CABLES $16.71 (Extended Basic, 
Logo, Mini -memory $88.11 each!), PHP1250 Drive $210.94. 
CSC, Box 1361, Bloomington, IL 61702 -1361. (309) 828- 
3251. 

RENT PUBLIC DOMAIN SOFTWARE. It's not copy- 
righted, no fees to pay. Copy hundreds of useful business 
utility and game programs from our rental libraries onto 
your own computer at home! SASE NATIONAL PUBLIC 
DOMAIN LIBRARY, 1062 Taylor, Vista, CA 92083. (619) 941- 
0925. 

SOUND AND VOICE: on ATARI, APPLE, IBM -PC, COM- 
MODORE-64, TRS -80, write for free catalog on hardware 
and software available. Micro Interface, 11423 Over - 
brook, Houston, Texas 77077. 

TI -99/4A SOFTWARE: Programs for astronomy. Mathe- 
matics, Finance, Education. Send 40' for catalog East - 
bench Software, 1290 Cliffside Drive, Logan, UT 84321. 

COMPUTER GAMES FOR Commodore 64 /Vic 20 ur- 
gently required from vendors. Top money paid for mar- 
keting in UK and Europe. Call Stewart Kaye, (619) 271- 
5473. 

COMMODORE 64 OWNERS. Rent software for less. 
Hundreds of programs on tape, disk, and cartridge. No 
membership fee. Rental charge can be applied toward 
purchase. Copy system 1.0 on disk -$19.95. Will back up 
disk and cartridges. Call or write for free catalogue! Cent - 
sible Software, PO Box 263, Stevensville, MI 49127, (616) 
465 -6632. 

TI -99/4A SCHEMATIC DIAGRAMS. 11x17. $7.50 per set 
post paid. L.F. Carbaugh, 6427 Carlyle Pike, Mechanics- 
burg, PA 17055. 

TI -99/4A OWNERS. Get your free catalog of new, exciting, 
low cost software. D.E., Box 690, Hicksville, NY 11801. 

FREE TI99-4A/ Commodore -64 /VIC- 20 /TRS80- coco /Ti- 
mex programs! Send stamps. Ezra Ezra Company, Box 
5222 -CMY, San Diego, California 92105. 

Commodore -64 software 40% off, Free Programs, 
Newsletter, Rent Software, more! Membership $12.00 
yearly. CCAE, PO Box 784C, Bronx, NY 10473. (212) 409- 
0717. 

COMPUTER GRAPHICS 

AVL computer graphics & programming systems. Slide, 
Motion, Overhead, Video, & Audio equipment & supplies. 
Rentals & Staging. Custom Graphics. Slides & Presenta- 
tions. NEW ORIENT MEDIA -IL. 1 -(800) 223 -9473, 1 -(312) 
428 -6000. 

TIMEX /SINCLAIR 

TREE FORTH for the 2K+ Sinclair User -$49.95. Multi- 
tasking forth for ZX81 and TS1000. Free information. 
Contact: Softmagic Corp., 1213 West High Street, Bryan, 
Ohio, 43506. (419) 636 -4531. 

ONLY MONIXWARE HAS COMPUCAT!!! You load this 16K 
catalog into your Timex /Sinclair computer -it's not on 
paper. Tape has 4 FREE sample programs also! Just $4 
ppd. from MONIXWARE, Box 318C, New Foundland, NJ 
07435. 

FREE SOFTWARE /HARDWARE CATALOG for your TS /ZX- 
81/16K; New programs. JPR SOFTWARE, Box 4156, Win- 
ter Park, FL 32793. 

TS -1000 16K: GETTING BORED? Try our 8+ high speed 
graphics functions to spice up your programming. Cas- 
sette $9.95 PPD. (NY residents add 7% sales tax). SOFT - 
GEMS, PO Box 119, Mayville, NY 14757. 

TIMEX TS2068 COLOR SOFTWARE! Finest Games /Edu- 
cational /Household. Plus ZX /TS1000 /1500 programs. 
FREE program! Send stamp: Rhees, 4001 Pennwood #3, 
Las Vegas, NV 89102. 

TIMEX /SINCLAIR Users: Challenging, Educational Pro- 
grams: MATH, SCIENCE, GEOGRAPHY. Written in under- 
standable BASIC. Documentation in plain English. Tag 
SOFTWARE, BOX 688, Naugatuck, CT 06770. 

Computers & Electronics 
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C.B. EQUIPMENT 

CB MODIFICATIONS, conversions, books, plans, kits, re- 
pairs. Catalog $2. CBCI, Box 31500PE, Phoenix, AZ 85046. 
(602)996 -8700. 

SERVICES 
ELECTRONIC FIRM in Florida seeks contacts to assem- 
ble PC Boards and electronic products. Call collect (305) 
884 -1177. 

CABLE T.V. 

CHANNEL 3 -60db notch filter, 66 5MHz $32. Crosley, 
Dept. 607, Box 840, Champlain, NY 12919. 

DEALERS WANTED: Channel 2, 3, & 4 notch filters. Send 
$15 for sample and quantity price list. Specify channel(s). 
Lee Kurtz, P.O. Box 291394, Davie, FL 33329. 

PLANS AND KITS 

HBO CONVERTER. Complete instructions and sche- 
matic. Send $4.00 and SASE. Electrographics, 630 Sulli- 
van, Deltona, Florida 32725. 

PROJECTION TV ... CONVERT your TV to project 7 foot 
picture... Results comparable to $2,500 projectors... Tota l 

Cost less than $30.00... PLANS AND 8" LENS $19.95...11 - 
lustrated information FREE. Macrocoma CI Washington 
Crossing, Pennsylvania 18977. Creditcard orders 24 Hours, 
(215) 736-3979. 

MICROPROCESSOR CONTROLLED. Six voice poly- 
phonic synthesizer plans. $15.00. Syntron 10751/2 Mill Rd.; 
Helena, Mt 59601. 

TELEPHONES MADE EASY. How to install and repair 
telephones. Free details. OES, 467 Saratoga Ave., Suite 
226, San Jose, CA 95129. 

MAILING LISTS 

COMPUTER SHOW ATTENDEES N.Y., N.J.: 15,000 
NAMES. $30 /M. P/S labels. For info, (201) 297 -2526. 

FREE MAILING LIST analysis. Details. GOC -3N, Box 1107, 

Stuart, FL 33494. (305) 334 -5205. 

WANTED 

GOLD, electronic, circuit board scrap, silver, platinum, 
tantalum, mercury. Ores, metals assayed. Samples eval- 
uated. Wholesale Terminal, toll free 1- 800 -932 -1010, (617) 
326 -3442 in Mass. 

AUTHORS! Major publisher of popular how -to computer 
books seeks manuscripts. Send sample chapters, out- 
line, to: Acquisitions Compusoft Publishing, 535 Broad- 
way, El Cajon, CA 92021. 

