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THE DAY THE IBM® PERSONAL COMPUTER BECAME OBSOLETE. 

It was a monday in the autumn 
of '83, 

The day they announced the 
Leading Edge® PC -a personal com- 
puter that's just plain better than the 
IBM® 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. 

,N NAOIM 1E011 

And unlike IBM's, ours comes com- 
plete 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 complete and ready to work. 

With IBM, on the other hand, you 
get charged extra for everything. 
Even for the PC DOS disk that makes 

lfDiX4FD41' 

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. 

In the age of the personal com- 
puter, Leading Edge, means what 
it says. 

LEADING EDGE PRODUCTS, INC., 225 TURNPIKE STREET, CANTON, MA 02021,1 -800 -343-6833. IN MASSACHUSETTS, (617) 828 -8150 

IBM is a registered trademark of International Business Machines Corporation. 
Circle No. 20 on Free Information Card 



Successful Investing & Money Management 

There are only 
two methods for acquiring 

real wealth 
METHOD #1 

Anyone who has made a for- 
tune has probably done it in 

one of two ways. The first 
way -and until now practically 
the only way -has been to learn 
successful investing techniques 
in the "school of hard knocks" 
Many of the self -made million- 
aires you've read about actually 
spent years and a great deal of 
money learning the hard way 
how to make money work for 
them. Their success was the 
result of trial and error, of learn- 
ing all the ins and outs of the 
financial world, of many failures 
before the big success, and years 
of struggle preceding the "over - 
night success" 

Requires a lot of nerve 
a fortune way a 

requires a lot of nerve, 
determination and the 

willingness to take chances -to 
start out with nothing more than 
guess -work and to try again if 
your financial guesswork turns 
sour. 

But most people can't afford 
to take the chances necessary to 
gain that kind of practical, nuts 
and bolts financial knowledge. 
Very few are in a position to risk 
everything to acquire the skill 
that is essential to consistent 
financial success. 

METHOD #2 
But now there is another way 

to acquire the skills and 
knowledge necessary to be 

successful in making your invest- 
ment decisions. Now you don't 
have to risk everything you have 
in order to learn how to acquire 
wealth nor take a trial and error 
approach to investing. Now you 
can build your fortune surely, 
secure that each step you take 
will produce results. 

Because now you can enroll in 
Successful Investing & Money 
Management (SIMM), a unique, 
self -study program, developed 
by some of North America's 
most successful and respected 
financial experts. 

The program contains the in- 
put of such men as Dr. Morton 
Shulman, multi -millionaire in- 

Hume Financial 
Education Services 
120 Interstate N. Parkway E. 
Box 723188 

HUME Atlanta, Georgia 30339 

vestor and author of best -selling 
books on how to acquire wealth 
-and Andrew Sarlos, who built 
a multi -million dollar investment 
group. 

And you will be able to take 
advantage of all this valuable 
knowledge because in Lesson I 
you will discover that you prob- 
ably do have money you can 
a/ford to invest - without chang- 
ing rour standard of living. 

Getting wealthy sooner 
rather than later 

Il right. So you've seen it is 
possible for you to amass a 
million dollars by the time 

you retire. But just as important 
is the fact that S /MM will enable 
you to act now to increase your 
wealth, and show you how to get 
the best possible standard of liv- 
ing out of the money you have 
today. By applying the tech- 

Positive proof that you can 
be a millionaire 

Finding an extra $2,500 - 
the first step 

If you think you're too belea- 
guered by prevailing eco- 
nomic conditions to even think 

of investing, S /MM will show 
you how to find as much as an 
extra $2,500 a year to invest, 
depending on your income. 

Turning $1,400 into $1,000,000 

0 nce you've found your 
$2,500 to invest, think of 
this: If you invest just $119 

a month ($1,428 a year) at 13 %, 
starting at age 30, you'll have 
over a million dollars by the time 
you're ready to call it a career. 
And with SIMM you can learn 
how to use leverage that could 
get you returns of up to 25 %. 

niques you learn from .S /MM, 
you can reasonably expect to be 
on the road to financial security 
in 5 years. Ten years from now, 
you may no longer have to work 
for a living. 

The safe way to learn to 
build a fortune 

the enclosed no -risk en- 
ollment form you can 

receive a total of 29 marvelously 
readable lessons that make up a 
complete, step -by -step education 
in the techniques necessary to 
acquire real wealth. You have to 
supply approximately 2 hours a 
week and the perseverance to 
build your fortune safely over a 
reasonable period of time. 

- No -Risk Trial Enrollment Form - 
To: Hume Financial Education Services, 

120 Interstate N. Parkway E., Box 723188, Atlanta, Georgia 30339 

Y c I 1 accept your invitation and enclose my Registration Fee l -I . of $5. Please send me Lessons I & 2 FREE of charge. 
Later, you will send Lessons 3 & 4. l'll have 15 days to look these over 
and then decide. If 1 do not wish to continue, I'll simply return Lessons 
3 & 4, and pay nothing, owe nothing. And you will promptly refund my 
$5 Registration Fee. 

if I wish to continue with the program, you will send me the 
remaining 25 lessons at the rate of two lessons approx. every 3 weeks. 
You will bill me only $10 (plus a small charge for shipping & handling) 
for each of the 27 lessons accepted. Of course, l need pay for the lessons 
only after I have had the opportunity to examine them for a full 15 days, 
and I may cancel my enrollment at any time. In any case, the first two 
lessons will be mine to keep free. 

Mr.. Miss. Mrs.. Ms. 

(Please prim) 

Address 

City State Zip 
028823 

SS Registration Fee enclosed (payable to Hume Financial Education Services) 

Or, I prefer to use my VISA MasterCard American Express Diners Club 

Account Number 

Signature 
(For credit card users only) 723A 

The hidden barrier that stands 
between you and real wealth 

st people are used to the o e 
idea that they'll never be 
wealthy. They simply 

don't believe it's possible -and 
before S/MM was developed, 
they were probably right. But 
now, you can receive, in your 
own home, lessons that contain 
clear and practical explanations 
of techniques and principles of 
investing and money manage- 
ment that really do work. 

You don't have to he a passive 
victim of prevailing economic 
conditions ant. longer. Real finan- 
cial independence is a plausible, 
attainable goal for you. But, if 
you find it impossible to believe 
that you could ever he wealthy 
-ifyou think that millionaires 
are "special;' then the hidden 
harrier between you and a for - 
tune is yourself. And that's why 
we're offering you a can't -lose, 
no -risk opportunity to prove to 
yourself that ,you really do have 
the potential to become wealth): 

Accept Lessons 1 and 2 FREE 
o help you get started on 
the road to wealth and 
financial independence, 

we'll send you Lessons I and 2 of 
the S /MM program free and with 
absolutely no risk or obligation 
on your part. They are yours to 
keep whether you continue with 
the program or not. When you 
enroll in the program you will be 
assigned a counselor who will 
always be available at no extra 
cost to answer any course -related 
questions you may have. 

Statement of Principles 
We are an independent educa- 
tional service offering a unique, 
practical, successful method for 
learning the art of acquiring 
wealth. We are not a brokerage 
or insurance company nor do 
we make any financial offerings. 

Tax Deductible 
All payments are tax -deductible 
if the program is used to make 
investment or business decisions. 

Hume Advisory Board 
WILLIAM E. SIMON 

63rd Secretary of the U.S. Treasury. 
LOUIS RUKEYSER 

Host of "Wall Street Week ". 

DR. MORTON SH U LM AN 
Self -made investment millionaire. 

J.TREVOR EYTON,Q.C. 
A Director and Officer of many 
prominent public corporations. 
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Look what's new at Radio Shack.. 
Our popular Color Computer 2 now comes 
with 64K of memory! 
Expand your programming power at an incredibly low price. 
The new TRS-80® Color Computer 2 attaches easily to any televi- 
sion, and features an electric typewriter -quality keyboard in a com- 
pact, white case. You can easily create high -resolution graphics - 
drawings, charts, diagrams, even animation -using simple, one - 
line commands. 

The Heart of a Sophisticated Disk -Based System. Add our 
new Color Computer 2 Disk Kit and OS -9 operating system to uti- 

lize the full 64,000- character memory for assembly language pro- 
gramming. Or access 32K of memory using the powerful, built -in 

Extended BASIC language. Expand anytime with a printer, plotter, 

a modem for phone communications and more! Hurry in today to 

your nearby Radio Shack Computer Center, participating store or 

dealer. 

64K Extended BASIC 
Color Computer 2 

259 95 26.3127 

AS LOW AS 
526 PER L MONTH 

::ë; . ----., "---_ 
Allazzzuw 
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New Low Prices! 
Select our 16K Standard 
BASIC Color Computer 2 
to play exciting games, teach your 
kids or set up a budget -just pop in an instant -loading 
Program Pak' ". Learn to program in BASIC, too! Or choose 
our 16K Extended BASIC Color Computer 2 with advanced 
programming capabilities. Both computers feature electric 
typewriter keyboards and are easily expandable. 

TV not 
included 

16K Standard BASIC 
Color Computer 2 

1599.526 

Was $239.95 in 
Cat. RSC -10 

16K Extended BASIC 
Color Computer 2 

ftadie IhaeK 
The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 

199 26 -3027 r Send me the all -new 1984 TRS -80 catalog RSC -11. 

Was $319.95 in 
Mail To Radio Shack, Dept. 84 -A -682 

Cat. RSC -10 
300 One Tandy Center, Fort Worth, Texas 76102 

Prices apply at participating Radio Shack stores and dealers. 
0S -9 is a trademark of Microware and Motorola, Inc. 

NAME 

ADDRESS 

CITY STATE ZIP 

L 
TELEPHONE 

J 
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Computer enthusiast Alan Alda uses 
the ATARI 800XL Computer System. 
Alda reports: "It's going all the time!" 
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Introducing the Atari 
XL Home Computers: 
We made them 
smart enough to know 
you're only human. 

©1983 Atari, Inc. All rights reserved. 0 A Warner Communications Company. 
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The new ATARI XL Home 
Computers prove that you can 
blend state -of -the -art technology 
with good old fashioned friendli- 
ness. What's a friendly computer? 
For one thing, it's a computer that 
speaks your language. Both the 
new ATARI 600 XLTM and the new 
ATARI 800 XLTM Computers come 
with a built -in BASIC language 
that uses the same simple English 
you use to converse with the rest of 
the world. 

Press the HELP button, not 
the panic button. 

Every ATARI XL Computer 
comes with a HELP key. Some- 
thing you won't find on any other 
home computer. New programs 
are becoming available that let you 
use this key for helpful "prompts" 
when you're unsure of what to do 
next. Press another special key 
and your ATARI XL automatically 
performs a self- diagnostic 
check -a feature that can save you 
a needless trip to one of our more 
than 1,000 ATARI Servicey"Centers. 

The ATARI 600XL: It Gets 
Smarter As You Do. 

With 16K of memory, the 
inexpensive ATARI 600XL can 

.it 

handle over a thousand programs: 
including education, home man- 
agement, word processing and 
personal development. Like all 
ATARI Home Computers, it gives 
you 256 colors, four sound chan- 
nels and Atari's unsurpassed 
graphics. But unlike a lot of other 
computers, the ATARI 600XL is 
ready to grow when you're ready 
to grow. Every ATARI XL Com- 
puter is fully compatible with 
every ATARI peripheral ( "periph- 
erals" are added on to expand what 
your computer can do). 

ATARI peripherals include: a 
low -cost, letter -perfect printer for 
word processing. A telephone 
modem that lets you use your tele- 
phone to connect your computer to 
other computers thousands of 
miles away. A disk drive and a cas- 
sette recorder to store data. And 
Trak- Bal1sTM and joysticks to use 
with Atari's unequalled lineup of 
great arcade hits. An ATARI 600 
XL Computer can be turned into a 
very brainy 64K computer at a 
very affordable price. 

The ATARI 800XL: Power 
Enough For Over 2,000 

Programs: 
With 64K of built -in memory 

(as much as the more expensive 
Apple and IBM computers), the 
ATARI 800XL can take on any of 
over 2,000 software programs. 
That's five times as many as a 
Commodore 64. 

There's VisiCalc ®, for elec- 
tronic spreadsheets -faster than 
the fastest accountant. The Home 
Filing Manager "' to help keep 
track of everything from medical 
records to phonograph records. 
Family Finances to keep up with 
your cash flow. Educational pro - 
g rams like `Juggles' Rainbow "2 that 
helps preschoolers develop skills 
necessary for recognizing the al- 
phabet. Even "An Invitation To 
Programming;M" for learning how 
tc program. 

When You've Got Our 
Computer, You've Got 

Our Number. 
If you ever find yourself stuck, 

or have any questions at all, just 
give us a call. 800- 538 -8543. (In 
California, 800 -672- 1404.) Feel 
free to talk it over. Because if 
there's anything friendlier than an 
ATARI Home Computer, it's the 
humans who make them so 
friendly. 

You'll do more with 
Atari Home Computers. 

VisiCalc is a registered trademark of VisiCorp. 
2Trademark of The Learning Company. 

Circle No. 9 on Free Information Card 
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SETH R. ALPERT 

EDITORIAL 

COMPUTER 
LITERACY 

SoML of you may remember the 
good old days. When men were 
men and micros were for the ad- 

venturous and technically proficient. 
Before inexpensive floppy -disk drives 
and self -booting systems and electronic 
spreadsheets. 

Being "computer literate" in those 
days was no mean feat. You had to 
know a fair amount about how the hard- 
ware actually worked and a fair amount 
about programming as well. Yes, com- 
puter literacy wasn't for the masses 
then, and it certainly wasn't on every- 
one's mind, as it is today. If you under- 
stood computers in the good old days, 
you were among the select few; and, by 
God, you knew you were smart. 

But, of course, all that has changed. 
The market is flooded with the present 
generation of easy -to -use hardware and 
software. Things are a lot friendlier 
now, and look at what it has done to de- 
mand. Personal computing is now a 
multi -billion dollar industry that fasci- 
nates and captivates an ever -growing 
audience. 

Business people are anxious to be- 
come computer literate so that they can 
perform more effectively in their 
jobs -and get promoted. They are right 
to want to learn about and stay abreast 
of developments in this important and 
fast -changing field. 

Parents are determined that their 
children should learn about computers 
so that they will not be at a disadvantage 
later in life. Dire predictions are being 
made of the advent of a new lower class 
in the 1990s, the poor folks who don't 
know how to use computers. 

Let's examine those fears. 
Just as today's micros (and main- 

frames) are more powerful and easier to 
use, tomorrow's will be a step forward 
from today's. Feature articles in this is- 
sue of C &E cover examples of such ad- 
vances: Apple's Macintosh and the new 
windowing software represent quantum 
jumps in capability, integration, and 
ease of use. Being literate with these 
tools, and using your personal computer 
to get significant work done, will be a 
whole lot easier than programming in 

BASIC. Which, of course, is great. 
Notice the trend, and think about 

how difficult it will be to be computer 
literate in the 1990s. If you have done 
any reading about artificial intelligence 
and the Fifth Generation, then you 
know that, by then, computers are likely 
to be extremely powerful, truly easy to 
use, and ubiquitous. Sort of like the 
telephone. 

That wonderful little device we all use 
every day happens to control one of the 
most extensive, powerful, and complex 
computer networks in the world. When 
was the last time you heard someone 
worry about being telephone literate? 

So all the worry about computer liter- 
acy in the 1990s seems to me to repre- 
sent a bit of confusion on the public's 
part. 

But, the public's concern is not with- 
out its beneficial side effects. Certainly 
the industry has capitalized upon and 
benefitted from the drive for computer 
literacy. And the increased interest and 
demand have pumped money into the 
field, which funds the next generation of 
advances in power and ease of use. 

Along the way a huge number of peo- 
ple have learned about computing who 
otherwise might well have had nothing 
to do with it. They have learned that 
computers aren't frightening and mys- 
terious. In fact, computers are helpful 
and -let us not forget -fun. 

Yes, fun! They can entertain and fas- 
cinate and remove the drudgery from 
routine work. Writing is a lot more plea- 
surable with a word processor, and the 
electronic spreadsheet has it way over 
its manual counterpart. Graphs that ap- 
pear instantly not only help you under- 
stand a set of numbers, but look beauti- 
ful to boot. 

So the industry has been quite a suc- 
cess and will continue to grow. Those 
good old days are gone. As for me, I'm 
glad. Easy -to -use hardware and soft- 
ware have put more power at my finger- 
tips than I had any right to expect ten 
years ago. Moreover, the technology it- 
self has only grown more fascinating. 
And, best of all, it's only going to get 
better. 

Computers & Electronics 



LAST NIGHT, COMPUSERVE TURNED THIS 
COMPUTER INTO A TRAVEL AGENT FOR JENNIE, 

A STOCK ANALYST FOR RALPH, AND NOW, 

IT5 SENDING HERBIE TO ANOTHER GALAXY. 

NO MATTER WHICH COMPUTER 
YOU OWN, WE'LL HELP YOU GET 

THE MOST OUT OF IT. 

If you've got places to go, 
CompuServe can save you time and 
money getting there. Just access the 
Official Airline Guide Electronic 
Edition -for current flight schedules and 
fares. Make reservations through our 
on -line travel service. Even charter 
a yacht through "Worldwide Exchange:' 

If your money's in the market, 
CompuServe offers a wealth of 

prestigious financial data bases. 
Access Value Line, or Standard and 
Poor's. Get the latest information on 
40,000 stocks, bonds or commodities. 
Then, consult experts like IDS 
or Heinold Commodities. All on line 
with CompuServe. 

Or if, like Herbie, intergalactic 
gamesmanship is your thing, enjoy the 
best in fantasy, adventure, and space 
games. Like MegaWars, the ultimate 
computer conflict. 

To get all this and more, you'll 

Circle No. 60 on Free Information Card 

need a computer, a modem and 
CompuServe. CompuServe connects with 
almost any personal computer, terminal, 
or communicating word processor. 
Ta receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 

CompuServe 
Consumer Information Service, P. O. Box 20212 
50D0 Arlington Centre Blvd., Columbus, OH 43220 

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

An H &R Block Company 



Now NRI takes you inside 
the new TRS-8O Model 4 
microcomputer with disk 
drive to train you at home 

as the new breed of 
computer specialist! 

NRI teams up with Radio Shack advanced technology to teach you 
how to use, program and service state -of- the -art microcomputers... 



It's no longer enough to be just 

a programmer or a technician. With 
microcomputers moving into the fabric 

of our lives (over 1 million of the 
TRS -80TMi alone have been sold), inter- 
disciplinary skills are demanded. And 

NRI can prepare you with the first course 
of its kind, covering the complete world 
of the microcomputer. 

Learn At Home 
In Your Spare Time 

With NRI training, the pro- 
grammer gains practical knowledge 
of hardware, to design simpler, more 
effective programs. And, with advanced 
programming skills, the technician can 
test and debug systems quickly and easily. 

Only NRI gives you both kinds of 
training with the convenience of learning 
at home. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 

you're always backed by the NRI staff and 
your instructor, answering questions, giving 

you guidance, and available for special 
help if you need it. 

You Explore the TRS -80 
Model 4 Inside and Out 

NRI training is hands -on training, 
with practical experiments and demon- 
strations as the very foundation of your 
knowledge. You not only learn to program 
your computer, you learn all about it... 
how circuits interact... interface with other 
systems... gain a real insight into its 
nature. Under NRI's carefully planned 
training, you even install a DISK DRIVE, 

verifying its operation at each step. 

required. This means your computer will 
be compatible with thousands of existing 
programs- more software than with any 
other micrcomputer on the market! So once 
you've learned the interdisciplinary com- 

puter skills the practical NRI way, you 

can use your TRS-80 Model 4 for a 
tremendous range of business, educa- 
tional, and personal applications. 

