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Allot 
matrix printer 

that will 
improve your 

image. 
Meet the Apple. Image - 

writer, the newest dot matrix 
printer for your Apple Personal 
Computer. 

And with all that it has 
going for it, just maybe the 
best dot matrix printer on 
the market. 

Take legibility for 
instance. 

The Imagewriter crams 
140 x 160 dots into each 
square inch. So you get text 
that's highly readable and high 
resolution graphics, besides. 

And is it fast. 
The Imagewriter cruises 

at an unbelievable 
120 characters per 
second. And that's 
just in the text mode. 
It's even faster 
printing graphics. 180 

characters per second, I 

to be exact. 
What's more, the 

graphics dump is up to N 
60% faster than other 
comparably priced dot matrix 
printers. And that makes the 
Imagewriter fast enough to 
handle the LisaTM 

Yet it's just as at home with an 
Apple III or Apple Be. Thanks to Apple 
software experts who designed the 
control electronics to give the Image - 
writer perfect compatibility. Not to 
mention some special capabilities 

side 
like superscript and subscript, to 

name just two. 
Now, with all this high -speed 

performance, you'd expect the 
Imagewriter to make the Devil's 
Own Noise. It doesn't. In fact, 
the Imagewriter is specially 

constructed - with overlaid 
seams and special sound - 

deadening materials - to achieve 
a remarkable 53 dB. How loud is a 

remarkable 53 dB? You'd make 
more noise if you read this aloud. 

The Imagewriter even has quiet 
good looks, since we designed it to 
look like the rest of the Apple Family 

Yet even with all 
its improvements, 
the Imagewriter is a 
better deal than any 
other dot matrix print- 
er with comparable 

performance. And you can print that. 

APPLE PRESENTS TH 
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Charge! 
WEI 

Go out there and get the Apple 
Personal. Computer System you 
really want. Now.Without laying out 
your extra cash. Without tying up 
your other lines of credit.With the 
Apple Card. The only consumer credit 
card reserved exclusively for the 
purchase of Apple Computers, peri- 
pherals and software. 

Like all our products, it works 
simply: 

Fill out an application (short to 
the point and annotated in English) 
at an authorized Apple dealer 
honoring the Card.Your salesperson 
will call in the application and in 
most cases get an approval for you 
right on the spot. 

You can then take your Apple 
system home.You don't even have to 
wait for the Card; we'll mail it out 
to you. And by the time you get it, 
you'll probably be well into doing 
whatever you bought your Apple 
system to do. 

There is no annual fee for the 
Card, although a couple of restric- 
tions do apply. The first purchase 
must include an Apple Personal 
Computer and you have to put 10% 

down. And subsequent purchases 
need to be at least $100 if made with 
the Card. Oh, yes - you'll also have 
a credit limit. 

When you use the Apple Card to 
make additional purchases, all you 
have to do is show the Card and sign 
the invoice. As long as it's within 
your credit limit, of course. Our 
dealers get a little nervous when 
someone signs for half their inven- 
tory. You understand. 

You'll also receive monthly 
statements that include the latest 
purchases, credit available, and the 
minimum payment due. You'll also 
be happy to know Apple Card credit 
terms are affordable and the pay- 
ments can be spread out. It's all 

spelled out for you 
at the time your Card 
is approved. 

So stop by a participating 
authorized Apple dealer and get 
an Apple Card. Just think of it as 
credit where credit is due. 

Give your floppy disks the boot. 
We call it the floppy disk 

shuffle." It happens when you have 
two or more software programs on 
floppies and you need to work with 
both. What do you do? You put one 
disk in, boot it, do your work, take it 
out, put the other disk in, boot it, 
do your work - you get the idea. 

Well, you can stop shuffling any 
time now. 

Thanks to a unique new soft- 
ware program called CatalystTM' from 
Quark, Inc. Specially designed for 
your Apple III and ProFilen" hard disk. 

Catalyst allows you to take a 
wide variety of software programs 
and store them on your ProFile. Once 
they're on your ProFile, you just 
select the program you want from the 
Catalyst menu that appears on your 
monitor - then Catalyst does the 
rest. You'll never have to boot those 
programs again. 

What kinds of programs will 
work with ProFile and Catalyst? 

Almost anything written for the 
Apple III including copy -protected 
programs likeVisiCalc® Quick Filers" 

and Apple Writer M. Or languages like 
Pascal, BASIC, or COBOL. 

And once you've loaded these 
programs into your ProFile, the only 
diskette you may ever need is the 
Catalyst. 

So if you have an Apple III and a 
ProFile and more floppies than you 
care to flip through, get yourself a 
Catalyst. And boot those disks for good. 

Aqde C.onpmrir Inc. 20525 Skrrani Ate. Ctyxrlino. GI 950M. Por Ine 1uUxni:erlVile dealer nearest )nu, rnll (800) 538-9696. In Canada. c 114 800)268-7796 268-7796 or (800) 268-7637. © 1913 Apple Computer Inc 

VtsiC:dc is a trademark of VisiCoep. Inc. Cataisst is a trademark of Quark. 11 c. Apple, the Apple logo, Quick File and ProFile are trademarks of Apple Computer Inc. Circle 27 on inquiry card. 
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Columns 
36 Keep Power -Line Pollution Out of Your Computer by Steve Ciarcia I When 
lightning struck his home and did 53000 worth of damage, Ciarcia decided to strike back 
with this month's Circuit Cellar project. 

48 BYTE West Coast: Microsoft Windows by Phil Lemmons / Microsoft Windows 
lets you test the effectiveness of the desktop metaphor and the mouse. 

59 User's Column: Buddy, Can You Spare a Door Latch? by Jerry Pournelle I What 
to do when your disk -drive door Is on the fritz and other comedies of errors at Chaos 
Manor. 

Themes 
100 Easy Software by Phil Lemmons I Making software easy to use is simpler to say 
than to do. This month's theme articles explore a variety of approaches to user -interface 
technology and sample programmers' attempts at making software do more with less effort. 

103 An Introduction to Integrated Software by Dash Chang I Concurrency. shared 
technology, and functional integration are three ways of integrating software. 

113 Presentation and Form in User -Interface Architecture by John M. Carroll / 
With the help of a test group, the author and his colleagues developed an interface that 
facilitates ease of use and ease of learning. 

127 Why Is Software So Hard to Use? by Sam Edwards I Chances are it's the soft- 
ware's fault and not yours. 

143 Walt Disney and User -Oriented Software by Paul Heckel I Software designers 
can learn a few things from Mickey Mouse about communicating ideas. 