GOVERNMENT SURPLUS 

IS IT TRUE YOU CAN BUY JEEPS FOR $44 THROUGH THE 
U.S. GOVERNMENT? Get the facts today! Call (312) 742- 
1142 Ext. 4649. 

TUBES 

TUBES: "Oldies ", Latest. Supplies, components, sche- 
matics. Catalog Free (stamp appreciated). Steinmetz, 7519 - 
PE Maplewood, Hammond, Ind. 46324. 

HUGE INVENTORY! Thousands of types. Wholesale 
prices. FREE CATALOG! ETCO Electronics, DEPT. 290, 
Plattsburgh, NY 12901. 

TUBES -RECEIVING, Industrial and Semiconductors Fac- 
tory Boxed. Free price sheet including TV, radio and audio 
parts list. TRANSLETERONIC, INC., 1365 39th St., Brook- 
lyn, NY 11218. Telephone: (212) 633 -2800. Toll free: (800) 
221 -5802. Ask for Abe. 

7,000,000 TUBES. World's largest inventory. Free cata- 
log. UNITY ELECTRONICS, Dept. CE, P.O. Box 213, Eliz- 
abeth, NJ 07206. 

TV & RADIO TUBES, 596 each. Send for FREE CATALOG. 
Cornell, 4213 University, San Diego, CA 92105. 

MONITOR TUBES any typed any color. (AMBER ?). Send 
tube number for quote. ELCOM, Box 1321, Tucker, GA 
30084. 

PERSONALS 

UNIVERSITY DEGREES BY MAIL! Bachelors, Masters, 

Ph.Ds. Free revealing details. Counseling, Box 317 -EP5, 

Tustin, California 92680. 

MAKE FRIENDS WORLDWIDE through international cor- 
respondence, illustrated brochure free. Hermes -Verlag, 
Box 110660/Z, D -1000 Berlin 11, W. Germany. 

FREE: WORLD'S LARGEST PARTNER PHOTO CATALOG 
for friendship and marriage. Personalized introductions. 
INTERCONTACT, Box 12, Toronto, Canada M4A 2M8. 

May1984 

INSTRUCTION 

UNIVERSITY DEGREES BY SPECIAL EVALUATION of 

existing credits and lob Experience. Fast, inexpen- 

sive. Call (614) 863 -1791. Or write: EVALUATION, Box 

13151 -A5, Columbus, Ohio 43213. 

REPAIR ELECTRONIC ORGANS -Revised home study 
course covers all current makes and models. Free book- 
let. Niles Bryant School, P.O. Box 20153, Sacramento, CA 
95820. 

F.C.C. COMMERCIAL RADIOTELEPHONE LICENSE 

Home Study. Fast, Inexpensive! Free details. COM- 

MAND, D -100 Box 2223, San Francisco 94126. 

UNIVERSITY DEGREES BY MAIL! Bachelors, Masters, 

Ph.D.s ... Free revealing details. Counseling, Box 317 - 

PE5, Tustin, California 92680. 

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing de- 
tails, strange catalog free! Autosuggestion, Box 24 -ZD, 
Olympia, Washington 98507. 

FOR INVENTORS 

INVENTIONS, IDEAS, NEW PRODUCTS WANTED! Indus- 
try presentation /national exposition. Call free 1- 800 -528- 
6050- Arizona,1- 800 -352 -0458. X831. 

PATENT AND DEVELOP your invention. FREE PATENT 
INFORMATION. Richard L. Miller, P.E., 3612 -E, Wool- 
worth Building, New York, NY 10007, (212) 267 -5252. 

BUSINESS OPPORTUNITIES 

MECHANICALLY INCLINED individuals desiring owner- 
ship of Small Electronics Manufacturing Business -with- 
out investment. Write: BUSINESSES, 92 -K5 Brighton 11th, 
Brooklyn, New York 11235. 

$360 WEEKLY /UP, Mailing Circulars! No quotas. Sin- 
cerely Interested, rush stamped envelope: Commission 
Mailing, Box 15967 -E5, San Diego, CA 92115. 

REAL ESTATE 

NEW ... FREE CATALOG! Top real estate values coast to 
coast! Please specify types, property and location de- 
sired. UNITED FARM AGENCY, 612 -EP West 47th, Kansas 
City, MO 64112. 

COMPUTER HARDWARE 
ATARI EPROM BOARDS FROM 5795. Call or write VDC. 
Box 539. Glencoe. MD 21152 (301) 428 -0605 

*WHSE SALE* Apple CompatibleFloppy $165. Hard disk 

10M B for Apple $1450, for IBM $1495. Floppy 1/2 ht for 

IBM $189. Free brochures. Oztech, (800) 222 -6677, in 

California (408) 980 -9987. 

EMPLOYMENT OPPORTUNITIES 
ELECTRONICS /AVIONICS EMPLOYMENT OPPORTU- 
NITIES. Details FREE. Aviation Employment Information 
Service, Box 240E, Northport, New York 11768. 

BOOKS & MAGAZINES 

SATELLITE TV VIEWERS 
Get the most complete weekly listings 

Send SI for sample copy. e a slite tv w 
P O Box 308, Fortuna, California 95540 
100- 351 -9997 (U.S.) 100 -556 -0717 (Celli.) 

707 -7115 -1176 (all ethers) 

MISCELLANEOUS 
KINETIC ENERGY scientific toy. Roll it and it mysteriously 

ERASE DEBTS with little -known law- create wealth!! De- returns. Guaranteed. Send $4.00 to: Kinetic Toy, 118 Au- 
tails FREE -Wealth Kit, No. EE5, Billings, NY 12510. den Drive, Greensboro, NC 27406. 

ONE MAN CRT FACTORY. T.V.'s, Business machines, 
Monitors, Scopes, VDT's. $3.00 rebuilding nets $100 -$500 
each tube. Higher profits overseas. New /used. FACTORY, 

1909 Louise, Crystal Lake, IL 60014. (815) 459 -0666. 

BORROW $300 -$30,000 INTEREST FREE' Keep indefi- 
nitely! Free Details. Write: American, 1601 Main, Plain- 
field, Indiana 46168. 

BUMPER STICKER PRINTING DEVICE. Cheap, simple, 
portable. Free details. Bumper, POB 22791 (PE), Tampa. 
FL 33622. 

FREE CATALOGS. Repair air conditioning, refrigeration. 
Tools, supplies, full instructions, Doolin, 2016 Canton. 
Dallas, Texas 75201. 

ELECTRO MECHANICAL ASSEMBLERS ASSOCIATION 
is looking for assemblers interested in working at home. 
Potential $600 per week. Write for application. Enclose 
$3.00 for processing. EMMA, Dept. CE, Box 9186, Colum- 
bus, MS 39705. 