Along with your multimeter and 
the NRI Discovery Lab, the powerful 
TRS-80 Model 4 with double density disk 
drive is yours to learn with, yours to 

keep, and yours to use for all your future 
computing needs. 

%r Same Training Available 
With Color Computer 

NRI offers you the opportunity to 

train with the TRS-80 Color Computer as 

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

Now training includes either the TRS-80 Model 4 
Microcomputer with Disk Drive or TRS-80 Color 
Computer with Computer Access Card; profes- 
sional LCD multimeter; the NM Discovery tab; and 
hundreds of demonstrations and experiments. 

You also work with a professional 
4- function multimeter, featuring full por- 
tability and a 31/2-digit liquid crystal dis- 
play. Using it along with the exclusive NRI 

Discovery 12b® and your TRS -80, you 

perform over 60 separate experiments. 
You learn how to troubleshoot and gain 
greater understanding of any micro- 
computer from the information your 
testing procedures give you. 

TRS -80 Model 4 With Disk 
Drive Is Yours To Keep 
Since NRI is hands -on training, it's 

essential that you work with the right 
equipment For this reason, NRI sends 
you the latest, most advanced model in 
America's most popular line of micro- 
computers: the new TRS-80 Model 4, 

with disk drive for greater memory 
capacity. 

The TRS-80 Model 4 is a re- 
markably powerful and versatile 
machine that incorporates many per- 
formance features still available only as 

add -on options with other microcomputers. 
What's more, the Model 4 is designed 

to accept all software developed for pre- 
vious TRS -80 models, with no conversions 

The Catalog is Free. 
The Training is Priceless. 

Get all the details on this exciting 
course in NRI's free, 104 page catalog. It 

shows all equipment, lesson outlines, and 
facts on other electronics courses such as 

Fjectronic Design, Industrial Electronics, 
TV /Audio /Video Servicing...12 different 
career opportunities in all. 

Send today. Prepare to take advantage 
cf the incredible job and earnings possi- 
bilities of the microcomputer revolution 
as you learn on the world's most popular 
computer. If postcard has been used, write 
to NRI Schools, 3939 Wisconsin Avenue, 

Washington, DC 20016. 

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

RNRI Schools 
McGraw -Hill Continuing 

cif.. 
i FA " Education Center 

1r 3939 Wisconsin Ave. 

101111 
tL 

Washington, DC 20016 

We'll give you tomorrow. 



LETTERS 
CP /M -68 

Mr. Bernard's interesting and infor- 
mative article "What's New in the 
CP /M World" (January 1984) omitted 
one of the most promising new product 
lines to be supported by Digital Re- 
search, the 16/32 -bit Motorola 
MC68000. This latest version of the 
CP /M system is called, not surprising- 
ly, CP /M -68K. We have been shipping 
CP /M -68K for the Tandy Model 16 for 
some time. It supports the full directly 
addressed memory space of the 
MC68000 and comes complete with the 
usual CP /M utilities, an assembler, and 
a compiler for C language. Other lan- 
guages available for CP /M -68K include 
BASIC -68K, CBASIC, and a full ANSI 
FORTRAN -77. 

-JAMES M. KNOX 
Trisoft, Austin, TX 

DRAGON DOESN'T LIKE 
APPLES 

In the "Bit & Bytes" column of your 

December issue, you mentioned that the 
Tano "Dragon" is Apple- compatible. 
In fact, the Dragon is a 64K, 6809E - 
based color computer that is completely 
incompatible with and wholly different 
from the Apple 

-Guy LYMAN, III 
Tano Corp., New Orleans, LA 

DENTAL SOFTWARE 
Computers are my bag, and dentistry 

pays the bills. So I am interested in den- 
tal software programs. I am presently 
using PAS -3 from Artificial Intelligence 
and I am wondering if there is anything 
better. I would also be interested in 
knowing if there is a User's Group 
through which dentists exchange ideas 
and experience. 

-J. D. SMITH, JR., DDS 
2950 Maryland Pkway S,. Suite 6 

Las Vegas, NV 89109 

MICROWRITER BUFFERING 
I have a small microprocessor (the 

Microwriter) which is RS -232C com- 
patible. My problem is that its internal 
memory is only 5 pages, approximately, 
and I sometimes have to prepare articles 
and documents up to about 50 to 100 
pages in length. So I need an additional 
memory or buffer that could hold the 
material -which sometimes takes sev- 
eral days to prepare -while it is all be- 
ing assembled and reprocessed before it 
is sent, as one block, to the printer. A 
cassette tape can be used, but it is 
cumbersome. 

-DANIAL LATIFI 
New Delhi, India 

There are articles on the Microwriter 
and printer buffers in this issue. You 
may be able to use a buffer with the 
Microwriter, but bear in mind that you 
will have to keep the device powered up 
constantly to avoid losing your data, and 
that connecting and disconnecting your 
unit from the buffer while it is on may in- 
troduce `garbage" into what is stored 
there. Try one out before you buy. -Ed 

(continued on page 120) 

Digital 
Capacitance Meter 

Only $4 4 99 

4 4.9 9 

SPECIAL 
Both For $72 

(Prepaid Orders Only) 
Certified Check or Money Order Only. 

Not Valid for COD, Open Account or Credit Card Sales. 

200pí 
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Oipkatl CAPACITANCE fAfTEA 
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Stock No. 98 -240 
31/2 Digit LCD 
Push- Button Selection 
0.1 pF to 1999 },F 
Direct Lead Insertion Jack 
Immediate Direct Reading 
Fuse Protected 
200 Hour Battery Life 

Size: 7 "x3'/ 'x1' /e" 
Weight: 10 oz. 

igital 

Stock No. 98 -140 
31/2 Digit LCD 
Push- Button Selection 
Large 0.5" LCD 
AC /DC to 1000v. DC to 10A 
Resistance to 2M ohms 
Auto Polarity 
Life Overload Protection 

Size: 7 "x31/2'x13/4" 
Weight: 10 oz. 

1 Year Warranty 
Distributed by 

Ask For Our Complete Catalogue. 
P.O. Box 3375, Torrance, CA 90510 

ter. t, 110110 

Digital 
Multimeter 
Only $ 3 4 99 

Monday through Friday 10 a.m. -6 p.m. (EST) 
Shipping /Handling $4.50 Additional. COD Fee $2.00. 

California Residents Add 61/2% Sales Tax. 

Computers & Electronics 



COMMODORE 64 
(more power than Apple II at half the price) 

$99.50* 
COMPUTER AND SOFTWARE 

SALE 

170K DISK DRIVE $159.00* 
TRACTION FRICTION PRINTER $109.00* 

WE WE 
HAVE HAVE 

THE THE 
BEST LOWEST 

SERVICE PRICES 

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

$69.50 
40 -80 COLUMN BOARD $59.00 

32K RAM EXPANDER $95.00 

i 

* COMMODORE 64 COMPUTER $99.50 
You pay only $199.50 when you order the power- 
ful 84K COMMODORE 64 COMPUTER! LESS the 
value of the SPECIAL SOFTWARE COUPON we 
pack with your computer that allows you to 
SAVE OVER $100 off software sale prices!! With 
only $100 of savings applied, your net computer 
cost is $99.50!! 

SOFTWARE BONUS PACK $29.95 
When you buy the Commodore 64 Computer 
from Protecto Enterprizes you qualify to pur- 
chase ONE SOFTWARE BONUS PACK for a 

special price of $29.95!! Normal price is $49.95 
(40 programs on disk or 24 programs on 5 tapes). 

170K DISK DRIVE $159.00 
You pay only $259.00 when you order the 170K 
Disk Drive! LESS the value of the SPECIAL 
SOFTWARE COUPON we pack with your disk 
drive that allows you to SAVE OVER $100 off 
software sale prices!! With only $100 of savings 
applied, your net disk drive cost is $159.00. 

* TRACTION FRICTION PRINTER $109.00 
You pay only $209.00 when you order the Corn- 
star T/F deluxe line printer that prints 8 1/2 x 11 

full size, single sheet, roll or fan fold paper, 
labels etc. 40, 66, 80, 132 columns. Impact dot 
matrix, bi- directional, 80 CPS. LESS the value of 
the SPECIAL SOFTWARE COUPON we pack 
with your printer that allows you to SAVE OVER 
$100 off software sale prices!! With only $100 of 
savings applied your net printer cost is only 
$109.00. 

80 COLUMN BOARD $99.00 
Now you program 80 COLUMNS on the screen 
at one time! Converts your Commodore 64 to 80 
COLUMNS when you plug in the 80 COLUMN 
EXPANSION BOARD!! List $199 SALE $99 
PLUS -you also can get an 80 COLUMN BOARD 
WORD PROCESSOR with mail merge, terminal 
emulator, ELECTRONIC SPREAD SHEET. List 
$59.00 SALE $24.95 if purchased with 80 
COLUMN BOARD!! (Tape or Disk) 

80 COLUMNS IN COLOR 
EXECUTIVE WORD PROCESSOR $69.00 

This EXECUTIVE WORD PROCESSOR is the 
finest available for the COMMODORE 64 com- 
puter! The ULTIMATE for PROFESSIONAL Word - 
processing application! DISPLAYS 40 OR 80 
COLUMNS IN COLOR or Black and White! Sim- 
ple to operate, powerful text editing with a 250 
WORD DICTIONARY, complete cursor and in- 
sert/delete key controls line and paragraph inser- 
tion, automatic deletion, centering, margin set- 
tings and output to all printers! Includes a 

powerful mail merge. List $99.00 SALE $69.00. 
20,000 WORD DICTIONARY - List $24.95 SALE 
$19.95. EXECUTIVE DATA BASE - List $89.00 
SALE $59.00. (Disk only). 

SPECIAL SOFTWARE COUPON 

We pack a SPECIAL SOFTWARE COUPON 

with every COMMODORE 64 COMPUTER - 

DISK DRIVE -PRINTER -MONITOR we sell! 

This coupon allows you to SAVE OVER 

$100 OFF SALE PRICES! $200 -5300 sav- 

ings are possible!! (example) 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

Name 
Executive Word 
Processor 

Executive Data Base 
20.000 Word Dictionary 
Electronic Spreadsheet 
Accounting Pack 
Total 5.2 
Word Processor 

Tape 
Disk 

Total Text 2 6 
Word Processor 

Tape 
Disk 

Total Label 2.6 
Tape 
Disk 

Programmers 
Helper (Disk) 

Basic Tutor (Tape/Disk) 
Typing Teacher 

(Tape/Disk) 
Sprite Designer (Disk) 
Medicinemen (Tape) 
Weather War II (Tape) 
Professional Joy Stick 
Light Pen 
Dust Cover 

List Sale Coupon 

$99.00 S69 00 $59.00 
$89.00 $59 00 $46.00 
52495 51995 $t4.95 
$89.00 $59 00 $46 00 
$69 00 $49.00 $32 00 

$69 00 $5600 $37.00 
$79 95 S63 00 $42.00 

$44.95 539.00 $26.00 
S49 00 142 00 $29 00 

$24.95 $18.00 $12.00 
529.95 f2300 $1500 

$59 00 $39.00 $2995 
12995 $2495 $t5.00 

$29 95 
$1695 
$1995 
51995 
$24 95 
$39 95 
S 8 95 

$24 95 
$1495 
$1795 
$1795 
St595 
$1995 
$ 695 

Sts 00 
$1000 
$1200 
$t200 
sit 00 
S16 95 
S 4 60 

(See orner items in our catalog') 
Write or call for 

Sample SPECIAL SOFTWARE COUPON! 

EXECUTIVE QUALITY 
PROFESSIONAL BUSINESS SOFTWARE 

The Cadillac of business programs 
for Commodore 64 Computers 

Ilem List 'SALE 
Inventory Management $99.00 $59.00 
Accounts Receivable $99.00 $59.00 
Accounts Payable $99.00 $59.00 
Payroll $99.00 $59 00 
General Ledger $99.00 $59.00 
('COUPe1 PRICE $49.001 

VIC-20 COMPUTER $69.50 
This 25K VIC -20 computer includes a full size 66 
key typewriter keyboard color and graphics keys, 
upper /lower case, full screen editor, 16K level II 

microsoft basic, sound and music, real time 
floating point decimal, self teaching book, con- 
nects to any T.V. or monitor! 

40.80 COLUMN BOARD $59.00 
Now you can get 40 OR 80 COLUMNS on your 
T.V. or monitor at one time! No more running 
out of line space for programming and making 
columns! Just plug in this Expansion Board and 
you immediately convert your VIC -20 computer 
to 40 OR 80 COLUMNS!! List $129. SALE $59.00. 
You can also get an 80 COLUMN BOARD WORD 
PROCESSOR with mail merge. terminal emulat- 
or. ELECTRONIC SPREAD SHEET!! List $59.00. 
SALE $24.95 if purchased with 80 COLUMN 
BOARD! (Tape or Disk). 

32K RAM EXPANDER $95.00 
This cartridge increases programming power 
over 8 times!! Expands total memory to 57K 
(57.000 bytes). Block switches are on outside of 
cover! Has expansion port!! Lists for $199 (OUR 
BEST BUY!) 

60K MEMORY EXPANDER $49.00 
Sixslot - Switch selectable - Reset button - 
Ribbon cable - CARDCO. A must to get the 
most out of your VIC-20 Computer! 

6K RAM CARTRIDGE $39.00 
Increases programming power 2 1/2 times. Ex- 

pands total memory to 33K (33,000 bytes). 
Memory block switches are on outside of cover! 
Includes FREE $16.95 game. 

16K RAM CARTRIDGE $55.00 
Increases programming power 4 times. Expands 
total memory to 41K (41.000 bytes). Memory 
block switches are an outside cover! CARDCO 
Includes FREE $29.95 adventure game!! 

12" GREEN SCREEN MONITOR $99.00 
Excellent quality GREEN PHOSPHOROUS 
VIDEO MONITOR with antiglare, 1920 characters 
(80 characters x 24 rows). Save your TV! a must 
for 80 column word processors. PLUS $9.95 for 
VIC 20 or Commodore 64 Cable. 

12" AMBER SCREEN MONITOR $119.00 
Premium quality AMBER VIDEO MONITOR With 
antiglare, (80 characters x 24 rows), exceptional- 
ly clear screen, faster scanning. PLUS $9.95 for 
VIC 20 or Commodore 64 Cable 

LOWEST PRICES 15 DAY FREE TRIAL 90 DAY FREE REPLACEMENT WARRANTY 

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

I Add $10.00 for shipping, handling and insurance. Illinois residents 
please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII 

I orders. WE DO NOT EXPORT TO OTHER COUNTRIES. 
I 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 - C.O.D. 

PROTECTO 
EN T E R P R I Z E S WE LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382-5244 to order 
Circle No. 40 on Free Information Card 





Timex turns your home into a bank, 
a library,a shopping center, an airline 
reservation office, a schoolroom, an 
electronic post office and a whole 
lot more. 

The remarkable new Timex 
Sinclair 2068 computer system brings 
a fascinating world of telecommuni- 
cations into your home. 

With the addition of the TS 2050 
Telecommunications Modern, the 
new Timex Sinclair 2068 computer 
can be linked with telephone lines, 
allowing you access to other corn - 
puters around the world. 

A new world of opportunities. 
You can shop at home for thou- 

sands of items and charge them to 
your credit cards. Call on special- 
ized data banks for information. Pay 
your bills. Look up airline schedules 
and reserve your seat. Tie into Dow 
Jones News /Retrieval° for the latest 
quotes on stocks. 

You can also use your Timex 
computer and modem to send mail. 

lik Overnight, you can have a paper 
letter delivered for less than half the 
price of air express. 

It's all possible when you tie into 
telecommunications services like 

\CompuServe, Dow Jones News /Re- 

trieval° MCI Mail and THE SOURCE^^ 
Timex even makes that easier. 

$169 Telecommunications bonus. 
When you buy a TS 2068 corn - 

puter and TS 2050 modem, you'll 
also receive membership to THE 

SOURCE^^ America's Information Util- 
ity. Plus free use of the CompuServe 
demonstration area. And if you sub- 
scribe to CompuServe, two free hours 
of standard service connect time. 
Plus an introductory offer when you 
register with MCI Mail lets you send 
your first MCI letter free. 

And registering for MCI Mail 
automatically gives you a compli- 
mentary subscription to Dow Jones 
News/ Retrieval° 

Behind it all, a great computer. 
72K. Color. Sound. Under $200. 

The heart of the Timex Telecom- 
munications system is the Timex 
Sinclair 2068, a second -generation 
home computer designed with one 
purpose in mind -to be useful. With 
72K on -board memory, it's powerful 
enough to entertain you with brilliant 
color graphics and 8- octave sound. 
Plus do word processing as well as 
spread sheet functions. 

I 

I 

I 

I 

I 

Its unique one -touch entry 
requires no typing skills. And the new 
Timex Sinclair Command Cartridges 
can be used without any knowledge 
of programming. 

For your personal records, you 
can add the TS 2040 printer. For 
game playing, the Timex Sinclair 
Command Stick is designed for fast - 
action firing. And the TS 2020 Pro- 
gram Recorder makes loading 
programs fast and easy. 

So whether you use the Timex 
Sinclair 2068 for telecommunications, 
or simply as a great home computer, 
you've got a powerful performance 
package. To purchase it, see your 
local dealer or mail the coupon. 

Touch more of the world, with Timex. 
Mail to: Timex Computer Corporation, P.O. Box 3138, Dept. CE, 
Wallin ford Conn. 06492. Or cal I:1- 800- 24- T- l- M -E -X. 

Item Price Qty. Total 

Timex Sinclair 2068 Computer $199.95 
Timex Sinclair 2040 Printer S 99.95 
Timex Sinclair 2050 Modem S119.95 

Timex Sinclair 2020 Recorder S 49.95 
Timex Sinclair 2090 Command Sticks S 14.95 ea. 

Offer good only in U.S.A. Please add S5 handling 

Connecticut residents please add 71/2% State 

I Pn(I(sP r7 (hen* /money order for S 

charge. 

tax. 

Total 

$5.00 

Please charge my VISA® /MasterCardTM account no 
Exp. date 

Name 

Address 

City State Zip 

TIMEX sinlair e o 6 le 



NEW PRODUCTS 
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16 -BIT DESKTOP COMPUTER 

Monroe's System 2000 is a 16 -bit 
desktop computer built around Intel's 
new 80186 microprocessor operating at 
8 MHz. For 8 -bit compatibility, the 
2000 can be optionally equipped with a 
Z80A alternate processor. The comput- 
er is supplied with 128K or 256K of 
RAM, optionally expandable to 896K, 
exclusive of the 128K used for mono- 
chrome or 192K used for RGB color 
video display. The computer comes 
with one or two 5'/4" floppy -disk drives, 
each with a capacity of 640K (CP /M- 
86)/720K (MS -DOS). Other features 
include: two RS -232C serial ports; 
IBM -compatible parallel printer port; 
calendar /clock; five expansion slots; de- 
tached keyboard with separate keypad 
clusters for numeric entry, cursor con- 
trol, program control, and 10 user- defin- 
able function keys; 8 X 25- character text, 
640 X 400 -pixel graphics 12" amber vid- 
eo display monitor. Supplied at no extra 
cost are MS -DOS 2.0, CP/M -86 DPX, 
and GW BASIC. Options available for 
the System 2000 include word- process- 
ing, spreadsheeting, DBM, and graphics 
software; dot -matrix and formed- charac- 
ter printers; hard -disk systems; memory 
expansion plug -ins; etc. 