155 Making Life Easier for Professional and Novice Programmers by Andy Pope, 
Geoff Kates, and Dan Fineberg I A debugger that "animates" the program's source code 
on the screen and lets the programmer engage in what -if analysis to find logic errors 
can drastically reduce debugging time 

161 Simplify, Simplify, Simplify by Martin Dean I In an attempt to design a truly easy - 
to -use database manager, the author disregarded nifty features and clever, complex func- 
tions in favor of starting fresh. 

177 Integrating Voice in the Office World by Robert T. Nicholson I The ability to 
record a spoken message and store it digitally on a computer system makes possible a 

whole new range of applications. 

189 The Starburst User Interface by Steven Vandor I This software package helps 
you build efficient. powerful menus. 

199 The Complete Information -Management System by Michael J. Brown / The 
Ideal information- management package maximizes hardware attributes and minimizes user 
interaction. 

210 The Allegory of Software by Tom Houston / Tired of the same old desktop 
metaphor? Maybe the digital kitchen is more up your alley. 

218 The New Interface Technology by Robert W. Warfield and George M. White I A 
close -up look at mice, windows. and other software and hardware developments that 
make computer systems easier to use. 

234 Trackball Interfacing Techniques for Microprocessors by Edward W. Andrews I 
This simple hardware /software interface device is easy to adapt to your interactive per- 
sonal computer applications. 

247 The User Interface: Two Approaches by Martin Herbach, Richard Katz, and 
Joseph Landau I The philosophical vs. the pragmatic approach to the construction of 
an efficient user interface. 

263 The Future of Metaphor in Man- Computer Systems by Chuck Clanton I Learn - 

ability Is the single most important concern in user -interface design. 
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Reviews 
282 Reviewer's Notebook by Rich Malloy I BYTE's product- review editor comments 
on products slated for review. 

286 The Texas Instruments Professional Computer by Mark Haas I Based on In- 

tel's 8088 16 -bit chip, TI's Professional Computer is the Data Systems Group's entry into 
the personal computer arena. 

329 The ATR8000 by Dave Small and Sandy Small I With SWP's Z80 computer, Atari 
users can run CP /M -based programs. 

343 The Hercules Graphics Card by Tom Wadlow I If you want crisp. attractive text 
as well as graphics on the IBM PC, the Hercules Graphics Card is for you. 

360 The Wang Professional Computer by Elaine Long I This 16 -bit microcomputer 
provides an easy -to -use word -processing program with sophisticated features. 

372 In Search of the Most Amazing Thing by Elaine Holden I This adventure game 
for the IBM PC, Apple, Atari, and Commodore 64 offers you an entire world to explore 
in your quest for a hidden object. 

Features 
380 Color Graphics from Any Computer by Frederick B. Essig I How to make high - 
quality full -color graphics from your black- and -white monitor. 

400 Mainframe to Micro: Adapting a Financial- Modeling Language by Greg 
Dunn / As the microcomputer moves into the office, software developers face new 
challenges in translating existing mainframe software to the microcomputer environment. 

417 POKEing Around in the IBM PC, Part 2: Subroutines for the BIOS Interface 
and Screen -Display Disk Storage by Hugh R. Howson I In this final article. the author 
develops a general- purpose BIOS -interface subroutine that can transfer parameters from 
a BASIC program to the BIOS and can store BIOS results in memory. 

443 The CMOS 6502 by Steven Hendrix I Rockwell's CMOS version of the 6502 
microprocessor fills a number of gaps in the standard 6502's instruction set and offers 
low power- consumption advantages. 

457 A Tiger Meets a Dragon by Dan Rollins / A look at dragon -curve designs and 
how to print them on an IDS Paper Tiger printer. 

481 A Computer - Algebra -Based Calculating System by Stuart Edwards I By per- 
forming automatic unit conversion, this super -calculator saves time and effort and prevents 
common errors. 

519 The User Looks at Books by Jerry Pournelle I Jerry takes time out to round up 
the best and worst books on CP /M, Pascal, C, and Ada. 
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Christmas in Chapter XI 
Personal computers are priced within the reach of many potential buyers 

looking to reward themselves or their companies with some special indul- 
gence at this time of year. If you've been thinking about buying a machine, 
you've probably been weighing the performance specifications of several ven- 
dor offerings. But have you included in your list of questions about hard- 
ware and software one that could prevent you from making a selection you'll 
later regret: Will the hardware manufacturer still be in business a year from 
now? 

You know that software availability usually lags behind hardware introduc- 
tion, sometimes by months, so you'll want to know that a new machine can 
run most of your existing software. And you'll certainly want assurance about 
who will repair a new computer and how quickly. But in the midst of mut- 
terings about a pending shakeout in the personal computer business and 
hard evidence of company failures, how can you assure yourself about the 
very viability of a vendor? 

One attribute of a "survivor" company is solid financing, especially if the 
company is a young one. The dollar drain triggered by graduation from the 
start -up phase to volume production has ruined many a fast -growing new 
company that found itself unable to deliver finished goods because of a cash 
shortage that resulted in an inability to pay for parts. 

Innovative start -ups sometimes get distracted by an infatuation with tech- 
nology, regardless of the technology's market appeal. Such a situation often 
leads to the development of a computer that has esoteric appeal but that 
will not attract enough software development to assure market acceptance 
for the product and company. 

The breadth of its product line is another characteristic of a successful com- 
puter vendor, whether the company is a start -up or a proven survivor. Firms 
that hitch their fortunes to narrow niches -those that serve only the port- 
able computer market, for example -face more risks than those whose prod- 
uct lines have entries in several niches at several price points. 

Buyers should consider other important attributes of successful computer 
companies as well, including the company's approach to mass distribution, 
which often assures quick delivery and repair, when needed. But perhaps 
the most important question that should be answered is whether the corn - 
pany whose product you're considering is truly a computer company. If no- 
body in top management in the company has sound computer hardware 
or software credentials, the company may be a conglomerate or a semicon- 
ductor manufacturer whose long -term commitment to the computer business 
is questionable. 

Several years ago, the then Philco -Ford Corporation and GTE Sylvania, 
both broadly recognized as reputable manufacturers of consumer and military 
electronic products, were also in the merchant semiconductor market. They 
aren't today, probably because when their commercial semiconductor opera- 
tions ran into financial difficulties, as any business will, nobody in top man- 
agement came from semiconductor roots; there wasn't any senior "sponsor" 
to sustain a commitment to that business. 

So read all you can about the companies whose products are on your list, 
and ask a lot of questions. Otherwise, you could end up with a computer 
from a supplier who spends this or next Christmas in Chapter XI bankrupt- 
cy proceedings. -Lawrence J. Curran, Editor in Chief 



How Cromemco plugs 
you into the 

state of the art. 
Cromemco offers you the most 
complete line of S -100 boards and 
peripherals in the business. These 
boards use the new IEEE -696 state -of- 
the -art standard. One -stop shopping 
can satisfy your design needs the easy 
way. 