BORROW $30,000 without interest! All eligible. Repay 
anytime. Free details! Infohouse -CE, 808 Post, San Fran- 
cisco, CA 94109. 

EARN EXTRA INCOME with your microcomputer. Super 
opportunities! Free details. Scitec, Box 02038, Colum- 
bus, OH 43202. 

START YOUR OWN Microcomputer based mail order 
business. Free info. Bark Research, 21 Foxanna Dr, CE 
Hershey, PA 17033. 

#10 SASE BRINGS financial independence information. 
Write Thomas Krohn, 610 Silverthorn Road, Gulf Breeze, 
Florida 32561. 

PROJECTION TV ... MAKE SS$'s assembling Projectors 
... Easy...Results comparable to $2,500 projectors. Your 
total cost less than $20.00. PLANS, 8" LENS & Dealers 
information 517.50...Illustrated information FREE...Ma- 
crocoma-CHX. Washington Crossing, Pennsylvania 
18977. Creditcard orders 24 Hours (215) 736 -2880. 

MAIL ORDER OPPORTUNITY! Start profitable home 
business without experience or capital. Information free. 
Mail Order Associates, Inc., Dept. 680, Montvale, NJ 07645. 

ACQUIRE WEALTH! Borrow $30,000 interest free! Keep 
indefinitely. Erase debts with little -known law! Free de- 
tails: Financial Technologies, Box 40434C5, Fayetteville, 
N.C. 28309. 

BE A COMPUTER BROKER /CONSULTANT it you are good 
with micros, then your advice is needed. Book tells all to 
get you started as a broker /consultant in your own home. 
Where to buy. How to get clients. Cash in on fast growing 
area of micros. $5.00. ETC Marketing, P.O. Box 5205, Ha- 
cienda, CA 91745. 

PROFIT 
MAKER 

t. >1MiN1aM111t.I4ti1 AW I W, 

Computers & Electronics not 
only sells itself at a nice profit, it 
creates awareness of the hard- 
ware and software in your store. 
It's like having another salesper- 
son on your staff -one who pays 
you. One who goes home with 
customers and continues to influ- 
ence buying decisions long after 
you're closed for the day. If 
you're interested in a low- ticket 
item with top -of -the -line sales 
power, let's talk now. 

CALL COLLECT: (212) 725 -7679 

Or write: Ziff-Davis Publishing Company 

ZD One Pt,rk Avenue 
New York, NY 10016 

Minimum order, 10 copies. 
We pay all shipping costs- to your st or, 
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DYNAMIC RAM 
256K 200 ns $69.00 
64K 200 ns 5.87 
64K 150 ns 5.99 
64K 120 ns 7.50 
16K 200 ns 1.56 

EPROM 
27128 300 ns $22.50 
2764 250 ns 8.75 
2732 450 ns 5.30 
2716 450 ns 3.60 
2532 450 ns 4.75 

STATIC RAM 
6264P -15 150 ns $39.00 
6264LP -15 150 ns 41.00 

`6116P -3 150 ns 5.75 

TRS -80 
COMPUTER 

DISCOUNTS 
Factory Direct 
Best Prices Anywhere 
No Out -of -State Taxes 
100% Radio Shack Warranty 
Free Price List 
Authorized TRS -80 

SCOTT TASSO 
ASSOCIATES 

175 North Delsea Drive 
Vineland, N.J. 08360 

800 -257 -0426 
NJ 609-691-7100 

CIRCLE NO. 131 ON FREE INFORMATION CARD 

Computer Mart 
RATE: Ads are" by 3". 1 insertion: $935.00. 6 insertions: $900.00 ea. 12 insertions, $865.00 ea. Closing 

date: 1st of the 2nd mo. preceding cover date. Send order and remittance to Computer Mart, Computers & Electronics, 
1 Park Ave., N.Y., N.Y. 10016. Direct inquiries to (212) 725 -4215. 

GET THE MOST FROM 
YOUR VIC- 20/C64 
CASSETTE INTERFACE 

SE ANY STANDARD CASSETTi. 
:.!:CORDER 

' CONNECTS TO THE CASSETTE 
COST 

iNTROIS THE CASSEITE MOTO J. 

:: ED'S NO BATTERIES 
"' 'Y FROM RECORDER TO 

,ORDER 
.S THE BF.`? ONE FOR LES 

.. :'OSTPAID ADO SP 

IIISIDE CO 

THE MODEM INTERFACE 

MES WITH A f: 

CHARGE OR COD ORDERS CALL 

1- 800 -227 -3800 
ASK FOR OPERATOR 225 

PO BOX 12309 DEPTCJ BYTESIZE SEATTLE. WA 98111 
MICRO TECHNOLOGY 1206) 236-BYTE 

CALL OR WRITE FOR DEALER INFORMATION 

Now we can make any computer 
sing as well as talk, for only $219. 

As featured in Ciarcia's 

Circuit Cellar. 

BYTE" Magazine. 
September. 
October 1982. 

Microvox. 
Ov 1To.eteiy seif contained professional 

e qua '. . to-speech synthesizer MICROVOX 
C.15 be ea- . nterfaced to any computer. modem 

232C serai or parallel output device 
-.502 Micrgprocessor based text -to- speech algorithm 
C -01A phoneme based speech synthesizer 

54 crystal controlled inflection levels 
000 character buffer 
If S -232C and parallel port interlaces 
On board power supply 
Music and sound effects capability 

MVO1 Microvox Assembled 8 Tested S299.00 
MV02 Microvoz. complete kit 5219.00 

To Order: Call Toll Free 
1.800.645 -3479 
In N Y.1 -516- 374 -6793 

MICROMINT. INC. 
561 Willow Avenue 
Cedarhurst NY 11516 

CIRCLE NQ. 115 ON FREE INFORMATION CARD 

PROMPT DELIVERY!!! ICs SAME DAY SHIPPING (USUALLY) 

MasterCard VISA or UPS CASH COD 

Factory New, Prime Parts -.LIPca"! 
MICROPROCESSORS UNLIMITED 
24.000 South Peona Ave (91$) 267 -4961 BEGGS. OK 74421 

Pncas shown above are for F. 76 .91 

.P,.. o.., 

DISCOUNT 
COMPUTER 
EQUIPMENT 

LOWEST PRICES on Printers, 
Disk Drives, Software, and 
Other Computer Equipment! 
EPSON Star Micronics Okidate 
Tandon, TEAL & Many Others. 

Call toll -free for a FREE catalog: 

800 -331 -3896 
In Oklahoma Call 918/825 -4844 

i.. 'WA 

-_ --. 918 825-4844 SNAIL 

AMERICAN Business n n COMPUTERS 

maxell 
Floppy Discs 

CALL NOW - TOLL FREE 
1- 800 -328 -DISC 

Dealer inquiries invited. C.O.D.'s and 
charge cards accepted. 
All orders shipped from stock, 
within 24 hours. Call toll FREE. 