Circle No. 83 on Free Information Card 

HIGH- CAPACITY HARD -DISK 
SYSTEMS 
Quadram's "QuadDisk" systems are 
claimed to be the fastest, easiest -to -use 
hard -disk systems on the market for the 
IBM PC and work- alikes. They come in 
their own separate cabinets, complete 
with power supplies, and are available in 
capacities ranging from 6M to 72M, 
with a 6M removable -disk model in the 
line. Access time ranges from 30 to 50 
ms. or about three to five times faster 
than comparable systems. QuadDisk 
features a menu -driven operating system 
that eliminates the need for users to 
know complicated DOS commands to 
use it. Up to nine users can run programs 
concurrently and up to eight "dumb" 
terminals can be connected into the sys- 
tem. $1995 for 6M fixed, $2195 for 6M 
removable, $2250 for 12M, $2495 for 
20M, $2895 for 27M, $6700 for 72M 
versions. 

Circle No. 84 on Free Information Card 
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PRINTER INTERFACE CARD 

Dumpling -GX is a high -resolution 
printer interface board from Microtek, 
Inc. for Apple and Franklin computers, 
and others with similar buses. Features 
include: dual -page screen dumps, side - 
by -side screen dumps, inversions, en- 
largements, rotation, enhanced printing 

fonts, chart recorder mode, and com- 
plete formatting for printing to any 
printer among the Dumpling -GX's 
more than 30 defined control codes. In 
addition, it has bypassing of all on -board 
firmware, lower -case screen dumps, par- 
tial line -selected screen dumps, and 
jumps to user routines. 

Circle No. 85 on Free Information Card 
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COMPUTER VOCALIZER 

DECtalk from Digital Equipment 
Corp. is a text -to- speech system that al- 
lows computers to talk with human - 
quality speech. The self- contained unit 
is about the size of a modem and can vo- 
calize through its own built -in speaker, 
an audio system, or from any Touch - 
Tone' telephone. DECtalk converts 
standard ASCII text into male, female, 
or child voice at a variable rate of 120 to 
350 words per minute. Control is pro- 

vided for pronounciation and intona- 
tion. Vocabulary is unlimited for 
pronounciation for most common En- 
glish words. The user can specify an 
auxiliary dictionary of trade terms, ac- 
ronyms, and other special words. Con- 
nection to most computers is via a stan- 
dard RS -232C serial interface, and 
input is from a Touch -Tone keypad. 
Terminal and telephone line control for 
answer and dial -out are under comput- 
er control. $4000. 

Circle No. 86 on Free information Card 

COMPUTER SECURITY DEVICE 

Transcryptor from Cryptext is a com- 
prehensive computer security device 
that blocks unauthorized access to com- 
puters and terminals. It automatically 
encrypts messages upon transmission, 
decrypts upon receipt, and can be con- 
figured to provide control over employee 
access to computers and files. The 
Z80A -based device has two RS -232C 
ports and installs between a terminal or 
computer and modem or direct line. 
Encryption and decryption are automat- 
ic, requiring no special operator com- 
mands. The device generates its own 
encryption keys, a different one each 
time it is used. The encryption program 
provides roughly 23° 0O times as many 
different types of cyphertexts as the 

""1414k, 

urlT 

C2:14 

Data Encryption Standard. Trans - 
cryptor operates asynchronously and 
automatically adjusts to baud rates from 
150 to 9600. An error -detection feature 
causes automatic resynchronization 
when line noises occur. $945. Address: 
Cryptext Corp., PO Box 425, Northgate 
Station, Seattle, WA 98125. 

SOFTWIRE SOUIRCES 

IBM PC Tutorials. Cdex Corporation 
has released two comprehensive train- 
ing tutorials for users of the IBM PC 
and PC- compatible computers. The two 
products, "How to Use Your IBM PC 
with PC -DOS" and "How to Use Your 
IBM PC with CP /M -86 and Concur- 
rent CP /M ", each include four disk- 
ettes of interactive instruction and a ref- 
erence guide of important keystroke 
sequences and operating system com- 
mands. The programs are menu driven, 
and users can choose both the depth of 
instruction and the pace at which they 
learn. $69.96. Address: Cdex Corp., 
5050 El Camino Real, Suite 200, Los 
Altos, CA 94022. 

Personal Tax Planner. "Personal Tax 
Planner" from Aardvark /McGraw- 
Hill is a software package designed for 
the home computer user who wishes to 
calculate and reduce personal Federal 
income tax. It increases accuracy and 
reduces the need for tables, booklets, 
and forms. It can even be used to in- 
stantly display the tax impact of any fi- 
nancial decision. The package consists 
of a program disk, program manual, 
registration card, and update coupon. 
Current versions are available for Apple 
II, II +, and IIe and the IBM PC and 
XT computers. $99. Address: Aard- 
vark /McGraw -Hill, 1020 N. Broad- 
way, Milwaukee, WI 53202. 

Non- Arcade Computer Game. Code - 
breaker from Sylvan Glen Software 
gives users a chance to prove that they 
are smarter than their computers. This 
non -arcade type game is based on the 
Mastermind concept in which logic is 
used to break a secret code. A unique 
feature is that players can test their abil- 
ity against that of the computer on four 
skill levels, with three ways to play on 
each level. The ability of the computer 
to break the secret code increases with 
the level of difficulty so that inexperi- 
enced players can easily beat the corn - 
puter at the lowest level. Codebreaker 
uses color and is written for the IBM 
PC with 64K of RAM, PC -DOS, color 
graphics, and one disk drive. $39.95. 
Address: Sylvan Glen Software, PO Box 
31053, Des Perces, MI 63131. 
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In Computer Electronics... 

NTS 1flTh1F111M 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 ii1TROiliC 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 

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. 
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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 

NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
Resident and Home -Study Schools 

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

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 gained in its 79 years as a 

leader in technical training. The skills and 
experience gained in Vie 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 mad the coupon. Indicate the field of your choice. 
(One. only please.) FREE full color catalog will be sent to you by return mall. 

1 1 
NATIONAL TECHNICAL SCHOOLS Dept 205034 

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

Robotics Computer Electronics 
Digital Electronics Video Technology 
Auto Mechanics Home Appliances 

Air Conditioning /Solar Heating 

Name 

Address 

City 

Age 

Apt _. 

State 

Zip - -_ 
- 

_ ._Phone) ) -- -- - 
Check if interested ONLY in classroom training in Los Angeles 
Check if interested in G.I. Bil Information. 

L J 
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NEW 
PRODUCTS 

SOFTWARE SOURCES 
Idea Processor. "Docupower!" from 
Computing! is an idea organizer that 
works with any word processor. The 
product asembles your random para- 
graphs, sections, pages, or any other 
word -processor texts into a master in- 
dexed resource file of usable ideas. 
There's no need to retype anything 
you've already typed; just pick the sec- 
tions you want from the master index to 
automatically create new texts, reports, 
letters, proposals, school themes, arti- 
cles, etc. After you mark any sections, 
paragraphs, or groups of pages of text 
you think you may use again, Docu- 
power! adds the material selected to a 
master resource file and automatically 
makes an index, . sorted by category. 
New text is made up by picking num- 
bers from the indexed idea category file. 
The program is available in 20 disk for- 
mats for all CP /M, CP /M -86 and IBM 
PC- compatible computers. $149. Ad- 
dress: Computing!, 2519 Greenwich, 
San Francisco, CA 94123. 

Programming Kits. Timeworks has 
announced two new programming kits 
for the Commodore 64. Programming 
Kit II* is an intermediate game- design 
and sprite builder designed to allow in- 
termediate -level users to delve deeper 
into the powers of their computers. In 
designing a slot- machine game, users 
are taught to use arrays, FOR /NEXT 
loops, subroutines, moving graphics, 
sound, special -function keys, and the 
RND function. The use of sprites is cov- 
ered in detail, and a multi -color sprite 
builder is included with the kit. Pro- 
gramming Kit III* is an intermediate - 
level database system. Commodore 64 
users take part in the design of a funda- 
mental database that can be used for 
anything from a mail list to a date re- 
minder. Aspects covered include infor- 
mation entry and retrieval, tape storage, 
string arrays, and sorting techniques. 
Each kit, $24.95. Address: Timeworks, 
Inc., 405 Lake Cook Rd., Deerfield, IL 
60015. 

COMPUTER /RETAIL 
MANAGEMENT SYSTEM 
NCR Corp. is offering a combination 
personal computer and advanced retail 
management system in a single package. 
It consists of an NCR personal comput- 
er with an electronically operated cash 
drawer and point -of -sale (POS) and in- 
ventory management software. POS 
software provides sales invoicing or tick- 
eting and detailed sales reporting by 
salesperson and item. A helpful screen 
guides clerks through each transaction. 
The inventory management software 
can store 19 facts about each of 32,000 
unique inventory items. Inventory levels 
are automatically displayed and adjust- 
ed during each sale. An ID number fea- 
ture prevents unauthorized access. The 
system is available in two configura- 
tions, each of which includes a personal 
computer with cash drawer, 8/16 -bit 
processors, 256K of RAM, and operat- 
ing system. One configuration offers two 
floppy -disk drives and POS software for 
$4999; the other offers one floppy -disk 
drive and one 10M hard -disk system and 
POS Plus inventory management soft- 
ware for $7899. 

Circle No. 87 on Free Information Card 

AC POWER BACKUP DEVICE 
Datasaver from Cuesta Systems, Inc. 
provides up to 200 watts of ac backup 
power for computers and instruments 
during ac power interruptions and 
transients. When ac line voltage drops 
out or sags below 85% normal, 
Datasaver automatically switches over 
to its internal battery -powered inverter 

to deliver uninterrupted power for up to 
five minutes, long enough to close files 
and safely power -down the computer. 
LEDs and a buzzer provide visual and 
audible indications of the device's oper- 
ating status. Jacks are provided for con- 
necting an external 12 -volt battery to 
Datasaver for extended -period backup. 
Datasaver delivers one ampere of charg- 
ing current to the external battery. 

Circle No. 88 on Free Information Card 
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ELETUJS Eiuuk ELLIEJ 
The Best Source for Hobbyists and Professionals 

for Over 18 Years! 

Time- and Money- Saving Advice .. . 

Practical Troubleshooting & Repair Tips . . 

State -of- the -art Technology ... Hundreds 
of Projects ... Plus, Exceptional Savings 

Select 5 Books 
for Only $ 

95 

TO 

TROUBLESHOOT REPAIR 
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OSCILLOSCOPES 

1532 
List $17..95 

INVESTMENT 
ANALYSIS 

MICROCOMPUTER 

BUILD A PERSONAL 
EARTH STATION 
FOR WORLDWIDE 
SATELLITE TV 
RECEPTION 

1409 
List $15.95 

1 BEGINNER'S GUIDE TO 

ELECTRICITY t 

ELECTRICAL PNENOMEN 

1537 
List S16.95 

1479 
List 519.95 

1507 
List $15.95 
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WORD PROCESSING 
MICROCOMPUTER COMPUTER 

ERIPHERALS 
you CAN BUILD 

750 PRACTICAL 
ELECTRONIC 

CIRCUITS 

1473 
List $19.95 
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READING 
SCHEMATICS 

1451 
List $18.95 

32 ELECTRONIC 
POWER SUPPLY 

PROJECTS 

1478 
List $19.95 

1583 
List $19.95 
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REGULATOR SUURCEBOOX. 

WITH EXPERIMENTS 

1536 
List $14.95 

1486 
List $17.95 

1632 
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1183 
List $15.95 

1557 
List $14.95 

FREE When You Join Now 
7 very good reasons to join 
the Electronics Book Club 
Big Savings. Save 20% to 75% on books sure to increase 

your electronics know -how 
No-Risk Guarantee. All books returnable within 10 days 

without obligation at Club expense 
Club News Bulletins. All about current selections- mains, 

alternates, extras -plus bonus offers. Comes 13 times a year 
with hundreds of up -to- the -minute titles you can pick from 
"Automatic Order." Do nothing, and the Main selection will 

be shipped automatically! But . . . if you want an Alternate 
selection -or no books at all -we'll follow the instructions you 
give on the reply form provided with every News Bulletin 

Bonus Books. Immediately get a Dividend Certificate with 
every book purchased and qualify for big discounts of 60% to 
80% 
Extra Bonuses. Take advantage of added -value promotions, 

plus special discounts 
Exceptional Quality. All books are first -rate publisher's edi- 

tions selected by our Editorial Board and filled with useful, 
up -to- the -minute information 

List 519.95 

CONCEPTS OF 

DIGITAL 
ELECTRONICS 

1531 
List $17.95 

1604 
List $21.95 

"MD AL PO.. ANSI. 

1499 
List $21.95 

FREE guide to 
mail order sources 
for electronic parts 
and components 

A $6.95 
Value! 
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F. 
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ELECTBDlylCS BoUK E LLIE 
P.O. Box 10 
Blue Ridge Summit, PA 17214 
Please accept my membership in the Electronics Book Club and send the 5 volumes 
circled below, plus, my FREE copy of The Electronics Buyer's Guide, billing ne $2.95 
plus shipping and handling charges (payable in U.S. dollars). If not satisfied, I may 
return the books within ten days without obligation and have my membership can- 
celed. I agree to purchase 3 or more books at reduced Club prices (plus shipping/ 
handling) during the next 12 months, and may resign any time thereafter. 

1160 1183 1218 130E 1409 1431 1449 1451 1466 
1473 1478 1479 1486 1493 1498 1499 1507 1529 1531 

1532 1536 1537 1539 1543 1557 1583 1604 1632 
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State Zip 
Valid tor new members only. Foreign customers must pay in advance in U.S currency. This order 
subject to acceptance by the Electronics Book Club. PE -384 
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NEW 
PRODUCTS 

SOFTWARE SOURCES 
Accounting Package. Certified Pub- 
lic Accountant from Sundex can be used 
to organize, analyze, and manage finan- 
cial affairs. It pulls together cash flows, 
tax liabilities, and budgets for all check- 
ing, savings, and money market ac- 
counts, credit cards, stock portfolios, 
assets, and liabilities. It keeps an accu- 
rate record of past, present, and project- 
ed finances. The program features full - 
function budgeting; net -worth reports; 
income /expense, cash -flow and tax -im- 
pact statements; easily split transac- 
tions; editing from anywhere within the 
program; any type of check printing; 
menu selection; flagging of bills before 
they are due; and more. It has an on- 
screen tutorial, one -key help, and quick 
start-up. The package is available for 
IBM PCs (64K and 128K versions), 
Apple II and IIe, and TI Professional 
Computer. Address: Sundex Software 
Corp., 3000 Pearl St., Boulder, CO 
80301. 

Multiple- Functions Plotter. Plotpro 
is a set of three BASIC programs from 
BV Engineering that makes scientific 
graphs on any 80- or 132 -column print- 
er. It can be used to create linear, semi - 
logarithmic, and full logarithmic plots 
and will plot multiple functions on the 
same graph. Forced scaling and auto - 
scaling are supported, as well as option- 
al grid lines to aid in graph interpre- 
tation. A Protemp module creates tem- 
plates of the physical appearance of any 
graph and will work with user -specified 
imbedded control characters to utilize 
the features of more advanced dot -ma- 
trix printers. The package is available 
on 51/4" and 8" disks and can run under 
CP /M, TRSDOS, MS -DOS, and PC- 
DOS. $49.95. Address: BV Engineering, 
PO Box 3351, Riverside, CA 92519. 

Software for IBM PCjr. Perfect Soft- 
ware has announced availability of Per- 
fect packages for the IBM PCjr, includ- 
ing Perfect Writer word processor, 
Perfect Speller, Perfect Filer, and Per- 
fect Cale electronic spreadsheet. To be 
able to fit into the PCjr's environment, 
the software programs have been limit- 
ed in size to 128K, system calls have 
been minimized, and code portability 
has been maximized to quickly run on 
new versions of operating systems. 

Circle No. 93 on Free information Card 
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INTERACTIVE SOFTWARE 
TUTOR 

"Fastrain" from Electronic Protection 
Devices is designed to help users learn 
about popular software packages with- 
out having to struggle through complex 
documentation or attending training ses- 
sions. With audio cassettes and software 
simulations, the device teaches use of 
popular software packages through a 
unique tri- sensory approach that com- 
bines sight, sound, and hands -on experi- 
ence. The package includes both verbal 
lesson tapes and instructional software 
on disk. Played together during a train- 

ing session, the tape triggers screen dis- 
plays that match those of real software. 
The user types in responses, the screen 
displays both results and comments, and 
the tape adds guidance and narration 
and corrects the user's errors. The 
Fastrain console comes with a personal- 
ized pack that interfaces with the select- 
ed model of personal computer. Among 
the tutorial packages currently available 
are Multiplan, WordStar, and BASIC, 
with more planned. $498 for console, 
personalized pack, and learning pro- 
gram; $149 for each additional lesson 
package. 

Circle No. 89 on Free Information Card 

THE MISSING LINK 

CLyDE from About Time Computer - 
ware provides facilities for two comput- 
ers to communicate with and the ability 
for both computers to control two differ- 
ent devices simultaneously and the op- 
tion to switch between them. One of 
CLyDE's two controls exchanges de- 
vices between two computers, while the 

other control establishes the proper 
computer link for data communications. 
The device is completely passive, requir- 
ing no power source to operate. It has 
four 25 -pin subminiature D female con- 
nectors and uses standard RS -232 com- 
munications protocol. $149.50. Address: 
About Time Computerware, 2054 Uni- 
versity Ave., Rm 209, Berkeley, CA 
94704. 
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NEW 
PRODUCTS 

DESKTOP PERSONAL 
COMPUTER 
Leading Edge's new Personal Comput- 
er is built around the 8088, operating at 
a fast 7.16 MHz, and comes with 128K 
of RAM, an RS -232C serial port, and 
seven IBM PC- compatible expansion 
slots. Its features include a time -of -day 
clock with battery backup; IBM -format 
detached keyboard; 51/4" double- sided, 

double- density floppy disk drives with 
320K capacity per drive; and TTL high - 
resolution 12" green video monitor ca- 
pable of displaying up to 80 columns by 
25 lines. Software bundled with the sys- 
tem at no extra cost consists of 
Microsoft DOS 1.25; Microsoft GW Ba- 
sic; and Leading Edge Word Process- 
ing. $2895. 

Circle No. 90 on Free Information Card 

DATA ACQUISITION/ 
CONTROL SYSTEM 
The Analog Connection II from Straw- 
berry Tree is designed to simplify data 
acquisition and control at low cost. It is 
for laboratory and industrial use in data 
logging and process monitoring and 
controlling. It can be used to measure 
temperature, pressure, flow, and other 
voltage or current analog source, to turn 
on and off heaters, fans, pumps, etc. It 
can display maximum, minimum, aver- 
age, or difference information or set 
alarm limits on any input. Measuring 
accuracy is rated at 0.04 %, noise rejec- 
tion is 110 dB common mode and 73 dB 
normal mode, and input protection is to 

150 volts. Ten input ranges span from 
25 mV to 10 V and from 2.5 mA to 50 
mA. The device is designed for use in 
Apple II, II -f-, and IIe computers. Ad- 
dress: Strawberry Tree Computers, 949 
Cascade Dr., Sunnyvale, CA 94087. 

SOMME soins 
Arcade -Style Games Board. Apple 
computer owners can enjoy the same 
fast action and visual and sound effects 
as Dig arcade machines with a new plug - 
in peripheral card from Synetix, Inc., 
reports the company. The SuperSprite 
board allows numerous animated ob- 
jects to occupy the screen at the same 
tune, each independent of the other and 
the background graphics. SuperSprite 
synchronizes Apple background graph- 
ics, animated sprite graphics, sound ef- 
fects, and synthesized speech. The 
SuperSprite board plugs into slot 7 in 
the Apple computer. $395, includes 
board, software utilities, and demo disk- 
ettes. Address: Synetix Inc., 15050 N.E. 
95th, Redmond, WA 98052. 