You can build one system, or a 

hundred, exactly the way you want, 
and upgrade existing systems with a 

simple board swap or addition. And 
since we design our own boards for 
our own systems, we always take 
advantage of the latest developments 
in IC technology. 
68000 microprocessor performance. 
Cromemco's Dual Processor Unit 
gives you the best of both worlds: the 

68000 and the Z -80A microproc- 
essors on the same board. It's the 
easiest way to move into 68000 per- 
formance and still use your existing 
8 -bit software. Or use Cromemco's 
Z -80A CPU board or our Z -80A -based 
single board computer. 

For selection, Cromemco can't be 
matched. From the well -known SDI 
High Resolution Color Graphics board 
to the new 512MSU, 512K byte RAM 
board. From our highly reliable Local 
Area Network interface (C -NET) to our 
wide variety of general purpose inter- 
face boards. And you can put them it 
one of our 8 -, 12 -, or 21 -slot card 
cages with our 12 amp PS -8 power 
supply to get your system into opera- 
tion fast. 

We have over 30 S -100 boards to 
fill your needs. And all are supported 
by a broad line of software. Our Board 
Products Catalog has the latest in- 
formation. Call today for your copy, or 
to get the name of our nearest dealer 
or distributor. Or, write Cromemco, 
Inc., 280 Bernardo Avenue, P.O. Box 
7400, Mountain View, CA 94039. 
Tel: (415) 964 -7400. In Europe: 
Cromemco A /S, Vesterbrogade 1C, 
1620 Copenhagen, Denmark. 

In the U.S., contact your local 
Hall -Mark or Kierulff distributor. 

Cromemco 
Circle 127 on inquiry card. 



QIAMELFAJN $1995 Complete 
by SEEQUA 

The = == -° "Compatible Computer 
BOTH WORLDS OF 
PROCESSING 
Using a unique dual processor 
technology, the Chameleon by 
SEEQUA is both IBM -PC com- 
patible and CP /M -80" compat- 
ible providing the largest soft- 
ware support available. 

TWICE THE MEMORY 
128K bytes RAM are standard, 
internally expandable to 256K. 
And 320K formatted disk stor- 
age is included. 

SOFTWARE INCLUDED 
Your computer is delivered 
with SEEQUAs MS -DOS, 
compatible with the IBM 

standard 16 bit PC -DOS oper- 
ating system. It includes Per- 
fect Writer for word processing 
and Perfect Calc for financial 
analysis. And it has MBasic to 
let you write your own routines. 
Chameleon comes standard 
with 640x200 resolution black 
and white graphics and 320 x 
200 resolution color graphics. 

EXPANDABLE 
Chameleon has both serial and 
parallel ports standard. You 
can add an additional serial 
port or the IEEE -488 port. You 
can even use IBM PC com- 
patible add -on boards in our 
optional expansion interface 
package. 

FITS IN YOUR 
ENVIRONMENT 
Chameleon is at home in your 
office. But its compact pack- 
aging makes it easy to carry 
elsewhere. 

To learn more about 
Chameleon's power, call us 
at 800 -638 -6066. We'll 
put you in touch with our 
closest dealer. 

SEEQUA 
COMPUTER 
CORPORATION 

8305 Telegraph Road 
Odenton, MD 21113 
(301) 672 -3600 or 
(800) 638 -6066 

C+& - 
1111163u 

1, 

The following are registered trademarks: 
CP /M -80 - Digital Research Inc. 
MS- DOS -Microsoft" 
PC-DOS-IBM 
Perfect Writer - Perfect Software 
Perfect Caic - Perfect Software 
MBasic- Microsoft " 

IBM - International Business Machines 

, 
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MICROBYTES 
Staff -written highlights of late developments in the microcomputer industry. 

IBM SHOWS TWO VERSIONS OF THE PCjr, PROMISES DELIVERY IN '84 
IBM announced the PCjr, its long- awaited home computer that was code -named "Peanut." This new 
machine features an 8088 microprocessor, 64K bytes of RAM, and a detached keyboard linked via in- 
frared light. The new machine also features two cartridge slots for game cartridges, a joystick, a light 
pen, and serial connectors. Two configurations will be offered. The "Entry" system, which has no disk 
drive, will sell for $669. The "Enhanced" system, which features a 5'/4 -inch half- height floppy -disk drive 
(360K bytes) and 128K bytes of RAM, will cost $1269. The Enhanced system will run many, but not all, 
IBM PC programs. Deliveries of these machines should begin in the first quarter of 1984. For more 
details, see page 358. 

IBM ALSO ANNOUNCES A COLOR PRINTER 
In what seemed to be a flurry of new product announcements, IBM added yet one more: the IBM Per- 
sonal Computer Color Printer. This new printer features three printing modes: data -processing quality 
(200 characters per second), text quality (110 -150 char /sec), and near -letter -quality (30 -40 char /sec). 
With a "Process" ribbon, which has four bands of color (black, magenta, cyan, and yellow), the printer 
can print eight colors. The printer also supports proportional spacing and bit -mapped graphics and is 

compatible with the IBM Graphics Printer. 

TWO CHIP MAKERS ANNOUNCE NEW VERSIONS OF MICROPROCESSORS 
National Semiconductor, Santa Clara, CA, is shipping samples of its 32032 microprocessor, with full 
production of the CMOS chip scheduled for April 1984. The NS32032 shares the same 32 -bit internal 
architecture as the NS08032 and NS16032 (the 8- and 16 -bit data -bus versions), but its 32 -bit data 
bus allows it to execute more than 1 million instructions per second. While the NS32032 now sells for 
$220 in quantity, National Semiconductor expects the price to drop to between $20 and $60 by 1985. 

The Western Design Center, Mesa, AZ, is preparing to begin test production of the 65816, a 16 -bit 
CMOS version of the popular 6502 microprocessor used in Apple, Commodore, and Atari computers. 
The processor, which uses an 8 -bit data bus and allows 24 -bit addressing (to address up to 16 

megabytes of RAM), will come in two versions, one of which will be pin -compatible with the existing 
6502 so that it can be used in the same equipment, according to the designer. The Western Design 
Center plans to begin full production in the first half of 1984, with a price of about $20 per chip. Once 
that chip is in production, WDC also hopes to prepare a 32 -bit version with a 16 -bit data bus. 

Hayden Software, Lowell, MA, is preparing an assembler and a Pascal compiler for the 65816, to be 
available in early 1984. 