North Hills Corporation 
3564 Rolling View Dr. 

White Bear Lake, MN 55110 
1-800-328-DISC 

MN Call Collect 1- 612 -770 -0485 
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i /iilX SC-01A 
SPEECH SYNTHESIZER 

$42 Each 
($32 in 

c hundreds) 
Order in Ones or Thousands 
The SC -01A Speech Synthesizer is a completely 

self-contained solio state device This single chip 

phonetically synthesizes continuous speech of 

unlimited vocabulary. 

Computer interfaces and lent -to- speech algorithms 
also available for product development. 
Microminf is the largest U.S. distributor of the 
SC -01A Call us for a price quote. 

Call 1- 800 -645 -3479, in N.Y. 1-516-374-6793 
MICROMINT INC. 
561 Willow Avenue 
Cedarhurst. NY 11516 

Add $2 00 for 
shipping 8 handling. 

IR LE NO. 108 ON FREE INFORMATION CARD 

PRINTER STAND 
or DESK 

'Size; 27h x 24d x 27'w. 
'Black Painted Steel 
Sh. Wt. 75 Lbs. 
Shipped Freight 

Collect 
Use Order No. 2A70585 

$3995 
FAN 

CONTROL 
Controls Speed Of 
AC MOTORS! 

ONLY $388 
3 for $10.00 

Muffin Fans, Caravel Fans, Blowers, 
ETC... Good for 115/220 VAC up to 
6 amps stall current. Control rated at 
1.6 amps. Size;,'' /ox2x1" Shaft mount- 
ing. Use Order No. 3BS0269. 

BNF Enterprises 
119r FOSTER St. 
Peabody MA 01960 W ! Ç,e! 
(617) 531 -5774 40 Page Catalog 
Customer Pays All Shipping Charges. 

CIRCLE NO. 125 ON FREE INFORMATION C 

Radio Shack TRS -8OTM 

Computers 

At Guarantees savings 

from 
Pan 
American 
Electronics 

Full une 
Computers 
Printers 
Peripherals 

1117 Conway Ave. 
Dept. CE 

Mission. Texas 78572 
Ph. 512/581 -2766 

Telex 767339 

CALL TOLL FREE 

800 -531 -7466 

Computers & Electronics 
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EPROM Eraser $44.90 

EPROM Programmer $159 

ERASER 
save fea- 

tures ascmpecitors. 
hut cost leas than 
one half their price 

up o 9 hipe 
6.a 4W /mr on chips 
chip drawer preve 

users 
nts 

UV xposure 
long life 0V tube 
erase time from 1S Vin 

PROGRAMMER 
* PROGRAMS A COPIES: 2516, 2532, 2716, 2732, 2732A. 

*4K INTERNAL RAM BUFFER STORAGE CAPACITY. 

*NO PERSONALITY MODULE REQUIRED. 

*POWER CAN BE REMOVED FROM ZIF SOCKET WHEN 
LOADING EPROMS. 

* BINARY ADDRESS AND DATA DISPLAY. 

*INDEPENDENT UNIT - VERIFIES, PROGRAMS, INPUTS 
DATA FROM BINARY KEYBOARD, LOADS DATA FROM 
EPROM TO RAM, AND CHANGES ANY BIT OF DATA. 

*FULL 90 -DAY GUARANTEE ON ALL PRODUCTS FOR 
ANY DEFECTS IN MATERIALS AND WORKMANSHIP. 

A AGOE0CTTRONI 
S CORP. 212- 685 -6336 

1 

r 
HARRISON, NJ 07029 TLX.: 421531 ARTISTI 

Mail orders: Please add $) hanaling charge 

Scotdi 
DISKETTES 

Call Toll -Free 
1 -800- 328 -DISC for prices and infor- 
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 
All orders shipped from stock, within 24 
hours. Call toll FREE 

,4\ 
North Hills Corporation 

3564 Rolling View Dr. 
White Bear Lake, MN 55110 

1 -800- 328 -DISC 
MN Call Collect 1- 612 -770 -0485 

MICROSETTE 
51/4 -inch DISKETTES 

Single or double sided, all double 
density (SSDD, DSDD). 
Soft sector, reinforced hub. 

ITEM 10 PACK 50 PACK 
SSDD $25.00 $100.0) 
DSDD 35.00 150.0(1 

CASSETTES 
Error -free computer grade. 

C -10 7.50 32.50 
C -20 9.00 39.00 
C -60 11.00 50.00 
C -90 15.00 70.00 

UPS SHIPPING INCLUDED 
In Continental USA 

CA Customers add taxes 

MICROSETTE CO. 
475 Ellis St., Mtn. View, 

CA 94043 (415) 968 -1604 

May1984 

20 PROGRAMS 
on 2 cassette tapes 

for 16K 
TS 1000, 
TS1500, 
& 2X81 
only 
$19.95 

for TS2068 C -64, VIC 20, ATARI, 
TRS COLOR & MC -l0 only $29.95 

Save money, learn about the exciting world of home 

computing and have fun doing it with the new HOME - 

PAC." 
The HOME -PAC with 21 page user manual cover, 
educational, graphics, recreational, home -finance & 
utility applications. 

L, 

P 

10 DAY MONEY BACK GUARANTEE 

Please add $2.00 shipping and handling to order. 

SIMPLEX SOFTWARE 

220 N. Centre SI., Dept. CEI 
Merchantville, N1 08109 

MC. VISA & Checks Accepted 
Order, & inquiries aale computer type 

CIRCLE NO. 113 ON FREE INFORMATION CAth 

BUILD YOUR OWN COMPUTER!! 

68000 BASED MULTI BUS COMPATIBLE KIT 

4 BOARD SET INCLUDES: 
5 SLOT MOTHER BOARD 

I CPU CARD 
O wah UPS !fib FLOPPY CONTROLLER 

t '20K RAM CARD 

SCHEMATICS PARTS LIST A PWSEMEiLY DRAWING', 

KT 1001 COMPUTER KIT I FLATB0ARIS ONLY t 

KT 1001 COMPUTER KIT( UNTESTED BOARDS POPULATED t 
KT 1001 COMPUTER KIT I DOCUMENTATION ONLY t 
KT 1003 PAL FOR RAM BOARD 
KT 1006 CP'M FOR KIT t INCLUDES BIS I 

WE CARRY A COMPLE T I l UNI 
OF LIICTR(NJIO. COMPONENTS 

SEND FORA FREE CATALOG "' 

,.NICOAB ELECTRONICS 
lone AVE UNITB B 
18181 

341 
CALIF 91311 

18181 NI 8833 

3189.99 
3899.99 
f 35.00 
f t6.99 
s 350.00 

CIRCLE NO. 114 ON FREE INFORMATION CARO 

nAAA/An/rÁA/nAAA/AA/nAAAAA nUA/nUAA 

HAVING LOADING 
PROBLEMS ? 