Print Spooler. Tall Tree's JSPOOL is 
the DOS 2.00 sequel to the company's 
print spooler for DOS 1.10. JSPOOL is 
an installable device driver that is com- 
patible with both parallel and serial 
ports and permits Xon /Xoff protocols. 
It offers nine special processing com- 
mands that can be inputted by the user 
directly or placed at the top of text files 
and automatically inputted as the spool - 
er processes each file. With these com- 
mands, tabs, odd /even page bound- 
aries, and baud rate can be set. The 
commands also control pausing or con- 
tinuing print execution, flushing the 
spooler buffer, and directing output to 
one of seven printers. JSPOOL permits 
the user to change the size of the spooler 
buffer from the default of 2K all the way 
up to 2M. $40, includes source code. 
Address: Tall Tree Systems, 1032 
Elwell Ct., #124, Palo Alto, CA 94303. 

Electronic Mail. Members of The 
Source can now send E -COM electronic 
mail letters direct from their computers 
to any destination in the US. E -Com 
(Electronic Computer Originated First- 
Class Mail) letters from users of The 
Source are received in New York, 
batched, processed and sent on to the 
serving post offices. The messages are 
printed on paper, inserted into enve- 
lopes, and delivered as first -class mail 
by the US Postal Service. Cost of the 
service is $1.35 for the first page and 
$0.25 for the second. There is a two - 
page limit. Address: The Source, 1616 
Anderson Road, McLean, VA 22102. 
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NEW 
PRODUCTS 

TOUCH -SENSITIVE INPUT PAD 

The PowerPad from Chalk Board, Inc. 
is a touch -sensitive input device for 
home computers that replaces the key- 
board as a means of accessing a comput- 
er. Its 12" X 12" active surface contains 
100 switches per square inch. With dif- 
ferent software, PowerPad allows users 

to redefine the working surface at will. 
Mylar overlays (one comes with each of 
the firm's software packages) are im- 
printed with arrangements of color -cod- 
ed areas that serve as both menu and 
function keys. PowerPad connects to 
the computer through a serial interface, 
usually the game port. $99.95. 

Circle No. 91 on Free Information Card 

DOT- MATRIX IMPACT 
PRINTER 

The new RX -80 F/T dot- matrix impact 
printer from Epson has all the features 
of the original RX -80 plus friction and 
tractor feed. It has a rated printing 
speed of 100 cps and offers a choice of 
two 96- character ASCII sets, nine inter- 
national character sets, and 32 HX -20 

graphics characters. Available with the 
printer are 128 type styles including 
emphasized, double- strike, elite, and 
italics. Other standard features include: 
user -replaceable printhead; logic -seek- 
ing, bidirectional printing; underlining; 
and special Quiet Mode that reduces 
noise level during the printing opera- 
tion. $599. 

Circle No. 92 on Free Information Card 

SOFTWARE SOURCES 
Introductory Science Software. 
Software Arts has introduced 
TK!SolverPack for Introductory Sci- 
ence, which includes 12 models that 
contain the necessary equations, values, 
and tables for solving problems in phys- 
ics, chemistry, and biology. The models 
can be used in introductory courses in 
secondary schools and colleges. They 
are usable as is or can be easily modified 
by the user. Models included are: popu- 
lation growth, motion with constant ac- 
celeration, electrical circuit, and chemi- 
cal. Programs are currently available 
for the IBM PC, Digital Professional 
350 and Rainbow 100, and Wang Pro- 
fessional Computer. $100. 

Circle No. 94 on Free Information Card 

Computer Padlock. Code Keeper, a 
cassette -loaded program from Sherman 
Electronics for the TRS -80 Model 100 
portable computer, protects the entire 
computer from unauthorized use. It se- 
cures all files in the computer's memory 
from prying eyes, and prohibits anyone 
without the correct password from run- 
ning any of the programs. If the owner 
of the computer should leave it behind 
somewhere, when the finder turns the 
unit on, it will inform him of the own- 
er's name and phone number. The pro- 
gram requires 1K of memory. $25. Ad- 
dress: Sherman Electronics, PO Box 
63 -04, Miami, FL 33163. 

Music Composition Teacher. Music 
Construction Set is an advanced soft- 
ware program that serves as a music 
composition and learning tool. The soft- 
ware from Electronic Arts lets experi- 
enced and inexperienced musicians 
compose and play their own music on 
Apple and Commodore 64 computers. 
Users manipulate an on- screen "hand" 
with a joystick, keyboard, or touch pad 
to position notes, rests, sharps, flats, clef 
signs and other musical symbols on a 
formatted staff. They can then immedi- 
ately hear the results. A cut -and -paste 
feature allows the mixing of rhythms 
and melodies at different volumes and 
speeds, and with different tone qualities. 
Compositions can be stored on disk. 
The software also includes a library of a 
wide range of musical selections. $40. 
Address: Electronic Arts, 2755 Campus 
Dr., San Mateo, CA 94403. 
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N Cr commodore 

SX -64 g 00 
PORTABLE 869 

CBM 8032 9599 
8128 -80 $769.00 
CBM 64K Memory Board $269.00 
8032 to 9000 Upgrade $269.00 
2031 LP Disk Drive $299.00 
8050 Disk Drive $949.00 
8250 Disk Drive $1199.00 
4023 Printer $379.00 
8023 Printer $569.00 
6400 Printer $1399.00 
Z -RAM $499.00 
Silicon Office $699.00 
The Manager $199.00 
Soft ROM $125.00 
VisiCalc $159.00 

PROFESSIONAL 
SOFTWARE 

Word Pro 2 Plus $159.00 
Word Pro 3 Plus $189.00 
Word Pro 4 Plus /5 Plus...each...$279.00 

I nfoPro $179.00 
Administrator $399.00 
Power S79.00 

FRANKLIN 

ACE 1000 Color Computer ....CALL 
ACE Family Pack System CALL 
ACE PRO PLUS System CALL 
ACE 12000ffice Mg mt. System CALL 

--NOT Ile EXPENSIVE" 

VIC 20 CALL 
C -64 16199 
MSD Disk Drive (C -64) $349.00 

C1541 Disk Drive $249.00 
C1530 Datasette $69.00 
C1520 Color Printer /Plotter $169.00 
M -801 Dot Matrix /Parallel... $219.00 
C1526 Dot Matrix /Serial.... $279.00 
C1702 Color Monitor $249.00 
C1311 Joystick $4.99 
C1312 Paddles $11.99 
C1600 VIC Modem $59.00 
C1650 Auto Modem $89.00 
Logo 64 $49.00 
Pilot 64 $39.00 
Simon's BASIC $19.00 
Word Pro 64 Plus $59.00 
Parallel Printer Interface $49.00 
Cale Result 64 $129.00 
Codewriter 64 $75.00 
Quick Brown Fox $49.00 

APPLE /FRANKLIN 
DISK DRIVES 

MICRO -SCI 
A2 $ 219.00 
A40 $299.00 
A70 $319.00 
C2 Controller $79.00 
C47 Controller $89.00 

RANA 
Elite 1 $279.00 
Elite 2 $389.00 
Elite 3 $569.00 
APPLE Ile STARTER PACK 

64K Apple Ile. Disk Drive 8 Controller, 
80 Column Card. Monitor II & DOS 3.3 
COMPLETE B1199 

HOM 

ATARIr 
600XL S 1 89 1 200XL .... CALL 
800XL 8299 1 OOXL .... CALL 

CJ. rJQ:JO 
(f] trJ 63 tp rrJVti.t+i O r] :... 
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1010 Recorder $74.00 
1020 Color Printer $249.00 
1025 Dot Matrix Printer $449.00 
1027 Letter Quality $299.00 
1030 Direct Connect Modem...CALL 
1050 Disk Drive S379.00 
CX30 Paddle $12.00 
CX40 Joystick...each $8.00 
CX77 Touch Tablet $64.00 
CX80 Trak Ball $48.00 
CX85 Keypad $105.00 
4003 Assorted Education.... $47.00 
4011 Star Raiders $33.00 
4012 Missile Command $29.00 
4013 Asteroids $29.00 
5049 VisiCalc $159.00 
7097 Logo $79.00 
7101 Entertainer $69.00 
7102 Arcade Champ $75.00 
8026 Dig Dug $33.00 
8030 E.T. Phone Home $33.00 
8031 Donkey Kong $39.00 
8036 Atari Writer $79.00 
8040 Donkey Kong, Jr. $39.00 
8043 Ms. PacMan $39.00 
8044 Joust $39.00 

MEMORY BOARDS 
Axton 32K $59.00 
Axton 48K $99.00 
Axton 128K $299.00 
Intec 32K $59.00 
Intec 48K $85.00 
Intec 64K $99.00 
Intec Real Time Clock $29.00 

PEßCOM 
AT 88-S1 5329.00 

$259.00 
$529.00 
$429.00 
$119.00 
$449.00 
$269.00 
$699.00 
$539.00 

AT 88 -A2 
AT 88 -S2 
AT 88 -S1 PD 
AT 88 -DDA 
RFD 40.51 
RFD 40 -Al 
RFD 40 -52 
RFD 44 -S1 
RFD 44 -S2 $869.00 

TEXAS INSTRUMENTS 
TX 99 -S1 $279.00 

RANA 
1000 $319.00 

TRAK 
AT -D2 - $389.00 

KOALA PAD 
Atari $75.00 
Apple $85.00 
IBM $95.00 
CBM 64 $75.00 

WICO CONTROLLERS 
Joystick $21.99 
3 -way Joystick $22.99 
Famous Red Ball $23.99 
Power Grip $21.99 
BOSS Joystick $17.99 
ATARI /VIC Trak Ball $34.99 
Apple Trak Ball $54.99 
Apple Adapter $15.99 
Apple Analog $37.99 

MODEMS 
ANCHOR 

Mark I (RS -232) $79.00 
Mark II (Atari) $79.00 
Mark III (TI -99) $109.00 
Mark IV (CBM /PET) $125.00 
Mark V (Osborne) $95.00 
Mark VI (IBM -PC) $189.00 
Mark VII (Auto Ans /Auto Dial) $119.00 
Mark XII (1200 Baud) $299.00 
TRS -80 Color Computer $99.00 
9 Volt Power Supply $9.00 

HAVES 
Smartmodem 300 $219.00 
Smartmodem 1200 $509.00 
Smartmodem 12008 $459.00 
Micromodem II $265.00 
Micromodem II Plus $299.00 
Micromodem Ile $269.00 
Micromodem 100 $299.00 
Smart Com II $89.00 
Chronograph $199.00 

NOVATION 
J -Cat $99.99 
Smart Cat 103 $179.00 
Smart Cat 103/212 $399.00 
Auto Cat $219.00 
212 Apple Cat $549.00 
Apple Cat 212 Upgrade $309.00 
Cat $139.00 
D -Cat $149.00 
PC-Cat $339.00 

ZENITH 
ZT -1 $309.00 
ZT -1 0 $339.00 
ZT-1 1 $369.00 

MONITORS 
AMOEK 

300 Green $149.00 
300 Amber $159.00 
310 Amber $169.00 
Color 1 $279.00 
Color 1 Plus $299.00 
Color 2 $399.00 
Color 2 Plus $419.00 
Color 3 $349.00 
Color 4 $699.00 

BMC 
12" Green 
12" Green Hi -Res 
9191.13" Color 

GORILLA 
12" Green $88.99 
12" Amber $95.99 

NEC 
JB 1260 Green $109.99 
JB 1201 Green $149.99 
JB 1205 Amber $159.99 
JC 1215 Color $299.99 
JC 1216 RGB $429.99 

PRINCETON GRAPHICS 
HX-12 $519.00 

TAXAN 
12" Green $119.00 
12" Amber $129.00 
Texan 1 RGB $279.00 

USI 
Pi 1, 9" Green $99.99 
Pi 2, 12" Green $119.99 
Pi 3, 12" Amber $149.99 
Pi 4, 9" Amber $139.99 
1400 Color $269.99 

ZENITH 
ZVM 122 Amber $99.99 
ZVM 123 Green $89.99 
ZVM 135 Color /RGB $469.99 

$79.99 
$119.99 
$249.99 

r. WEST = 
í800.648.331i 

In NV call (702)588-5654, Dept. 0307 In Toronto call (416)828.0866, Dept 0307 In PA call (717)327-9575, Dept. 0307 

P.O. Box 6689, Stateline, NV 89449 2505 Dunwin Ct.,Unit 18, 477 E. Third St. Williamsport, PA 17701 

Order Status tt: 588.5654 Mississauga, Ontario, Canada LSLITI Order Status rt: 327 -9576 
Order Status St: 828 -0866 Customer Service Number 327 1450 

No risk, no deposit on C.O.D. orders. Pre-paid orders receive free shipping within the UPS Continental United States with no waiting period for certified 
checks or money orders. Add 3% (minimum $5.00) shipping and handling on all C.O.D. and-credit card orders. Larger shipments may require additional 
charges. NV and PA residents add sales tax. All items subject to availability and price change. We stock manufacturer's and third party software for mostall 
ccmputers on the market. Call today for our new catalog. 
CANADIAN ORDERS: All prices are subject to shipping, tax and currency exchanoe fluctuations. C311 for exact pricing in Canada. 

Circle No. 11 on Free Information Card 

PRINTERS 
AXIOM 

AT -100 Atari Interface $239.00 
CD -100 CBM 64 /VIC 20 $239.00 
GP -100 Parallel Interface $199.00 

BMC 
401 Letter Quality $589.00 
BX -80 Dot Matrix $269.00 

C.ITOH 
Gorilla Banana $209.00 
Prowriter 8510P $379.00 
Prowriter 1 550P $679.00 
Al0 (18 cps) $569.00 
F10.40 $999.00 
F10.55 $1499.00 

EPSON 
MX -80FT. MX -100. RX -80. RX -80FT. 
FX -80, FX -100 CALL 

O KI DATA 
82, 83, 84.92. 93, 2350. 2410... CALL 

SMITH CORONA 
TP -2 $449.00 
Tractor Feed $119.00 

SILVER REED 
500 Letter Quality $469.00 
550 Letter Quality $699.00 

STAR 
Gemini 10X 
Gemini P15 
Delta 10 
Serial Board 

$299.00 
$449.00 
$559.00 

575.00 

SOFTWARE FOR ATARI 
BRODERBUNO 

Bank Street Writer $49.99 
Choplifter $29.99 
Track Attack $21.99 

BIG FIVE 
Miner 2049er $34.99 

DATASOFT 
Canyon Climber - $23.99 
Magneto Bugs $11.99 
Pooyan $19.99 
Zaxxon $27.00 
Word Wizard $52.99 
Spell Wizard $38.99 

ON -LINE 
Crossfire $29.99 
Frogger $26.99 
Threshold $24.99 

PARKER BROTHERB 
Frogger $38.99 
PopEye $38.99 
Q'Bert $38.99 

SPINNAKER 
Alphabet Zoo $23.99 
Facemaker $23.99 
Rhymes 8 Riddles $19.99 
Snooper Troops: 1 or 2 $29.99 

SYNAPSE 
Bluemax $24.99 
Claim Jumper $29.99 
File Manager 800 Plus $69.99 
Slime $29.99 
Shadow World $25.99 
Zepplin $26.99 

800 268 4559 f.800.233-8950 



Go after the best 
of everything. 

Don't settle for less. Especially when it comes to 
electronics training...because ever else in your life 

may depend on it. That's why you o t to pick CIE! 
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You've probably seen 
advertisements from other 
electronics schools. Maybe 
you think they're all the 
same. They're not! 

Meet the Electronics 
Specialists. 

When you pick an electronics 
school, you're getting ready to 
invest some time and money. And 
your whole future depends on the 
education you get in return. 

That's why it makes so much 
sense to go with number one... 
with the specialists...with CIE! 

There's no such thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best. They pretty much 
knew what was available when they 
picked CIE as number one. 

We don't promise you the 
moon. We do promise you a proven 
way to build valuable career skills. 
The CIE faculty and staff are dedi- 
cated to that When you graduate, 
your diploma shows employers you 
know what you're about Today, it's 
pretty hard to put a price on that 
Because we're specialists, we 
have to stay ahead. 

At CIE, we've got a position of 
leadership to maintain. Here are 
some of the ways we hang onto it... 
Our step -by -step learning 

"hands -on" training. 
At CIE, we believe theory is 

important. And our famous Auto - 
Programmed® Lessons teach you 
the principles in logical steps. 

But professionals need more 
than theory. That's why several of 
our courses get you started fast with 
"hands -on" training. Depending on 
your course selection, you could 
start with CIE's Personal Training 
Laboratory, including multimeter. 
Then, progress to the Digital 
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Learning Laboratory and build 
your own security control device 
from a kit Continue your education 
with CIE's Microprocessor Training 
Laboratory. You'll build a working 
microprocessor "from scratch" and 
learn how to program and interface 
it with displays, memories, 
switches, and more. 

Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine. Write it down and mail it in. 
Our experts will answer you 
promptly in writing. And the answer 
you get becomes a part of your 
permanent reference file. You may 
find this even better than having a 
classroom teacher. 

Pick the pace that's 
for you. 

CIE understands people need to 
learn at their own pace. There's no 

right 

CIE 

pressure to keep up...no slow 
learners to hold you back. If you're 
a beginner, you start with the 
basics. If you already know some 
electronics, you move ahead to 
your own level. 
Enjoy the promptness of CIE's 
"same day" grading cycle. 

When we receive your lesson 
before noon Monday through 
Saturday, we grade it and mail it 
back -the same day. You find out 
quickly how well you're doing. 
Progress to an Associate 
Degree, an FCC License, 
or both. 

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 
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. 
Send for more details and a 
FREE school catalog. 

Mail the card today. If it's gone, 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete information on independent 
home study. For your convenience, 
we'll try to have a CIE representa- 
tive 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. 
1776 East 17th Street. Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

YES...I want the best of everything! Send me my FREE CIE school catalog... 
including details about the Associate Degree program...plus my FREE package 
of home study information. 

PE-07 

Print Name 

Address Apt. 

City 

Age 

State Zip 

Area Code /Phone No. / 
Check box for G.I. Bill bulletin on Educational Benefits: Veteran Active Duty 

MAIL TODAY! 
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BITS& BYTES 

Rumors & Gossip 
They say Commodore is negotiat- 

ing with Mark Williams Co., Chicago, 
IL, to use the latter's Unix -like Coher- 
ent operating system on Commodore's 
Z8000 -based 16 -bit microcomputer, 
now in development. The minimum sys- 
tem is expected to include 128K of 
RAM and a 320K disk drive and sell for 
under $1000. An 8088 plug -in card op- 
tion is also expected.... In addition, 
Commodore is reported to be readying a 
portable computer employing a 16 -line 
by 80- character liquid crystal display 
and wafer -tape drive.... Texas Instru- 
ments is rumored working on a 68000 
processor card for its desktop IBM PC 
compatible system. It is expected to in- 
clude a Unix -type operating system 
with the card ... IBM may be readying 
an optional Selectric -type keyboard for 
its PC.... IBM will probably make 1.2- 
million PCjr home computers this year. 
It may also introduce an enhanced ver- 
sii)n of the PCjr shortly which it expects 
will be even more popular than the orig- 
inal. There are rumors that they are get- 
ting parts quotations to build 3 million 
of these units over a one -year 
period.... Gavilan Computer, which 
introduced a radically new portable 
computer last May is not expected to 
start shipping until March, fully 10 
months after its introduction. The 
hang -up seems to be the software for its 
integrated operating system and the ap- 
plications software which utilizes a 
mouse -like touch panel.... Coleco is 
possibly readying a new, high -end sys- 
tem that will be upward -compatible 
with its Adam system. This probably 
means that it will use a disk drive in 
place of its "stringy floppy ".... There 
are also rumors that Apple will soon in- 
troduce a color version of the Lisa com- 

puter as well as windowing and mouse 
capabilities for the Apple II and 
III.... And expect Apple to shortly in- 
troduce a portable version of the Apple 
IIe with a $900 list price.... Apple 
may also be working on a wireless 
mouse using an infrared link.... A new 
version of the Apple IIe based on the 
new 16 -bit version of the 6502 is also ru- 
mored to be in the works. It will be able 
to address 16M bytes of RAM and have 
a new high -resolution graphics display. 