WANG INTRODUCES DIGITIZING IMAGE SCANNER FOR THE PROFESSIONAL COMPUTER 
Wang Laboratories, Lowell, MA, has given its Professional Computer "eyes" in the form of a desktop 
scanner that digitizes images at a resolution of 200 dots per inch (1728 by 2200 pixels for the 
maximum 11- by 14 -inch image). Images can be enlarged, reduced, or rotated 90 degrees and merged 
with word -processing text. The complete Professional Image Computer, with a 10- megabyte hard disk 
(to store about 100 images), monitor, thermal printer, and image scanner, sells for $14,965. 

CALIFORNIA COMPANY DEVELOPING GALLIUM ARSENIDE COMPUTER CIRCUITS 
Gigabit Logic Inc., Newbury Park, CA, expects to have GaAs semiconductor devices ready for customer 
sampling by February or March. Gallium arsenide is superior to silicon for high -speed logic and memory 
components because it permits greater mobility for electrons moving through the semiconductor. 

Gigabit Logic says GaAs RAM devices could have access times of 1 nanosecond, compared to 5 to 7 
nanoseconds for the fastest silicon RAMs. Logic circuits made with GaAs are expected to operate 3 to 
10 times faster than today's fastest silicon logic. Gigabit's first products will include various small- and 
medium -scale ICs; the first 1- nanosecond RAMs could be available for sampling in the first quarter of 
1985. GaAs circuits will be priced substantially higher than similarly sized silicon logic and memory 
devices, but computer manufacturers may be willing to pay an initial premium to get the higher speed 
offered. One of the first applications of GaAs devices in small computers may be as display generators, 
offering high- speed, high -resolution graphics. 
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MICROBYTES 

SHUGART UNVEILS A $6000 OPTICAL -DISK DRIVE WITH 1 GIGABYTE OF STORAGE 
Shugart Corp., Sunnyvale, CA, has announced a 1- gigabyte (1- billion character) laser -based optical -disk 
drive with a volume price of $6000 each (plus $1500 for an SCSI controller). The drive uses 
nonerasable 12 -inch optical disks, which cost between $100 and $150 each. Shugart suggests that the 
first use of optical storage might be as a file server for networked personal computers. Shugart sells 
3' /z -, 5'A -, and 8 -inch disks to computer manufacturers and will target the optical drive to the same 
market. 

NEW SOFTWARE INTRODUCED FOR IBM PERSONAL COMPUTER 
Mosaic Software, Cambridge, MA, has announced Integrated Six, a $495 integrated- software package 
including spreadsheet, database -management, word -processing, graphics, communications, and terminal - 
emulation capabilities....Symmetric Software, Newport Beach, CA, is offering Blue, a multiple -window 
color word processor for $150... .Quicksoft, Seattle, WA, sells PC- Write, a word -processing package, 
for $10. Quicksoft encourages users to copy the program but charges $75 to register the program. 
Registered users receive updates and bound documentation....Scientia Inc., Wellesley, MA, introduced 
Concept VP, a window- oriented operating environment for the IBM PC. The $350 program will enable 
users to switch between application programs using a mouse or cursor keys....Excalibur Technologies 
Corp., Albuquerque, NM, is now selling IBM PC versions of Savvy, its natural -language database - 
management system previously available only for the Apple II Plus and Ile. Three versions are available, 
ranging from $349 to $950.. ..Concentric Data Systems, Westborough, MA, plans to offer an easy -to- 
use database -management program for the IBM PC. The Concentric Information Processor will sell for 
$395. 

NANOBYTES 
IBM has announced two new versions of the Personal Computer: the XT /370 and the 3270 PC. See 
page 594 for details. .. .Apple Computer, Cupertino, CA, has announced a $325 database -management 
program for the Apple Ill. Apple has also developed a programmer's toolkit for the Lisa computer. Lisa 
Port provides the complicated software needed to manage the mouse- and window -based environment, 
thus enabling most software developers to run their applications on the Lisa....Compuserve, Columbus, 
OH, will test the effects of advertisements and direct -marketing offers on its information service 
beginning in January. One- or two -line spot ads will be used on menu pages, and catalog and product 
information will also be available during the four -month pilot program.... Hitachi Ltd., Tokyo, has 
developed an 8 -inch floppy -disk drive using a special disk with an unformatted capacity of 9.6 
megabytes. Samples of the drive will be available next month for about $1075.... Microcom Inc., 
Norwood, MA, has introduced ERA -2, a communications system for the IBM PC and the Apple Ile. 
Including software and a 1200 -bps modem, ERA -2 will sell for $429... Intel Corp., Santa Clara, CA, 
has announced a nonvolatile 4K -byte RAM chip made by backing up 4K bytes of RAM (with an access 
time of 200 nanoseconds) with a 4K -byte EEPROM. The 2004 nonvolatile RAM will be available in early 
1984 at a price of $25.10 each in 100 -unit quantities... .Texas Instruments, Lubbock, TX, cancelled 
plans to introduce the 99/8 home computer this fall... .Compaq Computer Corp., Houston, TX, is 

shipping the Compaq Plus, a hard -disk version of its IBM PC- compatible portable computer. The $4995 
machine includes a 31 -inch hard disk mounted with a shock -isolation system. ...Seagate Technology, 
Scotts Valley, CA, is shipping samples of a 12- megabyte half- height 51/4-inch hard -disk drive. The ST212 
is designed for portable computer applications and will sell for $690 in 1000 -unit quantities. ...Enter 
Computer, San Diego, CA, has introduced a six -pen plotter, the Sweet Pea Model 600, for 
$1075.. ..Bridge Communications, Cupertino, CA, has announced Communications Server /100, which 
connects 10 RS -232C devices to Ethernet for as little as $3900.. ..Micro Office Systems Technology, 
Fairfield, CT, has introduced the Road Runner, a 5 -pound notebook -size portable computer with 
cartridge -based software and memory and an 8 -line by 80- character LCD built into its flip -up cover. The 
Z80 -based system with 64K bytes of RAM, bundled software, a serial port, and a built -in 300 -bps 
modem sells for $1895... .Compugraphic Corp., Wilmington, MA, has introduced the Personal 
Composition System, which links the Apple Lisa to a Compugraphic typesetter. The system, which is 

priced from $26,895 including the Lisa and typesetter, was designed for office users who want 
typeset -quality computer output. 
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"Your Portfolio, Sir." 
DOW JONES INVESTMENT EVALUATOR'M- 
the computer software that serves your personal 
investment needs at home, accurately and 
efficiently. 

A Personalized System 
With the INVESTMENT EVALUATOR, your 
home computer and a telephone modem, you 
have a personalized system for managing your 
portfolio. A system that automatically updates 
and tracks only those stocks you want to follow - 
allowing you to evaluate your position at a glance. 