GET A Z- DUBBER 
of the great vanallon In cassette recorders used with the 

' Ii "MI 000 ( owe lo very poor shape). you may be having o 
. ne loading cassette programs The (Z- Dubber) connects be 

the casette recorder and the computer and Os circuitry pro 
:'much be tter signal lorthe computer toreod The (Z - Dubber) 
Iws you to connect two c Fte recorders together to make 
backup copies The Z Dubber tan Le yours for 531 95 peal 
1d'72'F't r';tul ....`I e- tiv,tr 1h-1 C,',nd,t or M.oco 

CHARGE OR COD ORDERS CALL 

1- 800 -227 -3800 
ASK FOR OPERATOR 225 

BYTES /ZE SEEAATTLLE,, WA079811t 
MICRO TECHNOLOGY 12061 236-BYTE 

CALL OR WRITE FOR DEALER INFORMATION 
vvvvvvvvvYVVvv" `VIVyVVYyW`Y/`vvT,, 

C01,1rUi 
(UAll1 U 

3624 
PS 3024 

V I 

Genuine Oak 
Veneer $8995 Each 

Completely Finished - Ready for Use 
Excellent for Student, Home or Office 

Send name and address with check or money 
order for $89.95 per unit. Specify model no Add 
$15.00 for castors. Include $10.95 for prompt 
shipping. Mail to: C.F.M. 

P.O. Box 520652 Salt Lake City, UT 84152 

G 
MONEY BACK GUARANTEE 

A Division of 
Timeless Computer Furniture Manufacturers 

COMMODORE 64.11V 
11MD( 

We carry these and many other hard to find 
items 

SINGLE and DUAL DISK DRIVES FOR C64 /VIC 
M STOCK 

single 399.95 
dual 699.95 

>e.17\ 
80 Col. Thermal Printer 
Commodore 64 -VIC $199.95 

-' Extra Paper $10.95/2 Rolls 

BO Col. Gorilla Printer 
Commodore 64 -VIC $299.95 
TIMEX 1000. 1500 $294.95 
Extra Paper 839.95 /Case 

To Order: Include $6.95 Shipping In the U.S.A. 
Foreign customers call or write for shipping 
charges. VISA and Mastercard accepted. Include 
exp. date. We carry a complete line of Commo- 
dore /TIMEX items. Write for our free brochure. 
Foreign, include $2.00 postage. 

Copyrght 1983 by 

E. Arthur Brown Company 
Dept. #C3E 1702 Oak Knoll Drive 
Alexandria, MN 56308 812/782 -8847 

I 
MODULES FOR 

TIMEX -Sinclair 
149,35 M.....srea.00- 

MD-2B 

4 
TePerrrIVIVISIIMINOM 

msessearmeocassm 

MODEM 
2 FREE HOURS COMPUSERVE 

NOW BOTH ORGINATE AND ANSWER 
Send 8 Receive Programs by Phone 
Copy Information Into Memory, Print it, Review 

It, Save It On Tape, Send Text From Memory. 
Use Timex 2040 Printer or Any RS-232 Printer. 
RS -232 Printer Port Provided. 
No extra Memory Required, But with 64K 

Memory You Can Store Up To 60 Full Screens. 
ADAPTABLE TO THE NEW 2068 

BYTE -BACK CO . Rt. 313-ox 14TBrodle Rd., 
Leesville. S.C. 29070 Ck. COD VISA M/C AM EXP 
Ph. 803- 532 -5812 Add S4 95 shipping to all orders 
10 day money back gurantee pies 90-day warranty 
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r ELECTRONIC " 
SOMPONENTS 

MOUSER 
ELECTRONICS 

.13JiA'J99:ß _..._. ' 

160 PAD 

MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

OVER 15.000 DIFFERENT ITEMS IN STOCK, 

MOUSER ELECTRONICS 
11433 WOODSIDE AVE SANTEE. CA 92071 
PHONE (619) 449-2222 TWO 910 -331-1175 

CIRCLE NO. 102 ON FREE INFORMA, ION 

COMMODORE 64 INTERFACING 
BLUE BOOK 

Written by a college professor In a friendly and 
informative style. this book Is a gold mine of 
practical Information on how to build a variety 
of useful Interfaces for your computer. Over 30 
projects Including cassette Interface. printer 
Interface. expansion bus. light pen, RS-232 
Interface. more user ports. thermometer 
speech synthesizer and two other voice pro- 
jects, AID and D/A Converters, 5 telephone 
Interfaces including a sophisticated voice mall 
project. motor controllers. AC power control 
logic analyzer. capacitance meter. spectrum 
analyzer. home security system and many 
more. $16.95 postpaid. Foreign orders add 53 
for AIR MAIL shipping. 

VIC 20 INTERFACING BLUE BOOK 
30 hardware intertaony pleiects for the VIC 

20. Similar to the 64 book above. See what 
your VIC can do with a little Interfacing 
514.95 postpaid. microsignal 

Dept. B, P.O. BOX 22 
MILLWOOD, NY 10546 

LEO ELECTRONICS, INC. 
8927 S. Sepulveda a 208 

Los Angeles, CA. 90045 
(2131 641 -3101 18001 421 -2418 

TLX: 664-688 Interline LSA 

PRICE ! 

QUALITY ! 

SERVICE! 

4116 1150ns) 
4116 (200ns) 
4164 (15Ons) 
4164 (20ons) 
6116P -3 

RAMS 

1.35) 
1.25 ) 

16K UPGRADE 

4.95) 
4.75 1 

64K UPGRADE 

4.40 
EPROMS 

2708 3.00 
2716 3.20 
TMS2716 4.75 

2532 
2732 
2764 

4.50 
3.95 
7.00 

TERMS: Check, Visa, Mastercard. Call for C.O.O. 
U.S. Funds only. California residents add 61,% sales tax. 
SHIPPING: Add $2.00 for Ground and S5.00 for Air. 

ALL MAJOR MANUFACTURERS 
ALL PARTS 100% GUARANTEED 
Pricing subject to change without notice. 
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DRIVE CONTROL UNIT 

Turns off 
8 inch Drives 
when not being accessed 
Save Drive, Save Media, Quiet Opera 
Lion. Easily installed. Thousands are in 
use. For Shugart 800/850, Siemens 
100/200, CDC Qume DT8, Remex 4000 
Kit $29.95 Assembled and Tested $49.951 

Call or send for literature package 
VISA, MASTERCARI), COI) Accepted r OPTROIVICS 716377 -0369 

2990 Atlantic Ave 
Penfield. NY 14520 

SAVE 90% 
IBMachine with a 40% plus in 

performance-8086 based 
system with 128KB memory 
two RS232 Ports plus a 
Centronics Port for 
-$235 Upgradable1 

CPMachine -4MHz Z80A based 
64KB memory, two RS232 
Ports for - $120.00 

16/32 bit commercial workhorse 
a 68000 based, 128KB memory 
three RS232 Ports for 
- $265 Expandable! 