16 -Bit Version of 
6502 Announced 

When Commodore scrapped the 
16 -bit microprocessor it had been devel- 
oping for several years in favor of the 
Zilog Z8000, it left the market wide 
open for an upward -compatible 16 -bit 
version of the 6502. Sure enough a com- 
pany has seized the opportunity. West- 
ern Design Center Inc., Mesa, AZ, has 
announced a 16 -bit microprocessor that 
runs 6502 software in an emulation 
mode without revision. The CMOS chip 
can address 16M bytes of memory com- 
pared to the 6502's 64K. It has an 8 -bit 
external bus and internal 16 -bit bus. 
The most amazing feature is that it is 
pin- compatible with the 6502. You just 
remove the 6502 from its socket and re- 
place it with the W65SC816. Then set 
the E -bit in the status register and it per- 
forms exactly like the 6502. If the bit is 
off, the device becomes a 16 -bit device. 

A Look At 
IBM'S PCjr 

The PCjr is far from the least ex- 
pensive home computer system on the 
market and it is certainly not the best 
buy for the money. What it has going for 
it are those three magic letters on its 
front, IBM. And just as the PC and XT 
have become the de facto standard for 
office desktop systems, the PCjr is ex- 
pected to introduce a standard into the 
home /educational computer market 
where no compatibility (even between 
systems from the same manufacturer) 
currently exists. 

So companies that want to compete at 
the upper end of the home computer 
market are expected to provide PCjr 
compatibility. The successful ones will 

be those who offer a lower cost com- 
bined with some additional value over 
what is offered on the PCjr. Also, the 
success of PCjr alone will depend to a 
great extent on IBM's ability to meet 
the market demand. 

IBM is currently limiting distribution 
to its existing marketing channels. 
There is little doubt that later this year 
it will increase its distribution channels 
to mass marketing channels. It will be at 
this point that companies such as Corn - 
modore, Atari and Coleco will begin to 
feel the competition. 

It is also expected that this year will 
see the Japanese offering machines de- 
signed specifically for the home com- 
puter market in the U.S. They have pre- 
viously tried entering the U.S. market 
with machines that have been very suc- 
cessful in Japan, but they have not met 
with success. The next wave of Japanese 

home computers is expected to be based 
on standard operating systems offered 
by Microsoft and Digital Research. The 
MSX system from Microsoft has been 
adopted by several Japanese manufac- 
turers and some of the systems are al- 
ready on sale in Japan. They are expect- 
ed to be introduced into this country 
shortly. CP /M, the popular disk operat- 
ing system from Digital Research, is 
currently being moved into hardware by 
the Japanese, so that a single chip is be- 
ing developed which includes the soft- 
ware and processor. 

The home computer market is some- 
thing brand new for IBM. It realizes 
that the consumer electronics business 
is treacherous and it is approaching the 
marketing of the PCjr very cautiously, 
especially after looking at what has hap- 
pened to Texas Instruments, Atari and 
Mattel. This caution is evidenced by 
IBM's initially limiting the distribution 
of the PCjr to its traditional channels. 
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A second thing that indicates IBM's 
cautious approach to the PCjr is the fact 
that it has contracted out the entire pro- 
duction of the unit to Teledyne. Thus, if 
IBM finds that the sales of the PCjr are 
not up to expectation, it can easily pare 
back its commitment. 

IBM will mount its most expensive 
and aggressive promotional effort for 
PCjr; probably spending well over $100 
million on space and TV advertising in 
'84. This will probably be as much as all 
its competition put together. 

The disk version of the PCjr will run 
essentially the same disk operating sys- 
tem and many of the programs designed 
for the PC XT. Thus programs such as 

Easy Writer and Multiplan will run on 
the PCjr. However, programs such as 

Lotus 1 -2 -3, which makes special calls 
to the IBM PC ROM and needs more 
than 128K of RAM, will not run on the 
PCjr. It is likely that Lotus will bring 
out a special PCjr version of 1 -2 -3. 

IBM has taken special care in design- 
ing the PCjr to minimize any erosion on 
the sales of the PC. Thus, the PCjr is not 
easily expandable and lacks the key- 
board of an office machine. Further, the 
way the machine is designed, suppliers 
of peripheral products such as key- 
boards, memory, and I/O functions 
cannot easily or economically upgrade 
the product the way they can with the 
PC and XT. 

Computer Maga- 
zines Everywhere 
One Turns 

there are now more than 200 
computer magazines published in the 
U.S. with a new one appearing almost 
every week. The five leading publica- 
tions, in terms of circulation, are COM- 
PUTERS and ELECTRONICS (600,000), 
Personal Computing (460,000), Byte 
(420,000), Popular Computing 
(306,000) and Compute! (270,000). 

With most magazines depending on 
newstand sales for the majority of their 
circulation, limited shelf space has be- 
come a problem and several of the 
newer and smaller publications have al- 
ready gone by the wayside. Recent en- 
trants have come from the larger maga- 
zine publishers such as Ziff -Davis. Even 
Time is promising to get into the field. 
And many of the smaller and older pio- 
neering magazine publishers are selling 
out to the larger ones. 

Robots Attack! 
Odetics Inc., Anaheim, CA, has 

announced a "battlefield robot" called 
the Odex -I. It is claimed that the six - 
legged "functionoid" can move over 
rugged terrain, step over obstacles al- 
most 3' high and lift up to 100 lb. 

Random News Bits 
Apple has finally released its 

hardware /software package to allow its 
Lisa computer to access IBM, Digital 
Equipment and other computers. This 
fulfills a rumor which previously ap- 
peared here.... Tandy has begun ship- 
ping CP /M for its Model 4 computer, 
fully 9 months after it was first 
announced. ...IT &T and Sperry have 
at last decided that they too have to 
jump into the already crowded IBM PC 
compatible computer market (Good 
Lucky) Digital Research has re- 
placed Microsoft on a project to develop 
a Unix operating system for Intel's 
iAPX286 microcomputer.... Apple is 
now offering a 30% discount to schools. 
IBM generally has a policy of offering a 

20% discount to schools. 

Quotation Of 
The Month 

"When you're a little guy, you have to 
pay all your own bills. But when you get 
a little more successful, you get a line of 
credit, and the bank starts paying your 
bills. Then you get a little more success- 
ful, and the bank won't pay anymore, so 

you pay your bills slower ... 30, 60, 120 
days late ... and now your vendors are 
paying your bills. Now you're even 
more successful. You get venture capi- 
talists, and they're paying your bills. 
And it used to be when you reached the 
highest level of success, you could go 
public and have the public paying your 
bills. But nowadays, when you finally 

reach the true pinnacle of financial suc- 
cess, like Chrysler, the government 
starts paying your bills." 

GEORGE MORROW 
President, Morrow Design, Inc. 

Apologies Due 
My apologies to Apple Computer. 

Back in November, I stated that Apple 
was rumored getting ready to drop the 
Apple III. I was wrong. Rather, Apple 
introduced the Apple III +, indicating 
its long -term committment to the III. 

Also, in my November column, I 
commented that I had yet to see Com- 
modore's version of CP /M for the C -64 
on dealers' shelves despite Commo- 
dore's announcement of the product 
nearly a year previous. A large number 
of readers of this column wrote to me in- 
dicating that they had indeed purchased 
the product and that it was real. Unfor- 
tunately, the November column (the is- 
sue was actually in the mails to sub- 
scribers in early October) was written in 
late July and submitted in early August. 
Thus, at the time the column was writ- 
ten, as far as I can tell, my statement 
was true. But keep those letters coming. 
I appreciate the feedback. Incidentally, 
all those responding indicated that they 

were delighted with the Commodore 
implementation of CP /M for the C -64. 

Also, Glen Kirkland, sent me a copy 
of an ad which appeared in a Washing- 
ton DC newspaper advertising the 
Timex 1000 computer for $19.97. He 
sent the ad in response to my statement 
in the November column where I said, 
"I could hardly believe my eyes, but 
there was the ad in my local paper -the 
Timex 1000 /Sinclair ZX8I on sale for 
$29.97 -how much lower can it go ?" 
Thanks Glen for showing me howlow it 
can go. Can anyone else beat it? 
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LES SOLOMON ON 

COMPUTER HARDWARE 

THOSE WERE 

THE DAYS 

AFEW days ago, during a coffee 
klatch, some of us got to talking 
about the amusing goings on in 

the microcomputer world at its birth 
(circa 1975). I thought those of you who 
weren't into computers back then might 
be interested in some of the stories from 
the beginnings of the industry. 

I 

Story Number One. Since 
the personal computer era 
really began with the Altair 
8800 computer kit, let's start 
with MITS, the company that 

brought this kit to the consumer mar- 
ketplace. The company's name was 
originally M.I.T.S., which stood for Mi- 
cro Instrumentation and Telemetry 
Systems. Founded by Forrest M. Mims, 
II (the father of our popular columnist, 
Forrest M. Mims, III), this very small 
company had its headquarters in a small 
portion of a house trailer. Back then, 
M.I.T.S. made tiny electronic devices 
that went into model rockets and air- 
planes to locate downed models, deploy 
parachutes, turn on lights, etc. 

M.I.T.S. was purchased by Ed Rob- 
erts, who planned to manufacture small 
electronic (at the time, noncomputer) 
devices. Ed changed the name to MITS 
(no periods) and shortly thereafter de- 
signed the Altair computer. 

Historically, the first microcomputer 
conference was held in 1975 in the 
Airport /Marina Hotel in downtown 
Albuquerque, NM. We could under- 
stand the "Airport" part of the hotel's 
name, but "Marina" in the Arizona 
desert? Well, it turns out that the 
mighty Rio Grande, which starts way 
up north, passes by Albuquerque, where 
it's about 10 feet wide and 2 inches deep. 
So much for marina. 

Story Number Two. Ques- 
tion: Does anyone out there 
know how the name Cromem- 
co came about? (Will anyone 
associated with Cromemco 

please refrain from giving hints ?) It 
seems that, when Roger Melen and Har- 
ry Garland designed the first Altair 

plug -in board, the historic "Dazzler," 
the world's first microcomputer color 
graphics board and a very successful 
mail -order company were born. The 
business was named after Roger and 
Harry's residence at Stanford 
University -Crothers Memorial Hall. 
The name of the enterprise started out 
to be Crothers Memorial Company but 
was soon shortened to Cromemco. 

The Dazzler conjures up some fond 
memories. The Dazzler and the 
Kaliedoscope program designed to run 
with it achieved early fame for the ran- 
dom color patterns generated. To this 
day, versions of this attention -getting 
color display are supplied with many 
modern color computers. In those days, 
there were very few computer stores, 
but they used the Dazzler as an atten- 
tion- getting device for potential cus- 
tomers. One store in New York City, in 
fact, placed a color -TV receiver in its 
window and left the Dazzler program 
running throughout the night. The traf- 
fic jam caused by hundreds of passersby 

and dozens of motorists who stopped to 
watch the hypnotic display caused the 
New York Police Department to ask the 
owners of the store, politely but firmly, 
to shut down the system. 

Story Number Three. In 
1976, Joe Weisbecker of RCA 
developed the 1802 central 
processing unit that appeared 
in the pages of POPULAR 

ELECTRONICS (the former name of 
COMPUTERS & ELECTRONICS) as the 
"Elf" microprocessor trainer project. 
This project was the forerunner of the 
RCA VIP computer. Since the 1802 was 
a low -power CMOS device, it required 
only a tiny power supply. One day, just 
to see how little power it took to keep 
the Elf alive, we made a "battery" by 
wiring a couple of lemons (the fruit, not 
the surge protector) in series and used 
copper and zinc electrodes. The idea 
was to use the minuscule amount of 
power developed from this arrangement 
to maintain just the CMOS RAMs. 
And, by .golly, it worked! So, way back 
in 1976, we had a solid -state disk, or was 
it the first portable computer? 

Story Number Four. Also in 
1976, the first East Coast 
Computer Show was held in 
the "world famous" Shel- 
bourne Hotel /Motel located 

on Atlantic City's boardwalk. This his- 
torical "convention center" no longer 
exists. It was the first place to be demol- 
ished to make way for a new Altantic 
City gambling complex. However, dur- 
ing its very brief existence as a conven- 
tion center, the Shelbourne achieved in- 
famy for three things: 

One, its dry man -made carpeting had 
the nasty habit of building up static 
charges on show attendees. Take a short 
walk across the carpet, reach out and 
touch a computer, and, ZAP!, some 
really strange things happened to the 
computer, some of them permanently. 

Two, this was the birthplace of the 
name "S -100" for the most emulated 
bus format of the time. Several micro- 
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computer manufacturers had been us- 
ing different versions of the original 
100- contact Altair 8800 bus, and the 
prevalent name was the unwieldy 
"Altair /Imsai /Processor Technology 
bus." To simplify matters, a name 
change was in order. Among the several 
different names that were proposed was 
"Roberts Bus" in honor of Ed Roberts, 
designer of the Altair 8800 computer in 
which it was first used. The name that 
won out, of course, was Roger Melen's 
"S- 100." (More recently, the S -100 
"standard" went on to become the 
IEEE -696 Standard, the first personal - 
computer bus standard.) 

Third, it was at this show that Steve 
Jobs- wearing jeans, T- shirt, and 
sneakers -had his first public showing 
of the computer that was soon to go on 
to fame and fortune. We all know this 
and later versions of it as the Apple. 

Story Number Five. My last 
story poses a question: Where 
is the original prototype of the 
Altair 8800? Somewhere be- 
tween Albuquerque and New 

York City, the computer just vanished. 
To this day, no one knows what ever 
happened to it. Ed Roberts had shipped 
to me the PE -8 (which stood for Popu- 
lar Electronics 8- bitter, the original 
name of the Altair 8800) by Railway 
Express Agency, a now defunct carrier. 
After a couple of weeks waiting for the 
computer to arrive, we began inquiries 
with REA. Amusingly, REA told me 
not to worry, since its computer never 
lost anything. Trying to track down the 
computer from his end, Ed met with as 
much success as I had. 

After about three weeks, Ed shipped 
another PE -8 to our New York offices, 
this time by a different carrier. The 
computer arrived and subsequently be- 
came the subject of the Altair 8800 
project in our January 1975 issue. 

Now the mystery. A week after Ed 
and I hinted to REA that the company 
had lost the prototype computer, REA 
suddenly went out of business. I won- 
der, could it be that REA's computer 
went berserk and lost REA? All records 
of Ed's shipment were lost. So some- 
where out there in the great United 
States, perhaps in some dark and dusty 
warehouse, sits a cardboard box con- 
taining the original Altair. If you hap- 
pen to stumble upon this historical trea- 
sure, the Smithsonian Institution would 
very much like to hear from you. 
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THE COMPUTER SCIENTIST 

LEARNING TO USE 

AN X-Y PLOTTER 

SCATTERED about my desk as I 

type this column are several neat- 
ly printed letters, a couple of 

snappy looking oscillograms, a stack of 
professionally drafted circuit diagrams, 
and a dozen or so flashy examples of 
computer -generated art. It seems to me 
incredible that a single appliance, which 
also resides on my desk, produced all of 
these publication -quality images. 

The wonderful gadget to which I re- 
fer is an x -y pen plotter, one of the most 
versatile of computer peripherals. And 
I'm certain that an x -y plotter can great- 
ly enhance the ways in which you use 
your own personal computer. 

From time to time I plan to describe 
in this column, ways to use a personal 
computer and an x -y plotter as a draft- 
ing machine, chart recorder, curve trac- 
er, oscilloscope and electronic artist. In 
the meantime, I urge you to find out 
more about x -y plotters and how they 
work. 

Even if you know relatively little 
about computer programming, you can 
quickly grasp the fundamentals of how 
x -y plotters are programmed to create 
their remarkable drawings, plots, 
graphs and works of art. What follows is 
a mini -course in plotter interfacing and 
programming that will introduce 
enough of the basics to get you on your 
way. 

Getting Started. Don't feel bad if you 
aren't a computer expert, or if your sys- 
tem doesn't have seventeen disk drives 
and a quadrillion gollybytes of storage. 
Most any computer with an RS -232C 
serial port can drive an x -y plotter hav- 
ing a similar interface. 

Your biggest battle will likely be find- 
ing out how to get the two machines to 
"speak" to one another. Happily, plot- 
ter manufacturers have finally figured 
out that not all computers are on speak- 
ing terms with one another and have be- 
gun including, in their operating man- 
uals, interfacing information for various 
(but not yet enough) computers. 

Alas, if such information isn't provid- 
ed, you may encounter major problems. 

TD 
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COLOR COMPUTER 
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Fig. 1. Interfacing a CoCo and a HP 7470A plotter. 

Misery loves company, so if you run 
into problems attempting to get a com- 
puter and plotter on speaking terms, re- 
member you're not alone. I, for one, am 
all too familiar with the frustration and 
discduragement brought on by seeming- 
ly incompatible systems and incomplete 
operating manuals. 

However, if you encounter a problem, 
before doing anything drastic, contact 
the plotter company. Hopefully it can 
advise you how to proceed. If it can't or 
won't, you're on your own. 

Interfacing Problems. Probably the 
biggest interfacing problem is that 
many plotter and computer RS -232C 
serial interface sockets have identical 
connector orientations. While that may 
at first seem perfectly logical, it means 
that the input pin of the RS -232C port of 
one machine is connected to the input 
pin of the other. Likewise for the respec- 
tive output pins. 

However, an output must talk to an 
input, not another output. Therefore, 
when two such machines are intercon- 
nected, no communication can take 
place. First, it's necessary to reverse the 
input and output connections for one of 
the machines. This can be easily accom- 

plished by using a special RS -232C ca- 
ble with the unlikely name of null 
modem adapter. Or you can save your 
money and switch the input and output 
connections in your existing RS -232C 
cable. 

Usually, this means reversing the 
connections to pins 2 and 3 at either the 
plotter or computer. While most com- 
puter serial port sockets adhere to the 
standard RS -232C pinout (using a 25- 
pin socket), others don't. If your plotter 
falls in the latter category, you'll need to 
carefully research the machine's operat- 
ing manual to determine what goes 
where. Incidentally, don't expect the 
manual to warn you about the need to 
reverse some of the RS -232C cable con- 
nections. Even manuals that mention 
the matter often do so in some obscure, 
or hard -to -find, section. 

I don't wish to discourage you fur- 
ther, but I would be remiss in failing to 
warn you that computer makers have 
taken many liberties with the traditional 
RS -232C interface. Some computers, 
for example, have a condensed RS -232C 
port that, while allowing the computer 
to send information to the plotter, fails 
to allow the plotter to send signals to the 
computer. This can cause several prob- 
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lems, not the least of which is buffer 
overflow. 

Plotters, like printers, usually include 
some memory (the buffer) into which 
incoming bytes are dumped as they ar- 
rive from the computer. The plotter 
empties bytes from the buffer as it com- 
pletes the execution of instructions in 
previous bytes. 

Since plotters are slow, it's likely the 
buffer will be filled long before the ma- 
chine has a chance to process its con- 
tents. When this occurs, the plotter 
sends a "busy" signal to the computer, 
upon receipt of which the computer 
temporarily ceases sending bytes until 
the plotter signals that the buffer has 
room. If the computer can't receive sig- 
nals from the plotter, the buffer will 
overflow and the program will not be 
properly executed. 