Easy Access to News/Retrieval® 
This software automatically dials and connects 
you with Dow Jones News /Retrieval ®, the 
world's leading supplier of computerized infor- 
mation on demand. It allows you and your family 
access to current quotes, financial and business 
news, general news, movie reviews, sports, 
weather and even the Academic American 
Encyclopedia. 

The Right Amount of Software 
for the Job 

The INVESTMENT EVALUATOR gives you 
the capabilities you need without making you 
pay for a lot of complex functions you may 
never use. Menu screens lead you to what you 
want with one -touch commands. The program 
is completely reliable, comes with an easy -to- 
follow manual and is fully supported by the 
Dow Jones Customer Service hotline. 

From Dow Jones, Publishers of 
The Wall Street Journal 

Dow Jones has been 
serving the business and 
financial communities for 
over 100 years. Now 
Dow Jones Software TM 

serves you at home. 
For a free brochure call: 
1- 800 - 345 -8500 ext. 262 

1: \la.ku. Hawaii and foreign 
call 1.215- 755 -700M ext. 242) 

DOW JONES SOFTWARE 

Dow Jones Investment EvaluatorT' 
Available for Apple II. Apple Ile. 
111.M PC and 'fl Professional. 
Compatibility with Atari and 
Commodore to follow. 

...Bank on it. 
Copyright © 1983 Dow Joncs & Co., Inc. All rights reserved. 
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With all the clamor about personal computers, 
a fundamental fact is often overlooked: 

some simply work better than others. 

Consider the COMPAQ Portable. 

Acomputer will make you more 
productive. A computer will 

make you more efficient. You hear it 
everywhere. But you don't hear about 
which computer actually works best. 

A computer isn't magic. It's a tool. 
And just like other tools, some corn- 
puters work better than others. 

The COMPAQ"' Portable is a combi- 
nation of 20th- century electronics and 
19th -century pragmatism. k simply does 
personal computing better. Here's why. 

Works in more places 
You don't do all your thinking in one 
place. Why have a computer that stays 
in one place? 

The COMPAQ Portable has all the 
capabilities of a large desktop com- 
puter. But now those capabilities can 
go where you go. 

You can move it from office to office 
to share its resources. You can move 
it into the conference room to answer 
questions when and where they come up. 

With the COMPAQ Portable, you 
can be as productive in your hotel 
room or your lake house as in your own 
office. It's a reliable companion on a 
business trip. It's a powerful sales aid in 
your customer's office. 

What's more productive than a com- 
puter? A computer that works for you 
in more places. 

Works with the 
greatest number 

of programs 
The most important 
consideration when 
you choose a computer 
is "what programs will 
it run ?" And that's one 
more reason for choosing 
the COMPAQ Portable. 

The COMPAQ Porta- 
ble runs more programs 

:j -----:ó _- 

The unique alu- 
minum frame of the 

COMPAQ Portable has cross - 
members that strengthen it front -to- 

back, side -to -side, and top -to- bottom. It's a 
design practice commonly used in race cars. 

than any other portable. In fact, it runs 
more than most non -portables. That's 
because it runs all the popular pro- 
grams written for the IBM® Personal 
Computer. There are hundreds of 
them. They are available in computer 
stores all over the country, and they 
run without any modification, right off 
the shelf. 

Imagine the power of a portable word 
processor. There are dozens of different 
word processing programs available for 
the COMPAQ Portable. 

Planning, problem -solving, and 
"what -ifs" are a cinch with a variety of 
popular electronic spreadsheet pro- 
grams. The COMPAQ Portable runs 
them all. 

There are accounting programs for 
anything from computerizing your 

family budget to full -scale 
professional management 

of payables, receivables, 
inventory, and 
payroll for your 
company. 

There are pro- 
grams for making 

charts and programs for 
communicating with 
other computers. Or if 
you want something 
really specialized, there 
are even program lan- 
guages for writing your 
own programs. 

So, you get portabil- 
ity and you don't give 

The COMPAQ Portable was 
designed to fit under a stand- 
ard airline seat so you can take 
it on business trips. 

up problem- solving power. The combi- 
nation adds up to the most useful per- 
sonal computer on the market today. 

Works better because 
it's easy to read 

The display screen of the COMPAQ 
Portable measures nine inches diago- 
nally. It shows a full "page width" of 80 
characters on a line so tasks like word 
processing are easier. And those char- 
acters are big enough to read even if 
you're leaning back in your chair. 
The display shows both high - resolution 

graphics and 
easy -to -read, 
upper- and 
lowercase 
characters. 
One screen 

There are hundreds 
of useful programs for the 
COMPAQ Portable because it runs 
all the popular programs written for the 113M. 

for all the information. With some 
personal computers, including the 
IBM, you can have either the graphics 
or the legible characters, but you can't 
have both unless you buy two different 
displays. 

Incidentally, computer prices are 
often quoted without a display. The dis- 
play of the COMPAQ Portable is built 
in, of course. 

Add -on options make it work 
the way you work 

Inside the COMPAQ Portable are three 
open slots. Electronic devices called ex- 
pansion boards fit those slots and give 
the COMPAQ Portable new powers. 



Just like the programs, expansion 
boards designed for the IBM work with 
the COMPAQ Portable, so there are 
dozens available right now. With them, 
you can make your personal computer 
more personal. 

Want to check a stock price? Or look 
up something in The New York Times 
Information Service? One expansion 
board enables the COMPAQ Portable 
to handle those communications over 
ordinary phone lines. 

Want to use your company's central 
computer files while you're on a 
trip? There are boards that allow the 
COMPAQ Portable to communicate 
with a variety of large mainframe 
computers. 

Other boards let you hook up con- 
trollers for computer games or increase 
memory capacity. Still others let you 
connect personal computers in a net- 
work so several people in your office 
can share the same information. 

.. 
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Inside the 
" COMPAQ Por- 

table are three slots 
for optional electronics 

that can add new capabili- 
ties. Most portables have none. 

Works better because 
it's tough enough for the road 

Portable doesn't just mean smaller. Por- 
table means tough, too. 

The COMPAQ Portable was built to 
withstand the hard knocks of constant 
travel. An aluminum frame within the 
case completely surrounds the com- 
puter's working components. Each disk 
drive is mounted in rubber shock ab- 
sorbers instead of being bolted directly 
to the frame. 

To test internal components, the 
COMPAQ Portable was subjected to 
impacts of 40 G's while running a pro- 
gram. After impacts on each side, there 
was no internal damage and the pro- 
gram was still running. Without error. 

Computers are for getting rid of wor- 
ries, not giving you new ones. 

Designed to help you 
work better, too 

The COMPAQ Portable was designed 
to feel good. 