Floppy Interface $60, 25 x 80 
CRTs $200, Software, Boards 
ROMs, Parts and MORE! 

FREE CATALOG 
DIGATEK CORPORATION 
SUITE 7 
2723 West Butler Drive 
Phoenix AZ 85021 
Why waste money on a Commodore, 
Atari, TI, etc. when a system with a 
future costs less? 

got a 

COMMODORE 64 
OR 

TIMEX SINCLAIR 
COMPUTER ? 

-14-pr' GET STARTED WITH 
BOSS DISCOUNT 

SOFTWARE 

GAMES, BUSINESS, EDUCATION, TUTORIAL 

WRITE FOR 
FREE 

CATALOG 

EULYN ENTERPRISES 
4N 650 RIDGEWOOD 

BENSENVILLE, IL., 60106 
vs,1 

(312) 543-4225 

Now evelleble For the 
computer experimenter, 

cDMPUTEf commomeeu es DELIOMT! 
ONLY $600 EACH ASSORTMENT OF SIX FOR $2650 

MVE. T S M E S A M O .R.EA ee..v TOO MANY T RUST 

ERE. LOAM NOW i V[ i K 
MATERIAL, E CN AE.ENOW -EVIEEY'. EDO". -USE .00.N 

-rensis- ETC 
D ONE. R ACE 1111.0 11wOVEEITUREE:T. 

ASIA. Of 
MEN ETC 

.NNAMCE EYEIEM. 

A_ M Y 

WITH ONEORNETICIEO O 
EIUTE. TAO TO NAY NE. O /41.0T YOET 
COMOTEAMANEMATICA ASTWLO.Y. ASTRONOMY TOO 

eI.ND 
'The one you've all 

been waiting ¡or' 

IFCIO.Y 
USTI. 
WON. 

cié. 0M TEAR ISINCINT1111 814.00 
Coo.. 

(SAMPLE COPY $2.00) 

COMPUTEL -Me complete SOURCE for everyone 
You can now do the things you've only heard about. 
right in the privacy of your own home. Indispensable 
reference to phreaks and hacke Learn how to get 
all kinds of computer programs FREE Get the Inside 
story of big business 3 stems -their quirks and flaws 
-and remain up to date with vital occurrences within 
the computer industry. Compute) is a publication de- 
signed for everyone who has an intense curiosity of 
computer systems, containing a weath of hard to lind 
information. codes, and numbers. Published monthly. 

>«tel 
PLBLISHED MONTHLY 

M 161 Coa+petel Pebliabieg Society CPS 
6354 VAN NUYS BLVD. / VAN NUYS, CA 91401 

CIRCLE NO. 110 ON FREE INFORMATION CARO 

FFREE --> 
i 
MAIL ORDE 
CATALOG 

I 
I 
I 
Iname 

Iaddress 
city state zip 

Tuners, amplifiers, effects, I 
keyboards, studio equipment, 
drum computers, books, 
easy to assemble kits & more .. 

I 
I 

IIRMA Electronics, Inc. 
Dept. 1-P , 1020 W. Wilshire Blvd. 

I Oklahoma City. OK 73116 

800-654-8657 9AM -5PM CST M-F 

/ 

AID 8 channels + D/A 8channels 

£ a: I , r 
V 

,. 

t 

'e 

! I J11t{I í11/111ÍI 

APPLY YOUR MICRO TO ANALOG 
SIGNAL PROCESSING 8 CONTROL 

Connects top processor buss of most Z80 8 6502 
ompuiers including Timex. TRS-80. Apple. CBM 64 

Our pin re.,, ,oigement feature eases intedacing 
FAST' 20(1000 samples per or with ZBUA 
EASY TO PROGRAM One PEEK chooses the chan- 
nel. starts conversion 8 gets data Routines provided 
SOFTWARE AVAILABLE: rFT m180.256 points in 
Tin,. second storage .cope for Time, 
LOW COST: Pssem bled A tested 5195 Cable SIS 
I4i.i,i i.i i n. wi t. Ir,i tree rataloq 

( omputer' ontinuum 
301 Sixteenth Avenue 
San Francisco, CA 94118 (415l 752 -6294 

Computers & Electronics 
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POWER LINE PROBLEMS? 
4 

SPIKE- SPIKERSTM -- -The Solution! 
Minimize equipment damaging spikes and conducted RF noise 

to or from sensitive equipment. Transient surge protection 
plus low puss REI hash filtering. All units 120V 15A. 

MINI II $44.95 
Woll Mount 

3 -stage filter 
2 sockets 

DELUXE $79.95 
Dual 5 -stage filtered 
ckts. 8 switch sockets 

main switch, fuse, light 

QUAD II $59.95 
Wall mount. Dual 3 -stage filter 

4 sockets B. light 

Kolglo Electronics Co., Inc. Order Foctory Direct 

65 84 Ruch Rd.. Dept C F 215- 837 -0700 
Bethlehem. PA 18017 

Out of State 

DEALERS INVITED 800. 523 -968S 
PA Res Add 6°. COD add S3 00 + Shipping 

CIRCLE NO. 129 ON FREE INFORMATION CARD 

SATISFY YOUR DRIVES 

. 1IIIIlitl'Ii'I1I'üiÍlif'EII 

811 II111 

Z -80A with 
256 -K bytes RAM as ... 

FAST RAM DISK A: 192K bytes 
64K USER RAM 

ROM DISK B: CP /M, COPY. DIR. LOG pgms 
DISK C: 192K byte Si!.' floppy drive 
DISK D: optional external expansion 
DISK E: optional external expansion 

Bundled with software included on 51/4" floppy disk 
R/ W IBM. KAYPRO. MORROW and OSBORNE disks 
Transportable- 7 "hx4 "wx14 "d,81bs.. 120 VAC 40 W 
(2) RS -232C serial ports (110- 19200 baud) 
(1) Bi- directional parallel port find Centronics) 
(1) Expansion buss (up to 256K addl RAM or ROM! 

EXPAND YOUR (computer's) MIND ... INSTANTLY! 
The COMPANION can add 256K byte storage. printer 
spooling. port expansion and CP /M programs to your 
portable computer or terminal 

PRICE $1095 Terms Mtn 25 % Dap Bal COD 
MasterCard or VIS(s OK 

COMPANION COMPUTERS 
192 Deerfield Rd Apex. NC 27502 (919)362 -6655 

Best Prices On 

TRS -80 Computers 

Our 6th year of discounts 

Ed or Joe McManus 

Fgt. Prepaid. Save Tax. 