In such a case, buffer overflow can be 
precluded by inserting FOR -NEXT timer 
loops in the program. A typical loop 
might be: 

100 FOR D =1 TO 1000: 
NEXT D 

This loop is simply a do- nothing com- 
mand that tells the computer to count to 
1000 before proceeding to the next in- 
struction. During the delay thus provid- 
ed, the plotter has time to complete 
some of its work, thereby making avail- 
able space in the buffer for new bytes. 

While this method can eliminate buff- 
er overflows, you'll have to spend time 
experimenting with the length of each 
delay. If the plotter stops drawing for a 
few seconds or more, break the program 
to see if the computer is stalled at a tim- 
er loop. If so, reduce the FOR -NEXT 
counter value and continue execution. 

Incidentally, while you can use delay 
loops to overcome a one -way communi- 
cations limitation, a plotter can't send 
error messages to a computer without a 
bidirectional transmission link. Nor can 
it be used as a digitizer. 

Before a computer can talk to a plot- 
ter, any status or mode switches on the 
plotter must be properly set. These 
switches usually determine such mat- 
ters as paper size and the communica- 
tion protocol (e.g. baud rate, parity, 
etc.). All the plotter manuals I've seen 
clearly explain how these switches, 
which are usually located on the back of 
the machine, are set. 

Once you've managed to interconnect 
a computer and plotter, it's necessary to 

determine if commands sent by the 
computer are received and properly act- 
ed upon by the plotter. This is best done 
by sending a simple pen command to the 
plotter and watching for a correct 
response. 

While this seems simple enough, de- 
termining how to send commands to the 
plotter may require some experimenta- 
tion if the plotter's manual doesn't cov- 
er your computer. Usually commands 
are sent to the plotter as print 
statements. 

Verifying Computer -Plotter Opera- 
tion. Some computers require no initial- 
ization statements before they send in- 
structions to a plotter in the form of a 
print statement. To verify that the plot- 

The biggest 
problem is 
getting the 

two machines 
to talk 

ter can receive instructions from such a 
computer, simply write a one -line pro- 
gram that tells the plotter to move the 
pen down (or up). For instance, to veri- 
fy communications from a Radio Shack 
Color Computer to an HP -7470A plot- 
ter, enter and run this line of BASIC: 

10 PRINT # -2, "PD;PU;" 

When this line is run, the pen carriage 
should rapidly move down and then up 
again. This assumes, naturally, that the 
two machines are properly interfaced. 
Figure 1 shows how to interconnect a 
Color Computer and an HP- 7470A. 
(Though I've tried every conceivable 
variation of the connections, I've only 
been able to establish one -way commu- 
nications from the Color Computer to 
the plotter.) 

Though most computers with an RS- 
232C port can drive an HP- 7470A, I 
prefer to use a portable machine like the 
Radio Shack Model 100. This computer 
is so compact that both it and the plotter 
can be conveniently located directly in 
front of you. 

As with the Color Computer, the sta- 
tus switches on the HP -7470 should be 

set as shown in Fig. 1. Also, lines 2 and 3 

of the RS -232C port must be reversed 
when the Model -100 is connected to the 
HP- 7470A. 

When the status switches are set and 
the serial interface is properly wired, 
you can send a test instruction to the 
plotter. Sophisticated machines like the 
Model 100 require, in every plotter driv- 
er program, an initiation line to open a 
communications buffer and set the com- 
munication protocol. Here's the line 
we'll use for a test run: 

10 OPEN "COM:48N2E" FOR 
OUTPUT AS 1 

This line opens a communications file 
buffer (coM); specifies the baud rate 
(4 =600); establishes the word length 
(8 = 8 bits); determines the parity 
(N = none); provides for stop bits (2 =2 
bits); and gives the XON /XOFF status 
(E= enable). The statement "FOR 
OUTPUT AS 1" allows subsequent 
commands to be sent to the plotter 
merely by preceding them with a 
"PRINT # 1," command. 

This communications protocol line 
probably looks more complicated than 
it really is. True, if your computer re- 
quires such a line, you'll have to spend 
time looking up the proper values. For- 
tunately, most computer manuals do 
provide the information. Once you de- 
termine the protocol values, you can use 
the same set -up line in all your plotter 
programs. 

Preparing to Program a Plotter. 
There are many plotter languages, most 
of which are fairly easy to learn. Be- 
cause of space limitations, this discus- 
sion will be limited to the Hewlett - 
Packard Graphic Language (HP -GL), 
which is used by the popular HP -7470A 
and HP -7475 as well as other HP 
plotters. 

No matter which plotter you use, be- 
fore you can begin writing programs for 
it you must become familiar with the 
machine's coordinate system, plotting 
limits and, if present, scaling points. 
Figure 2, for instance, shows the coordi- 
nate system for the HP -7470A as it is 
defined when the machine is first 
switched on. When this machine's pa- 
per -size mode switch is set for standard 
8.5 x 11 -inch paper (US), plotter units 
for the X axis range from 0 to 10,300 
and those for the Y axis from 0 to 7,650. 
A single plotter unit corresponds to a 
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pen movement of 0.001 inch. 
Incidentally, notice the points 

marked P1 and P2 in Fig. 2. These are 
scaling points that define the area in 
which plotting can take place, the so- 
called hard clip plotting limits. At pow - 
er-on, P1 and P2 are located as shown in 
Fig. 2. Both Pl and P2 can be moved to 
new locations, either manually by 
means of the front panel switches or un- 
der program control. This allows a plot 
to be reduced in size and moved any- 
where on the paper. It also allows multi- 
ple plots to be made on the same paper. 

Drawing a Line. Now that we've been 
introduced to the HP- 7470A's coordi- 
nate system, we can load a sheet of pa- 
per and start drawing. This line of code 
will draw a diagonal line across the pa- 
per: SP1;PA1000,1000,PD,10000,7000. 

When this line is received by the plot- 
ter, the machine will first retrieve the 
pen from its left pen stall (SP1 means 
Select Pen 1). It will then move the pen 
to the first pair of x -y coordinates 
(PA1000,1000 means Plot Absolute to 
the following coordinate pair). The pen 
will then be placed down against the pa- 
per (PD means Pen Down). Finally, the 
pen will be moved to the second coordi- 
nate pair (10000,7000), leaving behind a 
diagonal line across the paper. 

Incidentally, notice the placement of 
a semicolon after SP1. In HP -GL, semi- 
colons are used as terminators that sepa- 
rate most instructions from one 
another. 

For these instructions to be sent from 
a computer to the plotter, they must 
first be incorporated into an appropriate 
driver program. Here's one that allows 
a Model 100 to send instructions to an 
HP- 7470A: 

10 'MODEL 100 /HP7470A 
DEMO 1 

20 OPEN "COM:48N2E" FOR 
OUTPUT AS 1 

30 PRINT #1, "SP1, 
PA1000,5000, 
PD,4000,7000;" 

Line 20 places the computer and plot- 
ter on speaking terms. Line 30 is a print 
statement that sends the HP -GL in- 
structions to the plotter. 

It's good plotter practice to lift the 
pen from the plotting medium during 
pauses and especially after a plot is com- 
plete. This keeps excess ink from bleed- 
ing onto the surface of the medium and 
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Some really attractive artwork can be created on a plotter. 

is accomplished with a PU (Pen Up) 
command. 

A nice feature of the HP -7470A is 
self -capping pen stalls that keep the 
pens from drying out. When a plot is 
completed, the final PU command can 
be replaced with SPO (Select Pen 0). 
This will lift the pen carriage and return 
the selected pen to its stall. 

Drawing Figures. Once you get a plot- 
ter to draw a line, you're only a few 
steps away from having it draw geomet- 
ric figures. In the example above, for in- 
stance, all that's necessary is to add co- 
ordinate pairs to the PA instruction in 
the print statement. For best results, 
plan ahead by making a worksheet mod- 
eled after the plotter's coordinate 
system. 

Here's a print statement that tells an 
HP -7470A to draw a triangle: 

30 PRINT #1, "SP1; 
PA5000,5000,PD, 
7000,7000,9000,5000, 
5000,5000;SPO;" 

The series of coordinates probably 
looks overly complex. But as you can 
see by the worksheet for the program in 
Fig. 3, the instruction sequence for 
making the triangle (and other figures) 
is actually very straightforward. 

Incidentally, notice that the final co- 
ordinate pair is identical to the first. 
This is because the pen completes draw- 
ing the triangle at the point where it 
began. 

Merging Graphics and Plotter Pro- 
grams. Sometimes it's handy to have a 
plotter reproduce graphics displayed on 
a computer's display. For this to take 
place, you must first embed, or insert in 
the graphics program, additional steps 
that provide the necessary instructions 
for the plotter. 

Here, for example, is a simple pro- 
gram that draws a triangle on the screen 
of a TRS -80 Model 100 portable 
computer: 

50 CLS 
100 LINE(120,32)- 

(200,0) 
200 LINE -(200,63) 
300 LINE- (120,32) 

Line 50 clears the screen, and the re- 
maining statements draw the three lines 
of the triangle. Any coordinates can be 
used so long as the x values fall within 0- 
239 and the y values fall within 0 -63, the 
maximum range of the Model 100's liq- 
uid crystal display. The values given 
above form a large triangle centered at 

(Continued on page 94) 
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"I built this 16 -bit computer and 
saved money. Learned a lot, too:' 
Save now by building the Heathkit H -100 
yourself. Save later because your computer 
investment won't become obsolete for 
many years to come. 

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

H -100 SERIES COMPUTER SPECIFICATIONS: 
USER MEMORY: 
128K -768K bytes 
MICROPROCESSORS: 
16 -bit: 8088 
8 -bit: 8085 

DISK STORAGE: 
Built -in standard 
5.25' disk drire, 
320K bytes /disk 
KEYBOARD: 
Typewriter -style, 
95 keys,13 
function keys, 
18 -key numeric pad 

GRAPHICS: 
Always in graphics mode 
640h/225v resolution; 
up to eight colors 
are available' 
COMMUNICATIONS: 
Two RS -232C Serial 
Interface Ports and 
one parallel port 

-128K bytes staedard. 
Optional. 

DIAGNOSTICS: 
Memory self -test 
on power -up 

AVAILABLE SOFTWARE: 
Z -DOS (MS -DOS) 
CP /M -85 + 
Z -BASIC Laiguage 
Microsoft B.AS C 

Multiplan 
SuperCalc - 
WordStar 
MailMerge r 
Data Base 
Manager 
Most 
standard 
8 -bit CP /M 
Software 

The H -100 is easy tc built - the step -by -step Heathkit 
manual shows you how. And eve-5/ step of the way, you 
have our pledge - "We won't let you fail." Help is as close 
as your phone, or the nearest Heat -kit Electronic Center. 

And what better way to lean state -of- the -art computing 
techniques than to 'D uild the wo-Id's only 16- bit /8 -bit 
computer kit? To run today's higher- speed, higher -per- 
formance 16 -bit software, you need an H -100. It makes a 

big difference by processing more data faster. 

Dual microprocessors for cower and compatibility. The 
H -100 handles both high -performance 16 -bit software 
and most current Heath'Z3nith 8 -bit software. 

Want room to grow`; The H -100 s standard 128K byte 
Random Access Memory complement can be expanded 
to 768K bytes - compared to a E4K standard for many 
desktop computers. 

And the industry -standard S -100 card slots support 
memory expansion and additioral peripheral devices, 
increasing future upgradaDility of the H -100. 

High -capacity disk storage, too.T -e H -100's 5.25 "floppy 
disk drive can store 320K bytes on a single disk. The 
computer also supports En optional second 5.25" and 
external 8" floppy disk drives. And an optional internal 
Winchester disk drive will be ava fable soon. 

For more information, cirde the 'Bader service number 
below. Better yet, visit your Heathkit Electronic Center for 
a demonstration, 

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

-217R4 
. 

. . . .. . 

"Heathkitl 

Heathkit Electronic Centers are units of Veritechnology Electronics Corporation. 
Heath Company and Veritechnology Electronics Corporation are subsidiaries of Zenith Radio Corporation. 
CP /M is a registered trademark of Digital Research Corporation. 
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Macintosh 
BIG STEP, 

SMALL FOOTPRINT 
C &E gets a pre- release look 

at the newest Apple computer 

By Vanessa S'chnatmeier 

APPLE Computer, possibly taking 
its cue from Robert Frost, has 
decided to take the road "less 

traveled" with its new microcomputer 
called Macintosh. It's no secret that 
most micro manufacturers are taking 
the path blazed by "Big Blue" -but not 
Apple. Its Macintosh is a low -cost 32- 
bit machine that runs under a propri- 
etary operating system. 

Aimed at what Apple terms "knowl- 
edge workers," Macintosh is a power- 
ful, yet compact and easy -to -use micro- 
computer. It is similar to Apple's Lisa in 
that it has a sophisticated user interface 
that consists of pulldown menus, win- 
dows, and icons, with pointing, selec- 
tion and other tasks handled with an 
electronic mouse. 

Although by now Macintosh has al- 
ready been released, we got to see it at a 
preview in Cupertino, CA. Here is what 
we found out. 

Overview 

At the heart of Macintosh is 
Motorola's MC68000 32 -bit micropro- 
cessor. Some standard features of the 
machine are 128K RAM, 64K ROM, a 
3.5" microfloppy disk drive, and a 9" 
black- and -white monitor. 

At its rear, Macintosh has connectors 
for the mouse and an optional disk 
drive, two serial ports, and an audio out- 
put. Inside its beige case, Macintosh is 
streamlined to the point of bareness. 

Vanessa Schnatmeier is a free -lance au- 
thor based in Northern California who 
writes frequently on computers. 

Unlike the Apple II, there are no slots 
for expansion boards. Macintosh was 
designed for standardization and auto- 
mated production, so "there just isn't 
any room" for add -ons, said a member 
of the design team. 

Macintosh's 9.7" by 10.9" footprint 
(not counting the keyboard and elec- 
tronic mouse) takes up less space on a 
desk than an ordinary in -box, and the 
unit weighs an eminently transportable 
16 lb. Macintosh is upward- compatible 
with Apple's upgraded Lisa 2 (though 
not compatible with the Apple II or 
III), and is a member of what Apple 
calls its "System -32 Family." Suggested 
retail price of Macintosh, which in- 
cludes the main computing unit (with 
built -in disk drive and monitor), de- 
tached keyboard, mouse, owner's man- 
ual, a guided tour of the machine on 
disk and tape (nicknamed MacLearn), a 
system disk, and a blank disk comes to a 
total of $2495. 

A Tool for Knowledge Workers 

The Macintosh is aimed at a segment 
of America's population that Steve 
Jobs, Apple's chairman of the board, 
calls "knowledge workers," people who 
compress information and ideas onto 
paper as a vocation or avocation. Apple 
estimates that army of workers to be 
about 25 million strong across the Unit- 
ed States, and approximately 20 million 
in the international market. 

As Mike Murray, marketing manager 
for the Macintosh division, explained it, 
the guiding philosophy behind Macin- 
tosh's (and Lisa's software) architecture 
is the creation of a "buffer zone" 
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between the computer's operating sys- 
tem and its application programs. With 
most computers, users must accustom 
themselves to varying degrees of user 
friendliness, comprehensibility, and 
learning time from program to 
program. 

With Macintosh, however, the con- 
sistent user interface imbedded in the 
ROM runs interference between the ap- 
plication program and the operating 
system. Users communicate with the 
Macintosh chiefly via the mouse and 
pulldown menus, in plain -language in- 
structions rather than scores of cryptic 
code words. 

The manual for the Macintosh is only 
about 100 pages thick, according to 
Murray, as opposed to the 3" -thick or 
multiple binders necessary for other 
systems. Murray indicated that begin- 
ning users require 20 to 30 hours of time 
to become familiar with some systems, 
while for the Macintosh the learning 
time is cut to 3 or 4 hours. Most applica- 
tions will come with training cassettes 
as well as disks, according to Barbara 
Koalkin, product marketing manager. 

Macintosh Hardware 

. 

The CPU in Macintosh is Motorola's 
32 -bit MC68000 running at 7.8336 
MHz. The 128K RAM that is standard 
with the machine cannot be expanded. 
However, when 256K or 512K RAM 
chips become available, Macintosh's 
memory could be expanded to 512K or 
1026K, respectively. Macintosh's pro- 
prietary operating system and much of 
the application base is included in the 
64K ROM. One Apple official, lauding 
the power and functionality of that 
ROM, called it "clearly the most mag- 
nificent technical achievement Apple 
has ever come up with." 

The built -in 3.5" disk drive is a modi- 
fied Sony microfloppy. The disks, 
which are protected by a hard -plastic 
shell, can be formatted for 400K bytes 
of storage. Also built into the unit is a 
black- and- white, 9" (diagonal) monitor 
that supports Macintosh's very -high- 
resolution (512 by 342 pixels) bit - 
mapped graphics capability. 

There are two RS- 232/RS -422 serial 
ports (I megabyte /sec.) at the rear of 
the machine, as well as connectors for 
the mouse and an external disk. With 
appropriate software, the serial ports 
can be used to connect to other Macin- 
tosh computers (or other Apple models) 

The 16-lb Macintosh has a mere 9.7" by 10.9" footprint 

in a networking arrangement called the 
Applebus. 

Macintosh sound is produced by a 4- 
voice sound generator with 8 -bit digital - 
to- analog conversion using a 22 -kHz 
sample rate. The sound output jack is at 
the rear of the machine. 

The detached keyboard looks similar 
to that of the Apple IIe, except that 
cursor keys are conspicuously absent. 
This is because the mouse handles 
cursor control. There are 58 keys on the 
keyboard, which is software mapped 
and has 2 -key rollover. The mouse is a 

Analog board with power supply. 

mechanical tracking device (similar to 
an upside -down trackball) with optical 
shaft encoding. It sends 3.54 pulses to 
the computer per millimeter of travel. 

Last on the list of standard features is 
a CMOS clock /calendar with battery 
back -up. There are many optional hard- 
ware devices available, too. An external 
3.5" disk drive is slated to cost $495 
($49 for a 10 -pack of disks); a separate 
numeric keypad, $129; an Apple 300 - 
baud modem, $225; a 1200 -baud ver- 
sion, $495; the Imagewriter printer, 
which can print Macintosh graphics, 
$495; and for those who want their 
Macintosh to talk to an IBM mainframe 
computer, there is Appleline, for under 
$1300. 

To make sure no one takes off with 
your Macintosh, Apple sells a security 
kit for $49 that hooks into a security slot 
on the back. If someone defeats the se- 
curity, he'll probably use the $99 fabric 
carrying case to whisk Macintosh away. 

It is also notable that Apple is dealing 
with outside hardware manufacturers 
who will produce additional Macintosh 
peripherals. Perhaps the most signifi- 
cant maker of a wide range of computer 
peripherals to get on the Macintosh 
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bandwagon is Tecmar, of Cleveland, 
OH. The company has already an- 
nounced a series of add -ons to be avail- 
able some time in the first quarter of 
1984. The most important is a 5 -Mb re- 
movable- cartridge Winchester that in- 
terfaces to Macintosh through Apple - 
bus. For those who want to use the 
Macintosh as a telephone adjunct, 
Tecmar has a telephone modem that is 
Bell 212A compatible and supports 
DTMF decoding and has pulse -tone 
automatic dialing and a full voice inter- 
face. A printer buffer and an IEEE -488 
interface are also in the works. 

Macintosh Software 

Apple currently plans to release nine 
proprietary software applications over 
the first three quarters of 1984. Two of 
the basic applications, MacWrite and 
MacPaint, were released along with 
Macintosh. The two packages sell to- 
gether for $195. (Other Apple software 
packages will retail around $100 each.) 