Specifications 
Software 

Runs all the popular programs 
written for the IBM PC 

Memory 
128K bytes RAM 
Expandable to 640K bytes 

Storage 
One 320K -byte minifloppy disk 
drive, second drive optional 

Display 
9 -inch (diagonal) monochrome 
screen 
25 lines by 80 characters 
Upper- and lowercase, high - 
resolution text characters 
High -resolution graphics 

Expansion board slots 
Three IBM PC- compatible slots 

Interfaces 
Parallel printer interface 
RGB color monitor interface 
Composite video monitor interface 
TV RF modulator interface 
Communications interface 
optional 

Physical specifications 
Totally self -contained and 
portable 
20 "W x 81 /2 "H x 16 "D 

The keyboard is detached so it can fit 
into your most comfortable working 
position. 

The keyboard cable remains con- 
nected at all times. So you don't have 
to unpack it and hook it up every time 
you use your computer. 

Because the display is built in, the 
COMPAQ Portable makes a neat, 

small package on your desk, instead of 
a big obstacle you have to talk around. 
The built -in display also avoids the usual 
cable clutter because there's no need 
for separate cables for the display. 

The COMPAQ Portable even has an 
electronically synthesized sound to cre- 
ate the familiar keyclick of a typewriter. 
With a simple keyboard command you 
can adjust the volume to suit the level 
of background noise in your office. 

The added usefulness 
is free 

The COMPAQ Portable can do what 
desktop computers do and do it in more 
places. But it doesn't cost any more 
than an ordinary desktop. 

In fact, it costs hundreds less than a 
comparably equipped IBM or Apple® 
III. The COMPAQ Portable comes 
standard with one disk drive and 128K 
bytes of memory, both of which are 
usually extra -cost options. A second 
disk drive and additional memory are 
available to make your COMPAQ 
Portable even more powerful. 

The bottom line is this -you just 
can't buy a more practical, useful, pro- 
ductive computer. Before you decide 
on a computer, you owe it to yourself 
to compare the COMPAQ Portable. 

For the location of the Authorized 
Dealer nearest you, call 1 -800- 
231 -9966. 

e lnN t COMPAQ Computer Corp.rtmun 
CU\IrAQ° is a trademark of COMPAQ C.mpuro Corporation. 
IRAt 1. a nxi.nnd trademark ,dIntcrn:.wm,I Ruines. \Lx hmt. 
Corporation. 
Apple. 1. a reFhered trademark. of Apple Computer Inc. 

Wil/PACm 
The most computer you can carry 



SERIAL PORI 
EXPANDER 
AND 
MORE 

BTA's MODEL 524 MULTIPORT 
CONTROLLER is a code activated one 
to four serial port expander - but that's 
not all since it has separate and indepen- 
dent UARTS, buffers and handshaking 
each port can operate with a different 
configuration, i.e. different baud rates, 
stop bits, etc. These features also permit 
two or more devices to communicate 
with the 524 simultaneously. 

CPU 

Letter qwllty 
printr 

524 

Modem 

.I 

High speed 
printer 

_J 
¡Terminel \ 

Full duplex with EIA RS -232 protocol 

Baud rates up to 19,200 

Expansion to 16 ports by cascading 

Peripheral ports may be configured 
by user software 

One year warranty 

Ass11111,,, offor 4.0f9.2.2., I 
- 

Circle 44 on inquiry card. 

MODEL 524 5249.00 
MODEL 524A $279.00 

same as model 524 except has 256 byte 
rx /tx buffers per port 

MODEL 524 D 5269.00 
same as model 524, plus continuous poll- 
ing of each peripheral device for data 
transfer requests. The device is auto- 
matically connected when its 'turn comes 
up . ON, BUSY and OFF messages are 
sent to the peripheral device. 

Other models available - Contact us or 
your dealer for additional information. 

P' 
BAY TECHNICAL ASSOCIATES, inc. 

HIGHWAY 603, P.O. BOX 387 
BAY ST. LOUIS, MISSISSIPPI 39520 

16011467 -8231 
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Letters 
Subtle Features of the HP -75 

While I liked Rowland Archer's review 
of the HP-75 (September, page 178), I 

found that it hardly scratched the surface 
of this remarkable machine and did not 
address many of its strongest, albeit 
subtle, features. 

Perhaps this machine's most attractive 
feature is its ability to enable a RAM - 
based BASIC program to interact with 
other RAM -based files and its ability to 
transform a text file to BASIC and vice 
versa. This may not sound like much, but 
it opens the door to many advanced ap- 
plications. For example: 

A BASIC program can be written to 
take a FORTRAN source in a text file and 
"edit" it into BASIC under program con- 
trol. 
A program generator for numerical - 
equation solving can be written in less 
than 3.5K bytes. Allowing unlimited 
length variables, it enables the user to 
specify only equations, rewriting them to 
the required BASIC syntax, determining 
I/O (input /output) variables, and auto- 
matically supplying all I/O and control 
statements. 
A friendly relational database allowing 
multicharacter field names and permit- 
ting complex Boolean inquiry expressions 
takes but 2.5K bytes. 
Artificial intelligence types take note: 
an HP -75 program can be made to edit 
itself (shades of LISP). A few BASIC 
statements are all it takes. 

The multiple -file structure allows other 
seemingly impossible feats. A user can 
manually interrupt a running program, 
call another from the keyboard, then con- 
tinue the first from where he or she left 
off -no loss of data, pending returns, etc. 

The HP -75 operating system is beauti- 
fully integrated with the BASIC, and all 
catalog information is accessible, permit- 
ting BASIC to perform as a job control 
language. I wrote a full menu -driven 
operating system in 931 bytes. 

The editor is very nice. The Fetch key 
performs a "find" function, a sorely 
missed feature on most other machines. 
Additionally, the keyboard is totally re- 
definable. Keys can be redefined as other 
letters, strings, commands, whatever. 

The one -line display is not as bad as 
some would think, and an 80- column, 
25 -line video adapter is now available 

from Mountain Computer Corporation. 
Lastly, the HP -75 is extremely fast for 

floating -point number crunching. While 
it is slow using an empty FOR /NEXT loop 
or prime- number program as a measure, 
it will easily outdistance an Apple, 
TRS -80, or TRS 80 /M -100. The IBM is 
faster, but the IBM Personal Computer's 
transcendental functions are accurate to 
only 6.5 digits compared to the HP's 15 

digits. The recently released Math ROM 
adds matrix operations, complex variable 
types, and root solvers (to name a few) 
to the language, giving the HP -75 the 
most convenient BASIC available for 
numerical work. 