Toll Free 800 -231 -3680 

Marymac Industries, Inc. 
22511 Katy Fwy., Katy 

(Houston) Tx 77450 
1- 713- 392 -0747 
Telex 774132 

See us in the Wall Street 

use.y T,ipç Wed Thiuc 

May1984 

GREAT DISETTES 
Super low prices 

SYNCOM 
gh quality diskette with a LIFETIME WAR- 

n polybags of 10 with Tyvek envelopes 
ced hubs. 

buys we've seen. lei= 
Iea.51 /4 "SSDD $185 

1 1/4" 

r;r7. 
I 

The low priced. h 

RANTY. Packed 
labels and reinfo 

One of the bes 

39 $139 
DTY 20 5 DSDD ea OTYJ20 

OTHER VALUER 
DISKETTE 70 -Holds 70 5W diskettes in dust tree 
safety $14.95 ea. + $3.00 Shpng 

DISK CADDIES -Flip up style holds 10 5w diskettes 
$1.65 ea. + 20 Shpng. 

Shipping: 54- DISKETTES -Add $3 00 per 100 or frac- 
tion thereof OTHER ITEMS. Shipping charges as shown in 

addition to diskette shipping charges. Payment: VISA or MC 
COD orders only, add $3.00 Taxes: Illinois customers. 
please add 8 %. 

Nationwide: 1 -800- 621 -6827 
In Illinois: 1- 312 -944 -2788 

Minimum Order 53500 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 

DISK WORLD' 
Suite 4806 30 East Huron Street Chicago. idioms 60611 

SY o 

11THAN EVER ON / 3M Scotch® 
DISKETTES 

SAVE MORE 

LIFETIME WARRANTY! 

$185 ea. 14(7" $235ea 
Oty. 20 

17451 
Oty 20 

5'4' SSDD -96TPI (746) $2.60 ea. 
514 DSO0- 96TP117471 53.25 ea 
8' SSSD (7401 52.05 ea 
or SSDD (741) $2.50 ea 
8 DSDD (743) $3.10 ea 
Shipping: 514' DISKETTES -Add $3.00 per 100 on traction 
thereof. 8 DISKETTES -Add $4.00 per 100 or fraction 
thereof. OTHER ITEMS' Shipping charges as shown in 
addition to diskette shipping charges. Payment VISA or 
MasterCard. COD orders only, add $3.00. T.xea: Minors 
customers. please add 8% 

Hours' 9 AM -5 PM Central Time 
For fast nervica cell 

Nationwide: 1- 800 -621 -6827 
In Illinois: 312- 944 -2788 

DISK WORLD! 
Suite 4806 30 East Huron Street Chicago, Iibnois 60611 

Authorized Distributor 
Information Processing Products 

It's simple... a 

CALL & SAVE MONEY 
1- 800 -841 -0860 

UP TO 20% DISCOUNT 
COMPUTERS 

MONITORS PRINTERS 

CALL FOR BEST PRICES 
NERO EPSON OKIYCLA 

m 
sae 0:,1,, F C. nob 

Fraa6T. 2f66r ltróanm 

MICRO MANAGEMENT SYSTEMS 
TELEMARKET DEPT. # 12 

2803 THOMASVILLE RD. EAST 

CAIRO, GEORGIA 31728 
GA. 8 INFO 912- 377 -7120 

*MICROCOMPUTER* 

BUSINESS 
SOFTWARE 

MEDICAL MGMT... 
DENTAL MGMT... 
INSURANCE AGENT 
LEGAL BILLING 
PROPERTY MGMT.. 
AND MUCH MORE ! 

UNIVAIR INTERNATIONAL 
9024 St. Charles Rock Road 

ST. LOUIS, MISSOURI 63114 

(314) 426 -1099 

CIRCLE NO. 13J UN FNtt Inc UNMA I ION CARO 

INSEttuMENf 
SPa256,AL2 

Speech Synthesizer 

UNLIMITED 
VOCABULARY G EASY INTERFAC' 

TO ANY COMPUTER 

525500 each vlu:: ¡ .nn xhtpnt ng 

The ,general In:;truaent AL1,01'4ONF speech 

pressor ,..:. rnn,le chip 1.131 device that 
yntheutv.c_ continuous :.nee, of unitmtt,'I 

vocabulary. Not to he confuse , th I Int 

(stored) vnrahulary ^peeoh chins llke the 

¿in. 56 -017. ncuntn t., tt on inu 1u'le:+ nr, xr n 

SALES 
POWER 
Computers & Electronics not 
only sells itself at a nice profit, it 
helps sell the hardware and soft- 
ware in your store too. Because 
it goes home with customers and 
continues to influence buying 
decisions long after you're closed 
for the day. Let's talk now. 

CALL COLLECT: 
(212) 725-7679 
I Ir write: z Ziff-Davis Publishing 

One Park Avenue 
New York, NY 10016 

Minimum order, 10 copies.IWe pay all shipping eusts. 
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Leading Edge Personal Computer 
(Continued from page 37) 

screen prompts are concerned, all the 
Leading Edge MS -DOS programs fol- 
low the IBM conventions. So if you're an 
experienced user, there is virtually noth- 
ing new to learn. 

As mentioned, Leading Edge includes 
Microsoft's GW Basic programming 
language in the purchase price of the ma- 
chine. This is very important since the 
IBM, or PC -DOS, version of BASIC 
will most definitely not work on the 
Leading Edge PC. My first, and only at- 
tempt to load IBM BASIC resulted in 
the disks whirring a lot; but nothing ac- 
tually happened. The problem has to do 
with inevitable code differences in the 
IBM and Mitsubishi ROM chips. 

Is this a problem? No, not really. Ac- 
cording to Leadiing Edge, this version of 
BASIC will correctly execute any IBM 
BASIC program. Of course, if you want 
a machine that will run all IBM pro- 
grams and IBM BASIC with absolutely 
no surprises, then you'd better buy an 
IBM PC, because that's the only street - 
legal 100% compatible product around. 
If you want to run some IBM programs 
and are willing to load Microsoft BASIC 
from disk, then the Leading Edge PC is 
not a bad choice. 

Like many of its peers, the Leading 
Edge PC is a bit noisy since it uses an 
electric fan to keep the system cool. 
Again, this is just a small point, but it 
could be bothersome in an office where 
two or three machines are in constant 
use. Certainly, the fan works since there 
were no signs of overheating during the 
time I used the machine. The main air 
vents are along the back of the system 
unit, near the power sockets. 