MacWrite is a word -processing pro- 
gram that paves the way to a perfect 
document with features such as a "rul- 
er" for tabs and margins; right, left, or 
center justification; easy modification of 
fonts and type size; and easy cut -and- 
paste operations. 

The mouse, which must be used often 
during word processing, may be a small 
stumbling block for some people. Al- 
though users may not have any difficul- 
ty in manipulating the mouse to edit 
copy or mix and match paragraphs, 
some may have a spot of trouble switch- 
ing back and forth between the mouse 
and the typewriter keyboard when 
editing a document. My opinion is that 
15 or 20 minutes of experimentation 
with the mouse, to get used to maneu- 

Digital board has CPU and RAM. 

Macintosh is a 
powerful, yet 
compact and 
easy -to -use 

microcomputer 
vering it on a surface and selecting op- 
tions with the pushbutton, will stand 
the user in good stead when using 
MacWrite. 

MacPaint is a sophisticated graphics 
program that provides a palette of 
shapes, fonts, lines, and sizes, enabling 
the user to draw or "paint" freehand 
with the mouse. 

modified on the pixel level. Drawings 
can be touched up or fonts can be modi- 
fied or changed for the needs of a partic- 
ular project. 

On the Macintosh, information can 
be handled independently of the appli- 
cation under which it was entered, mak- 
ing it easy to paste a variety of drawings 
created on MacPaint into a company 
memo, or to interpolate captions from 
MacWrite into a slew of different 
drawings for any purpose. 

Another application due in the first 
quarter of 1984 is the MacTerminal pro- 
gram, which allows Macintosh to emu- 
late VT 100, VT 52, and TTY terminals. 
Also with Appleline (similar to IBM's 
Irmaline), it will be possible to emulate 
as IBM 3278 terminal. 

Two more applications should be 

Built -in monitor and 3.5" disk drive. 

Other intriguing features of the 
MacPaint application are the brush, the 
spray -can, (which indeed produces a 
line and texture similar to that of the fa- 
miliar aerosol), and a lasso that lets us- 
ers knot freehand loops around an irreg- 
ular figure they wish to copy. 

Another of MacPaint's bells and 
whistles is an option that generates mir- 
ror -image graphics. Though probably 
not a high -usage feature, the images cre- 
ated with this feature are alluring in a 
Rorschach -like way. 

Perhaps the most interesting aspect 
of MacPaint is it fat -bits option, which 
magnifies a selected area of the screen 
and permits the text or drawings to be 

available in the second quarter: MacAs- 
sembler /Debugger and MacPascal. The 
MacPascal editor, demonstrated at the 
Macintosh preview, gives Pascal pro- 
grammers a boost in several ways. For 
example, they can stop a program at the 
command currently executing. Also, 
they can split the screen to simulta- 
neously view the code as it executes and 
the output of the program as the pro- 
gram progresses. A demonstration pro- 
gram that we were shown at the pre- 
view, a graphic display of boxes rotating 
in an inward spiral, illustrated the pow- 
er of this feature for visualizing and re- 
fining the result of a program, especially 
in the graphics field. 
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The final four applications from Ap- 
ple, MacProject, MacDraw, MacLogo 
and MacBasic, should hit the store 
shelves sometime during the third 
quarter. 

Apple hasn't kept the goodies to itself 
for Macintosh software, however. Mike 
Boich, resident "software evangelist" 
for Apple, indicated that, as of Novem- 
ber 1983, 75 developers had been "seed- . 

ed" with the Macintosh technology and 
operating system, with approximately 
100 software developers expected to be 
working on products by the release date 
in January. 

Several major software publishers 
have thrown considerable backing be- 
hind Macintosh. Microsoft, for exam- 
ple, has developed nine software prod- 
ucts and eight books for Macintosh. 
Microsoft officials expect 50% of 1984 
revenues to be generated from the sale 
of Macintosh related products. 

Some of the software and suggested 
retail prices from Microsoft are: MS- 
BASIC ($150), Multiplan ($195), Word 
($195), Chart ($125), File ($195), Bud- 
get ($100), Financial Statement ($95), 
Cash Plan ($100), and Personal Finance 
($95). Word is a word processor that in- 
cludes a merge facility, Chart is a busi- 
ness graphics program, File is a data- 
base or list management program, and 
Budget, Financial Statement, Cash 
Plan, and Personal Finance are four 
"Expert System" products that work 
with Multiplan, Microsoft's spread- 
sheet package. 

Software Publishing Co. will market 
PFS File and PFS Report for Macintosh 
for a suggested retail price of $100 each. 
Lotus Corp. is working on 1 -2 -3 for 
Macintosh. Apple also expects thou- 
sands of other packages for Macintosh 
to appear. 

Lisa 2: A "Big" Macintosh 

At the same time that Macintosh was 
introduced, Apple announced Lisa 2, 
which replaces the original Lisa. Lisa 2 

will be marketed in three different con- 
figurations. The first, named Lisa 2, will 
come standard with 512K RAM, a 12" 
black -and -white monitor, and one 3.5" 
microfloppy for a suggested retail price 
of $3495. A second product, Lisa 2/5, 
will include a 5M -byte external hard 
disk and will sell for $4495. A third 
product, Lisa 2/10, will have a 10M- 
byte hard disk and sell for $5495. 

The applications software, which 

Lisa is so famous for, will sell for $200 to 
$400 each. To run the applications, a 
512K add -on memory board is needed 
that costs $1350. The operating system 
for Lisa 2 is an additional $295. 

One of the problems with the original 
Lisa was its slow performance in load- 
ing and saving documents. Lisa 2 re- 
portedly works much faster, showing 
increases in speed of 100- 200 %. 

Lisa 2 will run all Macintosh software 
and, in fact, is an ideal configuration of 
a "big" Macintosh. A program called 
"MacAlike" allows Lisa 2 to emulate 
Macintosh. Some obvious pluses of Lisa 
2 over Macintosh are the additional 
memory, larger screen display, and up- 
grade possibilities. Multitasking is an- 
other feature of Lisa 2. Although both 
machines have integrated software, Lisa 
2 can juggle numerous different folders 
at once. 

For those interested in using Lisa as a 
Unix workstation, two companies, 
Unisoft and Santa Cruz Operations, are 
marketing single and multi -user Unix 
systems that run on Lisa 2/5 and 2/10. 

What happens to owners of the origi- 
nal Lisa? Wayne Rosing, general man- 
ager for the Lisa, said that Apple will of- 
fer retrofit kits free of charge to 
everyone who currently owns a "Lisa 1" 
so that the 3'/2" disk drive will be avail- 
able to all. "We assure you we're taking 
care of our early customers," said 
Rosing. Users who want to upgrade 
fully to retain the ProFile as well as the 
10M -byte hard disk can purchase a ret- 
rofit kit for that operation for "below 
$2000, with no profit to us," added 
Rosing. He noted that the expected vol- 
ume of third -party software should en- 
tice Lisa owners to switch to the 3'/2" 
microfloppy. 

di File Edit Search Format Font Style 

Sample Memo 

t... 12 .y i 13a.1.a.14i.1 a 15 

MI CI O k ODO® 

Date: 
To: 
From: 

July 16, 1984 
Robert 
Elizabeth 

Re: Finance Meeting Agenda 

Here are my comments on your proposed agenda for the Finance 
group meeting next week 

MacWrite allows text in many sizes, fonts, and styles. 

FIle (tilt boodles Font F ontSlze Style 

_ THE BIG APPLE 

O 

O 

Q 

t 

ISM 

t 

IIIIIIIII 11111 1111::`.`.`°_)111111MIIRRW: a.l....=.M..::1REIRIIII1IRVX::.:41 
MacPaint makes it easy to achieve beautiful visual effects. 

46 Computers & Electronics 



Macintosh, unlike Apple I1, has no expansion slots. 

Customers will have to lose their 
5'/4" drives to upgrade. The prospect of 
transferring megabytes worth of data 
from one storage medium to another 
may fill some users with trepidation, but 
for most, indicated Rosing, the data 
contained on their floppies is just back- 
up for the information stored on the 
hard disk. "In our survey there has not 
been anyone with so much data that 
they'd have to unbuild it and start 
again," he said "including the staff 
at Apple itself. Most people tend to keep 
their working data at about 5 

megabytes." 

Apple 32 SuperMicro Family 

As well as making Macintosh and 
Lisa 2 upwardly software -compatible, 
Apple has developed a Lisa and Macin- 
tosh network via the Applebus system 
interconnect. Applebus, which is built 
into both computers, is a 230.4K baud, 
32 -node, 1000 -foot interconnect that 
supports networking software. 

Applebus will allow not only the Lisa 
and the Macintosh to electronically ex- 
change documents, but also the Apple 
II and III family, at the text- transmis- 
sion level. Graphics, a slightly more 
complex level of programming, won't 
always cross the fence between the ar- 
chitecture of the II /III and Lisa /Mac 
families. 

Apple has also decided to drop its ill - 
starred Applenet, which Rosing called, 
"A great technical solution for a prob- 
lem that no one wanted solved." 
Applenet capability would have cost 
$300 extra on the Macintosh and $500 
extra on the Lisa. 

In place of the Applenet, Apple has 
taken the surprising step of deciding to 
support IBM. "We really feel that there 
is one network of interest to the 
world -it's called the IBM local area 
network," said Rosing. Therefore, Ap- 
ple will support the IBM LAN, while 
pushing its own Applebus. "We're also 
going to make full documentation avail- 
able for Macintosh, and third parties, 
including IBM, can design all the good- 
ies they want for it." 

As companions to he Apple 32 
SuperMicro System group of products, 
Apple plans to release two more prod- 
ucts: an inexpensive laser printer, which 
will reportedly be able to print at high 
speed any document produced by the 
Macintosh or Lisa, and a file server of 
74M bytes, with 20M -byte cartridge on 
an 8" Winchester disk. Apple plans to 
make the prices of these products "very 
aggressive," possibly at less than 
$10,000 for the file server and less that 
$5000 for the laser printer. 

The market for all these products will 
be schools, universities, and the high 
end of small business. 

International Macintosh 

The Macintosh will be shipped to 
points outside the United States begin- 
ning in April. One major difference be- 
tween the Macintosh and similar per- 
sonal computers is that Apple has made 
tremendous efforts to localize the com- 
puter. Localized units have been de- 
signed for the United Kingdom, France, 
Germany and Italy. A bit further down 
the road are units for the Dutch and 
Swedish markets, perhaps even Hebrew 
and Arabic. 

"We did this because it has been a 
very American and English industry," 
said Joanna K. Hoffman, international 
marketing manager for the Macintosh. 
"People who have used computers in 
any country have had to learn English, 
whether it has been mainframes, minis 
or micros; it has all been coming pri- 
marily from U.S. manufacturers. At the 
last Hanover Fair (a major European 
computer trade show), even Siemens 
was showing personal computers that 
spoke only English. And then they 
come back and say, `The personal com- 
puter market in Europe hasn't taken 
off.' Clearly, if you (an English speaking 
person) had to use a machine that was in 
Japanese, it wouldn't have taken off in 
the States either." 

Apple feels that a localized Macin- 
tosh will be extremely important for 
third -party software developers in Eu- 
rope, because a machine that speaks 
their own language has a wealth of op- 
portunities for them to increase their 
market size and market share. Hoffman 
said that Apple plans to set up third - 
party localizers for software, to whom 
they can refer software developers. That 
network should be in place by April. 

"The reason that the Macintosh can 
be relatively easily localized," said 
Hoffman, "is the nature of the underly- 
ing firmware architecture, which sepa- 
rates the algorithms from the data. As a 
result, programmers don't have to wor- 
ry about the language or format of the 
data as much." 

She gave the example of a Macintosh 
program that one desired to translate 
into French. "To put in a French pro- 
gram, you ask the program to give you 
all the dialogue boxes; you get them on 
the screen, reshape them and resize 
them, and the program will use them 
automatically. The same is true of the 
menus, the keyboard types, and the lay- 
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Macintosh 

outs. In hours, she said, one could local- 
ize software that previously would have 
taken months." 

As another part of its efforts to make 
Macintosh international, Hoffman 
pointed out the icons used to direct the 
user within the programs and the labels 
on the external ports. As much as possi- 
ble, Apple avoided using English and 
stressed the usage of internationally rec- 
ognized symbols and pictures. 

Apple has also been localizing pro- 
grams for the IIe, the III and the Lisa. 
Hoffman predicted that the internation- 
al market should equal the domestic 
market for the Apple family of comput- 
ers in about 4 or 5 years. 

A Bushel of Macintoshes 

Macintosh's list price of $2495 is 
made possible in part because of the in- 
novative assembly methods used in its 
production. A Fremont, CA, factory 
will churn out Macintoshes at the rate 
of one every 27 seconds when produc- 
tion is in full swing. The Macintosh was 
designed for automated production. 
The Fremont plant utilizes up- to -the- 
minute robotics technology to clap to- 
gether Macintosh in six easy pieces. 

What Won't Be Coming Soon 

Close observers of this discourse may 
have noticed that despite the numerous 
possibilities of Macintosh's various ap- 
plications, especially in graphics, one 
obvious option is not available: color. 

"We can't do everything," said Steve 
Jobs. He indicated that a higher priority 
on Apple's list is a smaller, more porta- 
ble computer, one which would be 
"book- sized." 

No parallel port was included either, 
because it would have taken up too 
much "real estate" on the printed 
board. One rumor about the Macintosh 
before its release was that somehow it 
would support both the Apple propri- 
etary operating system and MS -DOS. 
That, too, won't happen within Apple, 
though Apple will be completely open 
to someone endeavoring to write an 
application to accomplish that 
compatibility. 

Despite these few omissions, Macin- 
tosh is an impressive product and wor- 
thy of taking the "less- travelled" road. 
Apparently, much of Apple's future de- 
pends on Macintosh, so its success or 
failure will truly make "all the 
difference." 

BREEDING A NEW 
VARIETY OF APPLE 

The technical challenge faced 
by the Macintosh design team 

By Vanessa Schnatmeier 

THE soul of every new machine is 
different. Some computers 
evolve in an atmosphere of pure 

expediency and competitive frenzy; oth- 
ers begin as shy children pushed into the 
limelight; still others just grow. 

The soul of the Macintosh, to look at 
the backgrounds of the members of its 
design team, should be half genius, half 
clown. How else to assess designers who 
list as their educational background, 
"BSEE, MSEE, Steven Wozniak Uni- 
versity," or note as a major achievement 
having "welded a life -size razorback 
hog for the Mid -American Center Mu- 
seum in Hot Springs, Arkansas "? 

What set the Macintosh design team 
apart from many other corporate com- 
mittees was the way its members were 
recruited to the project, largely on their 
enthusiasm for the unborn computer, 
rather than solely on the basis of their 
on -paper qualifications. "We looked for 
that twinkle in their eye," said Joanna 
Hoffman, international marketing man- 
ager for the Macintosh. 

At the beginning of the project, in ear- 
ly 1980, the Macintosh team was very 
small, three or four people who were fas- 
cinated by the possibilities of the Macin- 
tosh. "It was a maverick product, out in 
the boonies," said Hoffman. "At first 
the corporation was very skeptical. It 
was hard to prove ourselves." 

Many members of the core team had 
had previous experience working with 
the Apple II, through peripherals or 
software. The basic goal for the Macin- 
tosh was similar to that of the II, 
acording to Hoffman: a computer that 
could be used by all, even the "comput- 
er- naive." 

Several concepts formed the back- 
bone of design decisions for the Macin- 
tosh: small size, portability, no add -on 
slots, design for mass production, incor- 
poration of the Lisa's user interface, and 

high -resolution graphics. 
The original Macintosh prototype, 

back in what Hoffman calls "the pre - 
Mac period," was designed by Burrell 
Smith as an 8 -bit computer based on the 
6809 microprocessor. Soon it became 
apparent that the 6809 lacked the neces- 
sary power to accomplish the other aims 
for the computer, so the team quickly 
switched to the 32 -bit 68000 from 
Motorola. 

Once the microprocessor had been 
chosen, the team continually tried to 
push the technology just a little bit far- 
ther, particularly in the realm of soft- 
ware, while keeping the machine small, 
sturdy, and reliable. Wherever possible, 

The team 
continually 

tried to push 
the technology 

just a little 
bit farther. 

the hardware for the Macintosh devel- 
oped from off -the -shelf products in- 
stead of custom components. 

Steve Wozniak's design for the Apple 
II and for the Disk II inspired the bare - 
bones layout of the Macintosh's logic 
board. Thanks to the wonders of PAL 
chips, the digital board packs in the cus- 
tom graphics processor, a disk control- 
ler, hardware for sound and speech (in 
preparation for the coming wave of 
voice synthesis), the mouse connection, 
and the user interface, modeled on the 
"Lisa Technology." The analog board 
contains the computer's display elec- 
tronics, and its power supply. 
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The corps of a new Apple (left to right): Andy Harzfeld, Chris Espinosa, 
Joanne Hoffman, George Crow, Bill Atkinson, Burrell Smith and Jerry Manock. 

And that's all she built just two 
boards for a 32 -bit, 128K RAM ma- 
chine. This spare arrangement plays a 
crucial part in the mass- producibility of 
the Macintosh. "The Macintosh was de- 
signed to be built in the millions, with a 
minimal number of boards," said Bar- 
bara Koalkin, product marketing man- 
ager. The chief production plant for the 
Macintosh is capable of assembling one 
computer every 27 seconds, according 
to Apple figures. 

Because of the decision to keep the 
number of boards low, the team decided 
to keep it a closed machine, and elimi- 
nated extra room for add -on memory 
boards or peripheral controllers. The 
Macintosh wasn't aimed at the comput- 
er hobbyist, according to Koalkin. It's 
for the general user, who would proba- 
bly be happiest if he or she never had to 
touch the back of the machine at all and 
could instead treat it as just another 
tool, like a blender or a telephone. 

Incorporating the Lisa's user- inter- 
face technology, while making the Mac- 
intosh more accessible to the interna- 

tional market was a triumph of the 64K. 
ROM, indicated Hoffman. The Macin- 
tosh made only a few small changes in 
the basic Lisa programs, but corn - 
pressed those same programs to bring 
them within the reach of a 128K RAM 
machine. 

Two major decisions about the Mac- 
intosh came along relatively late in its 
development. High -resolution graphics 
had always been a primary goal for the 
computer, but until 1982 the Macintosh 
was slated to have only a 384 -by -256 
pixel display, certainly acceptable for 
business graphics, but not "at the lead- 
ing edge of technology," Hoffman said. 
The efforts of George Crow, analog 
manager, pushed the resolution of the 
display to 80 dots per inch. 

The leap to the 3.5" hard jacket 
microfloppy also came late in the game. 
"We decided to go with the Sony disks 
because they were able to almost double 
our capacity," said Koalkin. "They're 
also much easier to handle than the 
fragile 51/4" floppies," she added. "Peo- 
ple just leave them scattered around on 

their desks or lying in their pockets. I 
carry them in my purse, where they get 
knocked around and nothing happens." 

Much of the team's unity of purpose 
came from Steven Jobs, both Hoffman 
and Koalkin concurred. While the de- 
sign team didn't accept a new member 
unless the entire group approved of him 
or her, much of the recruitment for the 
team came from Jobs, who lured people 
away from other companies, pulled 
them off other projects, or otherwise ca- 
joled them into joining the group if he 
felt they would be good for the project. 

"Steve was always very involved on 
every level," said Hoffman. "He's a real 
technophile, and also a very esthetics 
conscious person. The design people 
sometimes felt very frustrated, because 
he'd notice every detail and say, `Could 
you change this another degree and a 
half?' Even the styrofoam in the box had 
to give the sense of immediate gratifica- 
tion. He's a vey motivational kind of 
guy, like a Roman legion commander. 
He really knows how to motivate small 
groups of people to produce." 
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Quick on the Draw: 

INEXPENSIV 
PLOTTERS 

Consider an x -y plotter as your next hardware acquisition 
By Forrest M. Mims, Ill 

Beautiful effects can be achieved with three -dimensional contour plots such as this. 