I am admittedly biased toward my 
HP-75 but I feel it has been overlooked by 
many, probably because of its form fac- 
tor. It is not just another hand -held com- 
puter but a unique and powerful com- 
puter system, and it warrants greater at- 
tention from the technical press. The ar- 
ticle in the September BYTE was a first 
step. 

James A. Walters 
4171 Antler Trail 
Smyrna, GA 30080 

I am a proud owner of an HP -75 por- 
table computer and I think I know almost 
everything there is to know about this in- 
credible machine. 

Rowland Archer's review (September, 
page 178) describes the machine fairly 
well. But I think he should have done 
more research before attempting to re- 
view this product. 

Archer says in his conclusion: "How- 
ever, it does tie you to HP's devices, 
rather than letting you use devices that 
interface to standard serial or parallel 
ports such as modems." 

This is false. I use my HP -75 with an 
Epson FX -80 printer with a parallel inter- 
face, and with a Muraphone 300 -bps (bits 
per second) modem. This little machine 
can be used with almost any interface 
(serial, parallel, or HPIB bus). There are 
HP -IL interface converters on the market 
that enable you to use this computer with 
any other interface. 

Walter Yadegar 
POB 687 
Skokie, IL 60076 

Rowland Archer Jr. replies: 
I am glad to hear that these interfaces are 
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Get The Computer 
That Blew Their Socks 

Off At Comdex. 

The name is HeadStarC the microcomputer that wowed 
the crowd at Las Vegas. 

We're accepting orders now for the smallest, smartest, 
fastest, most powerful business computer you can buy. 

For the Intertec dealer nearest you, call or write: Intertec, 
2300 Broad River Road, Columbia, SC 29210. 

Phone: 803-798-9100. intertec, 

* Scheduled availability 
January, 1984. 

Circle 236 on inquiry card. 



Letters 
available. None of the literature accompany- 
ing the review machine mentioned this capa- 
bility, and 1 have never seen it advertised. In- 
terested HP -75 owners should contact Mr. 
Yadegar or their HP dealer for details on avail- 
ability and prices. 

Poor Support from Epson 
Riles User 

David Ramsey was much too lenient in 
his comments on Epson's poor support 
of the HX -20 ( "Epson's HX -20 and Texas 
Instruments' CC -40," September, page 

193.) Sure, the people at Epson hurt 
themselves by not taking advantage of 
their early lead in this market of the 
future, but they also hurt their early 
customers. (I am one of them, and not 
very happy about it!) 

Consider the HX -20 from a customer's 
point of view -mine. In October 1982 I 

called Epson and asked if the HX -20 
would support machine language. Sure, 
they said, so I bought a shiny new HX -20 
(without the cassette drive or Skiwriter). 
The only documentation that came with 
the HX -20 was a skinny little "Operations 

EE I EPROM PROGRAMMERS 
& UV ERASERS 

LAM 

See us at Comdex Booth -R8624 
PROMPRO-7" 
SERIAL RS -232 STAND -ALONE S489.00 
MCS -48' FAMILY PROGRAMMING WITH PROMPRO -7! 
PROMPRO.7' Is an Intelligent sell-contained und. ideally 
suited for enginneeting development. or for field set. 
vice & production II can program and verity a wide 
variety of 8K lo 128K EPROMS This unit has a 32K (4K 
BYTES) internal RAM Bullet that could be accessed by 
the user through a computer or terminal This unit can 
also program the micro chips such as the 8478. 8749. 8751. 
8741. 8742. 8755 The price includes all modules up to 32K 
EPROMS & The 8748 & 8749H Micros Upload /download is 
done by either Motorola or Intel Hex format 

GANGPRO -8' 
MULTIPROGRAMMER $995.00 
GANGPRO-8' allows user to program up to n LEI 
EPROMS simultaneously using the latest state of the an 
programming algorithms It can test and duplicate a 
wide vanety of devices from I6K to 256K There are no 
personality modules to buy. 8 digit alphanumeric 
display prompts user with messages This unit is ex. 
trernely easy to operate and is ideally suited for a pro. 
duction environment 

WV T8'" series UV EPROM ERASERS 
AUV -T8 /2T ($97.50) is an industrial quality eraser 
designed in a steel enclosure with a 5° wide tray UV in 
dicator lens, antistatic pad. 60 minute rugged timer and PROMPRO -8' 
safety interlock switch are standard Capacity is 24 SERIAL RS -232 STAND -ALONE S689.00 
EPROMS. 1520 minutes erase time for 15 EPROMS This extremely versatile programmer has as much as 
0.UVT8 / Z ($124.95) Similar to QUVT8 /ZE with (4. 128K (I6Kx8) of internal RAM dedicated to the EE/ 
taster Erase Trine. EPROMs This RAM butler can be accessed either 
AUVT8 /2N ($68.95) Same as the QUV78 /2T version through a computer terminal. or by user target system 
without the timer and safety interlock switch (EPROM emulation) PROMPRO.8 8 digit alphanumeric 
AUVT8 /1 ($49.95) Economy model in a molded two display prompts user with the system messages A 

pan plastic case Erases 15 EPROMS in I5 minutes 
keypad option is available for standalone editing An 
impressive range of devices are programmed (as slam t /IC : 4H is a registered trademark of Intel Co dard feature) . 

The ai# egaipment ¡on, 2/0444 epAcows a t ate, Ri9141 n 
AVAILABLE SOFTWARE DRIVERS 

I IBM PC z APPIJ: II :1 MDS I71s 4 (PM 
5 T1:KTRONICS MCX)2 E ATAlti 7 MS 80 COL op R I F.X 
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LOGICAL DEVICES INC 
1321 E N W 65th PIACI: t'Oli LAUDERDALE E1.OhlDA 33309 

TEL (305) 974.0967 TWX. 510.955.9596 
DISTRIBUTORS WELCOME: FOR QUALIFICATIONS 

Guide" that didn't help much. Two 
months later the BASIC manuals and a 
couple of Mickey Mouse (apologies to 
Walt Disney) software cassettes showed 
up, together with the extra -cost microcas- 
sette drive. The BASIC manuals describe 
the BASIC adequately, but for informa- 
tion on the machine language the man- 
uals refer you to the HX-20 Technical Ref- 
erence Manual. I promptly (in February 
1983) ordered the manual. The dealer said 
he didn't have it yet, but promised it by 
April 15. That date came and went and 
still no manual. Ditto May 15, June 15, 

July 15, and August 15. 

During this time, I sent numerous let- 
ters to Epson yielding prompt replies that 
said nothing about the HX -20 Technical 
Reference Manual, the promised display 
controller, disk drive, software, user 
group, or anything else that would have 
been useful. 

Of course, the display controller will 
only be a 32- column, 16 -line TV toy any- 
way, so I might as well write the whole 
thing off as a loss and start over. But let 
it be known that this buyer is more wary 
now. Next time the support comes first, 
then I put out the cash. 