Documentation 

If there is one thing that really makes 
life hard for the user it's poor documen- 
tation. Leading Edge, however, has 
managed to avoid a lot of the common 
traps and provide a well -designed set of 
manuals for its personal computer cus- 
tomers. These manuals are quite well - 
written, professionally printed, and have 
a number of high -quality illustrations 
wherever relevant. 

The technical specification sections 
provide very detailed information for all 
interested users, and an index of con- 
tents is supplied. (It's amazing how 
many other document writers for this 
type of equipment have failed to include 
indexes with manuals.) 

Conclusion 

The Leading Edge PC is not an espe- 

cially pretty machine. But what it lacks 
in design it makes up for in terms of price 
and performance. There are other IBM 
compatibles on the market that are less 
expensive than this machine -the Tava 
and the Sanyo PCs for example. But I 
liked the Leading Edge idea of supplying 
a machine that comes standard with al- 
most everything a user might immedi- 
ately need. 

You can use the Leading Edge PC to 
write BASIC programs, run MS -DOS 
and PC -DOS software, and see it all on 
the monitor supplied within the pur- 
chase price. You can then print out hard 
copies of documents using either the se- 
rial or parallel communications port. 
Plus, at the flick of a microswitch, you 
can make the machine do lots of process- 
ing tasks at a speed that is anywhere up 
to twice as fast as an ordinary Intel 8088 - 
based computer. 

If you've already decided to buy an 
MS -DOS machine, but don't want to 
pay the full price for an IBM PC, the 
$3000 Leading Edge PC should be a seri- 
ous contender for your business. O 

PROFIT 
MAKER 

01110*.1:41 kaáwakw 

Computers & Electronics not 
only sells itself at a nice profit, it 
creates awareness of the hard- 
ware and software in your store. 
It's like having another salesper- 
son on your staff -one who pays 
you. One who goes home with 
customers and continues to influ- 
ence buying decisions long after 
you're closed for the day. If 
you're interested in a low- ticket 
item with top -of -the -line sales 
power, let's talk now. 

CALL COLLECT: (212) 725 -7679 
Or write: Ziff-Davis Publishing Company 

Retail Sales 
One Park Avenue 
New York, NY 10016 

Minimum order, 10 copies. 
We pay all shipping costs to your store. 

ZD 
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RS no. ADVERTISER PAGE no. 

50 Active Electronics 117 
Apple Computer 14 -15 

C & D Electronics 111 

Çlassified Advertising 123 -129 
Cleveland Institute of 

Electronics, Inc 38 -41 
60 CompuServe 17 

11 Computer Mail Order 91 

14 Digi -Key Corp. 118 -119 

4 Fuji SVEA 105 

Grantham College of Engineering 111 

5 Handy Products /RSP 
Electronics Corp 95 

6 Hayes Microcomputer 46 -47 
24 Heath Co. 28 -31 

41 IBM Corporation 4 -5, 86 -87 

Information Unlimited/ 
Scientific Systems 113 

10 Inmac 107 

21 Jameco Electronics 122 
22 JDR Microdevices 120 -121 
23 J & R Music World 43 

26,20 Leading Edge Cover 4, 2 

Memotech Corp. Cover 2, 1, 43 
2 Microstuf, Inc 45 

34 Micro -Ware 113 

National Technical Schools 18 -21 

NRI Schools 8 -11 

40 Protecto 24-25 

Radio Shack 13 

32 Sanyo 7 

Scottsdale Systems 107 

36 Sintec Co. 116 
38 Star Micronics Cover 3 

39 Tab Books 97 
42 Tam's Inc. 113 

United States Air Force 57 -59 
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When it comes to superior performance, 
we study our lines very carefully. 

Superior printer performance is not a fluke. 
It evolves from analyzing printed line after 
printed line. Taking the time to test and retest. 
After 30 years of manufacturing precision 
parts, we know that there are no shortcuts. 

And so we took the Gemini -10X and method- 
ically put it through its 120 cps pace. We 

achieved a print head life of over 100 million 
characters with an extremely precise dot align- 
ment creating each crisp character. 

So far so gooc. 
Next, sophisticated performance de- 

manded versatility. A wide choice of 
character sets, a buffer expandable 
to 8K, and the ability to interface 
with all popular personal 
com p uters. We e added macro N g 

instruction, giving Gemini -10X the capability 
to perform up to 16 operations with one com- 
mand. We included as standard a paper 
feed system that has a friction and fully adjust- 
able tractor feed. Then we even built in the 
dexterity to print graphics aid text on the 
same line. 

Done. 
And, of course, staying the best means 

constant reviewing and fine -tuning. Keeping 
the Gemini easy to find, easy to afford and so 

reliable it can be warranted for up to twice 
as long as its major competitors. 

Only the most careful 
engineering has built the new 
hard -working Gemini -10X. 

TM You'll applaud its performance. 
micronicsInc 

THE POWER BEHIND THE PRINTED WORD. 
Computer Peripherals Division 

2803 N.W. 12th Street, Dallas /Ft. Worth Airport, TX 75261 

4 , 
- : rcs 

watACA vow . .o., 

geissiisi-70X 

Circle No. 38 on Free Information Card 
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viORD PROCESSINCI" 
M A S E ß 

1 

LEADING EDGE PRODUCTS, INC., SOFTWARE SALES DIVISION, 55 PROVIDENCE HIGHWAY, NORWOOD, MA 02062. HELP HOTLINE 1a00-5p_ -HELP OR (617) 449-6060 

IBM IS A register trademark M IntPrnAllntl Business Ma( Noes Corporation. 

Circle No. 26 on Free Information Card 

Quite simply, Leading 
Edges is the simplest, yet 
most powerful word proces- 
sing program ever created 
for sophisticated Personal 
Computers like the IBM® 
(or the even more -powerful 
Leading Edge PC). 

You can learn the basics 
of the system in a matter of 
minutes, master it in a 
matter of hours, and never 
outgrow it in a lifetime. 

Thanks to the system 
itself, even the most com- 
plex functions are typically 
reduced to just one or two 
keystrokes with Leading 
Edge. And thanks to an 
impeccably logical and easy - 
to- reference Operators 
Manual you can quickly flip 
to any function you want to 
perform, and immediately 
start performing it 

So you can hunt and 
peck your way into the fu- 

i ture, or (if you're already a 
'good typist)...you can fly. 

It's backed by a lifetime 
warranty, available at around 
a thousand stores across the 
country, and comes standard 
with a toll -free Technical 
Help Hot Line that connects 
you directly with a highly 
trained human being to 
walk you through, talk you 
through, any questions you 
may ever have. For more 
information, or for the name 
of the nearest dealer, just 
give us a call, toll free 
1-800-423 -0300. In Mass., 
call collect (617) 828-8150. 

Leading Edge.:. Big 
word processing for the 
small computer. 

LEADING EDGE' 
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