THE x -y plotter is among the most 
versatile of computer peripher- 
als. A sophisticated electrome- 

chanical drawing machine, the plotter is 
like a computer- driven robot whose sole 
purpose is to draw, on paper or plastic 
film, any design, shape or pattern whose 
parameters have been incorporated into 
an appropriate driver program. 

When personal computers first be- 

Forrest M. Mims, III, is a contributing 
editor to C &E and the author of numer- 
ous best -selling books about microcom- 
puters and electronics. 

came available, x -y plotters cost as 
much as luxury sedans and were very 
difficult to program. Only well -financed 
laboratories and universities could af- 
ford them. So relatively few computer 
users were familiar with their operation 
and fewer still could program them. 

Happily, the cost of plotters has re- 
cently followed the precedent set by the 
plunging prices of personal computers. 
Now you can buy a high -quality, multi - 
pen plotter for under $1000. If you can 
settle for plots on paper 41/2" wide, you 
can purchase a 4 -color plotter for as lit- 
tle as $200! 

Early plotter "languages" resembled 
machine language codes and were there- 
fore very primitive and exceedingly dif- 
ficult to implement. Fortunately, at the 
same time plotter prices were falling, 
their manufacturers were making im- 
portant advances in plotter program- 
ming languages. 

Today's plotters are supplied with 
high -level, mnemonic -structured in- 
struction sets which, when compared 
with the earlier languages, are very easy 
to use and remember. PU, for instance, 
means Pen Up in HP -GL, the powerful 
graphics language used by Hewlett- 
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Packard plotters. Similarly, PD means 
Pen Down and PAx,y means Plot Abso- 
lute (i.e. move the pen) to the point spec- 
ified by the x -y coordinates. 

Having long been impressed by the 
capabilities and the potential of x -y 
plotters, I purchased one long before 
buying a printer. It was my sole corn - 
puter output device for nearly a year. 

Since some of my friends failed to 
share my enthusiasm for plotters, I was 
delighted when David A. Ahl, editor of 
Creative Computing magazine, ex- 
pressed his zeal for plotters in the Octo- 
ber 1983 issue of the magazine he edits. 
"I feel," Ahl wrote, "that plotters repre- 
sent a vast, untapped resource for artis- 
tic expression, and should be the com- 
puter peripheral of choice after a disk 
drive." 

Ahl is certainly correct about the ar- 
tistic potential of the plotter. On a re- 
cent tour of Houston Instruments, a 
major manufacturer of plotters, I saw 
some truly spectacular examples of 
plotter -generated art created by a gifted 
programmer in his spare time. 

Of course, being very versatile ma- 
chines, plotters can also perform tasks 
far more mundane than creating art- 
work. For example, they are becoming 
increasingly popular for producing 
business graphics. Indeed, some compa- 
nies use plotters solely as the hard -copy 
output device for a computer that does 
nothing but make publication -quality 
posters, signs, name cards, business 
forms, pie charts and assorted kinds of 
bar and line graphs. While these appli- 
cations are important, plotters are su- 
perbly suited for much tougher assign- 
ments like drafting. They can draw such 
things as maps, surveys, house plans, 
and circuit diagrams. 

Since the plotter must be pro- 
grammed for a specific task, an entire 
job may not be accomplished any faster 
than a human being equipped with pen- 
cil and paper. The advantage of the plot- 
ter is that frequently used symbols and 
the data for a specific drawing are 
stored in a computer's memory. Com- 
pleted drawings can therefore be conve- 
niently edited, and revised drawings can 
be turned out efficiently and rapidly, 
even long after everyone has gone home. 
My plotter is used for many of these 

purposes and more. For example, I've 
programmed it to make custom graph 
paper, stationery letterheads, manu- 
script forms and Christmas cards. I 
even use it as a printer. Indeed, the ap- 
pearance of some of the correspondence 
printed by my plotter has so impressed 
the recipients that they have telephoned 

their responses! 
When my plotter's not performing 

printing tasks, it draws circuit diagrams 
and produces hard -copy versions of the 
image on the display of a computer I've 
programmed to function as a storage os- 
cilloscope. And when it's not working at 
these tasks, I enjoy playing with it. 
What other computer peripheral be- 
haves much like a pen -wielding robot 
that draws on paper anything you tell it 
to? Certainly no other peripheral is as 
much fun to watch! 

Kinds of Plotters 

Ink jet, thermal and carbon -ribbon 
dot -matrix printers build images from 
thousands of closely spaced dots. An x- 
y plotter draws continuous lines with a 
fiber, ballpoint, or drafting pen. Col- 
ored inks are often used. 

Though plotters can draw on most 
kinds of paper, publication- quality plots 
are best made on specially coated paper. 
Projection transparencies can be easily 
made by substituting transparent film, 
in which case special pens must be used. 

There are three principle kinds of 
plotters: flat -bed, drum and roller -bed. 

while moving with the carriage assem- 
bly. The two directions of movement are 
controlled by a pair of stepping motors. 
A solenoid at one end of the carriage as- 
sembly raises and lowers the pen. 

The typical flat -bed plotter includes 
as many as eight pens in stalls along one 
side of the bed. Under program control, 
the pen currently in use can be returned 
to its stall and a new pen selected. This 
permits easy multi -color plotting. 

The typical drum plotter is much 
more compact than a flat -bed unit. As 
shown in Fig. 2, the drawing medium is 
wrapped around a drum which can be 
rotated to provide movement along the 
x (or y) axis. The pen carriage assembly 
is much simpler since the pen is required 
to move only back and forth as the drum 
rotates beneath it. 

The roller -bed plotter is an elegant 
adaptation of drum plotter technology. 
As shown in Fig. 3, this kind of plotter is 
equipped with a pair of motor- driven, 
grit- coated wheels on either side of a rel- 
atively narrow, flat bed. A sheet of pa- 
per or plastic film with a removable pa- 
per backing is placed on the bed, and a 
pair of free -wheeling rubber wheels is 
clamped snugly over the medium and 
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It's important to be aware of their 
differences. 

Most flat -bed plotters occupy consid- 
erable desk space since the medium 
upon which they draw is laid flat on the 
machine's upper surface. As shown in 
Fig. 1, the pen moves back and forth 
across the surface of the medium via a 
carriage assembly while the pen holder 
itself moves up and down the media 

the grit wheels. The paper can now be 
moved back and forth across the surface 
of the bed while the pen carriage assem- 
bly moves back and forth above it. Since 
the grit- coated wheels impress a distinct 
(but virtually invisible) track along ei- 
ther edge of the paper, the repeatability 
of this method can be surprisingly good. 

Several companies make roller -bed 
plotters capable of drawing on large 
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sheets of engineering paper. These plot- 
ters are mounted on a stand over each 
side of which the paper is hung. Large 
plotters such as this put on quite a show 
as their paper is whisked up and down 
while various pens are selected and 
pushed back and forth across the fast 
moving medium. 

Each type of plotter has advantages 
and disadvantages. Flat -bed units gen- 
erally have more pen stalls, tend to be 
quieter than drum and roller -bed plot- 
ters, and are unquestionably the most 
fun to watch. But they tend to be bigger 
and heavier and have more moving 
parts than their drum and roller -bed 
counterparts. 

Drum plotters require the least 
amount of desk space but are generally 
designed to draw on media having a 
fixed size. It's more difficult to load the 
medium into such a plotter since it must 
be wrapped around the drum and me- 
chanically secured. 

Both drum and roller -bed plotters 
have far fewer moving parts than flat- 
bed units and are therefore less expen- 
sive and easier to maintain. An addi- 
tional advantage of roller -bed plotters is 
that drawing media of various lengths 
(but, usually, constant width) can be 
used. Since only the pen carriage and 
the virtually weightless drawing medi- 
um are moved, roller -bed plotters can 
be very fast. However, this requires very 
quick up and down movements of the 
pen carriage for the pen to keep up. The 
result can be considerable, staccato -like 
noise. 

As with any electromechanical de- 
vice, it's essential to protect the moving 
parts of plotters, especially large ones, 
from obstructions like instruction man- 
uals and probing fingers. Should a colli- 
sion occur, chances are high that both 
the plotter and the obstruction will be 
damaged. 

Roller -bed plotters require an addi- 
tional caveat about the rapidly moving 
paper. Though the roller -bed plotter re- 
quires less desk space than its flat -bed 
cousin, space must be provided for the 
moving paper. 

The apparently "flimsy" paper in my 
roller -bed plotter has occasionally 
knocked cassette tapes, pencils and oth- 
er obje' is clear off my desk. More sub- 
stantial obstacles crumple the paper or 
cause the grit wheels to spin under the 
paper. Should the paper become mis- 
aligned in this manner, it will be sent 
flying from the back side of the plotter 
the next time the instruction for a long 
y -axis movement is executed. 

Plotter Specifications 

The foremost plotter specification is 
resolution, the smallest distance of 
which the machine's pen is capable of 
moving. Some plotters have a resolution 
as fine as 0.001" and can draw flawless 
curves, arcs and circles. Indeed, their 
resolution permits plotters to provide 
finer detail than most video monitors. 

While resolution is a vital plotter pa- 
rameter, it's of little use when viewed 
alone. A realistic plotter evaluation 
must include a look at repeatability, the 
accuracy with which a plotter's pen can 
return to a previously plotted point. 
Virtually all plots include many in- 
stances where lines begin, end, or inter- 
sect at previously plotted points. For in- 
stance, every drawing of an enclosed 

but with a repeatability of, say, 0.003 ", 
is superior to a unit having finer resolu- 
tion but poorer repeatability. 

Pen velocity is another significant 
plotter parameter. Plotters are slow 
pokes compared to dot -matrix printers. 
If a plotter application requires high 
throughput, it's essential to select a 
model with a fast pen velocity. 

Maximum pen velocities range from a 
low of about 3 inches per second (ips) to 
a high in excess of 22 ips. Keep in mind 
that maximum pen velocity figures ap- 
ply only when both the x- and y -axis 
motors are operating at their maximum 
speeds. Therefore the average pen veloc- 
ity of a plotter will always be less than 
the unit's maximum velocity. 

Also keep in mind the fact that a plot- 
ter's noise level is often directly propor- 
tional to its pen velocity. This can be an 

Pen stalls Medium Pen 
Pen carriage 

Fig. 1. A typical flat -bed plotter. 

geometric figure requires that the pen 
complete the figure at the point where it 
began. 

Most plotters, even low -cost units, 
have surprisingly good repeatability. 
Typical repeatability figures for plotters 
whose pen has not been changed range 
from ±0.003" to ±0.01 ". The repeat- 
ability accuracy is degraded by as much 
as a factor of two when the pen is 
changed. This is because the physical lo- 
cation of the point of the new pen might 
not exactly match that of the first pen. 

How does one assess the relative im- 
portance of resolution and repeatabili- 
ty? Generally, a plotter with a resolu- 
tion of only a few hundredths of an inch, 

important consideration if the machine 
is to be used in a crowded office or in a 
home or apartment. 

Plotter Languages and 
Instruction Sets 

If you plan to use commercial soft- 
ware to drive your plotter, you need not 
be overly concerned about plotter lan- 
guages. Just make sure the plotter you 
select is well supported with ample 
software. 

On the other hand, if you plan to 
write some of your own software, it's a 
good idea to review the instruction sets 
of competing plotters before making a 
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purchase decision. 
Experienced BASIC programmers 

should have little difficulty learning to 
use a particular plotter's language if the 
instruction manual is well- written and 
has numerous programming examples. 
Incidentally, Hewlett- Packard publish- 
es the best plotter manuals I've seen 
thus far. Other manuals are generally 
adequate, but none matches HP's orga- 
nization, thoroughness, and clarity. 

If you're an experienced programmer 
but are unfamiliar with plotter lan- 
guages, you should be aware that the 
graphics commands of BASIC and oth- 
er computer languages are not directly 
compatible with plotter languages. In 
other words, that BASIC program 
you've written to display color bar - 
graphs on your computer monitor will 
not work with a plotter. 

Instead, you must write a special pro- 
gram that informs the plotter how to 
draw a bargraph. If you want to see a 
video version of the bargraph also, you 

Each type 
of plotter 

has its 
advantages and 
disadvantages 

can embed the plotter instructions be- 
tween the lines of your original BASIC 
program. That's easily done since in- 
structions can be sent to a plotter in 
standard BASIC print statements. 

If your plotter has a scale instruction, 
you can easily set the machine's mini- 
mum and maximum coordinate values 
equal to those on your computer's mon- 
itor. This further simplifies modifying 
an existing graphics program to accom- 
modate a plotter. 

Plotter Features 
and Capabilities 

The features and capabilities of to- 
day's plotters are impressive by any 
standard. While no single plotter is 
equipped with all the various features 
now available, most include a wide 
range of sophisticated labelling and 
line- drawing options. 

Typical line- drawing instructions in- 
clude commands for various kinds of 
broken and dashed lines, curve fitting, 
and automatic insertion of tick marks 
on graphs. Also available are corn- 

Fig. 2. A compact drum plotter. 

Fig. 3. A typical desktop roller -bed plotter. 

mands for drawing circles, ellipses, and 
arcs. 

Labelling features include commands 
that set the size, height -width ratio, and 
orientation of labels and text. Some 
plotters include multiple character sets 
with various symbols and non -English 
characters. A few even allow the cre- 
ation of custom symbols and character 
sets. 

Most plotters include means to 
change the size and aspect ratio of a 
plot, either manually or under program 
control. For example, economically 
priced roller -bed plotters like Houston 
Instrument's DMP -40 and Hewlett - 
Packard's HP7470 include functions 

that allow a user to change the size and 
aspect of a plot and then reproduce the 
modified plot anywhere on the same or 
a new sheet of paper. Manual selection 
of a plot's size, aspect and location is 
easily accomplished by means of front - 
panel keys that control pen location and 
set scaling points. 

While most plotters are used solely in 
an output role, many can also function 
as input digitizers. In this mode, the pen 
is usually replaced by an optical sight. A 
drawing, map, photograph, or other im- 
age is placed on the plotter's bed and the 
sight is moved to any desired point by 
means of the machine's front -panel con - 

(Continued on page 104) 
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WI IIWS 
AT PANES TO INTEGRATE SOFTWARE 

The new wave of integrating 
software helps programs work together 

By Josef Bernard 

HE year 1984 may well go down in history as "The Year 
Tof Fenestration." The year computers got windows. 
Windows that allow you to look from one program into 

another. 
The capability of a piece of software or an operating system 

to provide windows through which you can examine data else- 
where in the system is really secondary to its main function, 
which is to make separate programs work together in an inte- 
grated environment. That is, to allow information produced 
by running one program to be used in another. 

(This integrating software, which coordinates discrete pro- 
grams, should not be confused with integrated software -like 
Lotus 1 -2 -3 -which is a single package capable of performing 
several different functions.) 

For example, you may be writing a letter or report using a 
word processor and want to include in t a graph created by 
another program, a spreadsheet. With integrating software 
you can do just that. As you're creating your document in one 
window on your display screen, you can pause and go to an- 
other window where the spreadsheet operation is running. 
There, you can instruct that program to produce a graph illus- 
trating its results. . 

Then, using a pointing device like a mouse, you can instruct 
the windowing software to mark the graph for extraction, and 
transfer it from the spreadsheet window to the word- process- 
ing window. It then becomes a part of your document. 

Does the world really need integrat:ng windowing soft- 
ware? For some of us, the answer is: Yes, this is just what 
we've been waiting for! 

Certainly, in many applications -writing or editing, for 
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Windows 

example -this feature is less important 
than the particulars of the program be- 
ing used. Most programs are written to 
perform one specific function well. And 
many people who have computers use 
them for only one or two purposes .. . 

one at a time. 
On the other hand, there are times 

when the ability to have instant access 
to several programs at once is a definite 
advantage. 

The case given earlier concerning the 
graph that was integrated into the 
word -processed report is one good ex- 
ample. Another might be a mailing list 
(created by a mailing -list program or 
just a word processor) that is subjected 
to statistical analysis by another pro- 
gram. Another might involve scanning 
several documents simultaneously for 
information on related topics. A para- 
graph found in one could be easily 
transferred to one or more of the others. 

Why haven't we had windowing soft- 
ware sooner? It is only recently that mi- 
crocomputers have become powerful 
enough, and memory for them cheap 
enough, for windowing systems for 
micros to become practical. Apple's 
Lisa, an entire computer system de- 
signed specifically to run integrated 
packages, was introduced only last year. 

Integrating software requires a lot of 
computing power if it is to be truly use- 
ful. Certainly an 8 -bit system can run 
several programs at once, but when the 
programs become more than rudimen- 
tary, the demands they make on a mi- 
croprocessor can slow a system down to 
the point where waiting times become 
interminable. 

The advent of 16 -bit systems, with 
their more powerful and efficient micro- 
processors, makes it feasible for a corn - 
puter to have several complex programs 
running simultaneously. Even though 
there may be some restraints on efficien- 
cy caused by the 8 -bit data bus structure 
still used by most so- called 16 -bit com- 
puters, their internal architecture and 
extended memory addressing capabili- 
ties allow microprocessors like the 8088 
(used in most current 16 -bit machines) 
to handle complex tasks with more ease 
than can their 8 -bit predecessors. 

The availability of inexpensive mem- 
ory is an even more important factor in 
making integrating software a reality. 
Complex programs, the data they must 
manipulate, and the results they gener- 
ate require considerable memory. 

While it is technically possible to use 
a small amount of memory and shuttle 
data back and forth between it and disk, 
that is a very inefficient method. It's 
much better to have as much as possible 

Only recently 
have computers 

become 
powerful enough 

for windows 

ment created and displayed by the com- 
puter has a corresponding location in 
memory. And, with memory cheap, 
high- resolution displays are feasible. It 
is the ability to put high -resolution im- 
ages on the screen and manipulate them 
that makes it possible to present the dis- 
plays needed by windowing software. 

Consider. As you move the mouse be- 
neath your hand on your desktop, a 
small arrow or other marker moves cor- 
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of what you're working with resident in 
memory all at once. High- capacity 
memory boards make this possible at a 
reasonable cost. Even so, frequent disk 
accesses -and the slowdowns in pro- 
cessing that result from them -are a 
part of the overhead of integrating pro- 
grams, and even of some of the stand- 
alone integrated programs that offer a 
plethora of features. Still, the disk bot- 
tleneck is reduced as memory size 
increases. 

Today it is possible to have several 
hundred K of memory in your comput- 
er for the price of just eight or sixteen K 
only a few years ago. Just the fact that so 
much memory is available so readily has 
made integrating software almost 
inevitable. 

What makes the sophisticated visual 
capabilities of the new windowing soft- 
ware work is again a result, to a large ex- 
tent, of the low cost of memory. High - 
resolution bit mapped display tech- 
niques are typically used. A bit -mapped 
display is one where every picture ele- 

respondingly about the screen. Without 
a bit -mapped display containing a large 
number of picture elements, it would 
not be possible to do even that. When it 
comes to changing the size of a window, 
or scrolling material within it, the abili- 
ty to change the display smoothly and 
accurately is vital, and can only be per- 
formed if there is enough memory to 
hold the information for display. 

The other factor necessary for 
windowing is a powerful microproces- 
sor. Every time the display changes, 
enormous amounts of data have to be 
manipulated. To do this while, at the 
same time, maintaining a certain level of 
computation, requires a type of CPU 
and instruction set that simply were not 
available until recently. 

Given these things, though, the stage 
is set and windowing software is here. 

Visi On 

Probably the most heralded 
windowing package has been Visi On 
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