B. H. Geyer 
108 Sun Harbor Dr. 
Liverpool, NY 13088 

Starting FORTH as a 
Textbook 

I have several disagreements with 
Thomas Clune's review (September, 
page 494) of Starting FORTH by Leo 
Brodie. 

I used Starting FORTH when teaching 
a course in 1982. We found many of the 
pictures quite helpful. In particular, mak- 
ing people out of INTERPRET, WORD, 
EXECUTE, and the compiler provided 
students with memory "hooks" that 
made explanations easier. 

It's true that Brodie covers all the built - 
in features of FORTH including the hard, 
subtle things. But it's these features that 
account for much of FORTH's power. 
Virtually all tutorials avoid serious discus- 
sion of things like CREATE DOES > leav- 
ing a misleading impression of the lan- 
guage. Starting FORTH worked well in 
my class; it needed little extra explana- 
tion compared to most texts I use. (I must 
admit that the students were already 
good programmers; Clune may be right 
about the effect of the latter part of the 
book on less experienced readers.) 
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YOU'LL LOVE TH LE VIEW! 
With UltraTerm, the revolutionary new card 
from Videx, you'll enjoy sweeping panoramas 
of spreadsheets that you've never seen 
before: 128 columns by 32 lines, 132 columns 
by 24 lines and even 160 columns by 24 lines. 
You'll revel in the scenics of a whole year of 
records stretching out across your screen. 
You'll also delight in the new horizon of 80 
columns by 48 lines- double the lines 
you normally have. So your word processing 
will reveal a "depth of character" never 
possible before! 
Another breath -taking view of UltraTerm -it 
delivers absolutely flicker -free, state of the art 
display, with 8 x 12 character matrix giving 
you preposterously clear, readable charac- 
ters. Not only will you see more characters 
on your screen (a whopping 4096 possible), 
but they'll also be larger and more readable 
than the characters you read every day in 

Circle 445 on inquiry card. 
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Photo of actual-size 
characters on Apple 

Monitor Ill. 

your newspaper! And 
you can differentiate 
those characters in 
several modes: nor- 
mal (white on black), 
inverse (black on 
white), bright inten- 
sity and dim intensity. 

UltraTerm. Come on over and enjoy the view. 
Suggested retail price: $379 

897 NW Grant Ave. Corvallis, Oregon 97330 
(503) 758-0521 

UltraTerm features a built -in soft video switch and has complete 
firmware support for BASIC. Pascal and Cl' M'. Use it with the Apple" If. 
Apple Ile. 
Apple and the Apple logo are registered trademarks of Apple 
Computer. Inc. 

CI' M is a registered tradvmdrk of Digital Research. Inc. 

See us at Comdex Booth #1977. 



We've always said 
Super Cali is the world's most 

useable spreadsheet. 
At first, all spreadsheets seem 
to give you about the same things. 
Until you put them to work. Then 
you'll find out if they do everything 
you expected. Or make you do 
everything the hard way. 

You know what makes the differ- 
ence? It's not just having the new- 
est, whizziest features, but what 
those features actually do for you 
in the real world. And that's the 
whole idea behind SuperCalc and 
SuperCalc2. Because they've 
been designed to work with you in 
a natural, intuitive way. 

What we're really talking about 
here is useability. When you get 
right down to it, it's not any one big 
thing, but a combination of little 
things. Like the number of key- 
strokes it takes to get a job done. 
Or the effort it takes to switch from 
one function to another. Maybe a 
few keystrokes here and there 
doesn't seem like much of a differ- 
ence. Or having to change disks 
to plot a graph. But when you multi- 
ply those little things by the thou- 
sands of times you do them, they 
make all the difference in the world. 

Text can 
"spill over" into 

next column 
Calendar /Date 

calculations 

Dictionary sort 
order (not ASCII) 

User6set decimal 
places 

Even the size of the spreadsheet 
is important. Some programs 
promise you a huge area to work 
with. Unfortunately, they can use 
so much of the computer's avail- 
able memory just keeping track 
of all the blank cells that you're left 
with only a handful. But we've 
designed SuperCalc to give you 
the largest useable spreadsheet. 

If you look at the printout below, 
you'll see a lot more examples of 
what we mean. And we think you'll 
realize why this is the most use- 
able spreadsheet in the world. 

Data management 
capability 

Floating 
$ signs 

Two key 
sort 

Negatives shown 
ink ) 

Individually 
variable column 

widths 
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draw yNowyoucan a l 
SuperCaIé: 

Now we're introducing our new- 
est version, SuperCalc3, which 
comes complete with the kind of 
graphics you'd expect to find in a 
program that does everything else 
so well. We give you full color. And 
presentation quality. Plus eight 
different type styles to choose 
from. And new financial features 
like internal rate of return. We've 
even integrated all these functions 
onto one single disk. Which means 
you dont have to change disks 
all the time. Or settle for a weak 
spreadsheet and low- resolution 
graphics just for the sake of getting 

Integrated 
presentation - 

quality graphics 

Prints all 
available plotter 

colors 

both in the same package. 
As you might expect, we've 

made SuperCalc3 100% com- 
patible with SuperCalc and 
SuperCalc2. So you can move 
up to it whenever you're ready. 
You can even convert your VisiCalc 
files.The SuperCalc family is 
available for CP /M, CP /M -86, Con- 
current CP/M-86, MP /M, MS -DOS 
and PC -DOS operating systems. 
Right now, SuperCalc3 is available 
for the IBM PC, PC XTand IBM PC 
compatibles. It's only $395. And 
soon it'll be available for a lot more 
personal computers. 

Prints up to four 
charts on the 
same page 

Eight font 
types 

Components of 
graph resize to 

match size of text 

Labels print 
horizontally or 
vertically, for 

best fit 

SuperCalc3. When you're really 
serious about spreadsheets, this 
is the one you'll wind up using. But 
don't take our word for it. Go try 
SuperCalc3 at your computer store 
today. And draw your own 
conclusions. 
CP /M' CP /M -88! Concurrent CP /M -88, and MP /M are trademarks of 
Digital Research. MSr -DOS is a trademark of Microsoft Corporation. 
IBM is a trademark of International Business Machines Corporation. 
VisiCalc is a trademark of Visicorp. t 1983 Sorcim Corporation. 

X SORCI M 
2310 Lundy Avenue San Jose, CA 95131 

(408) 942 -1727 

Full color 
graphics Exploding 

pie charts 
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Letters 
Before teaching the course, I had con- 

sidered writing my own book on 
FORTH, one that would explain the 
really subtle and powerful features of the 
basic system. After studying Brodie's text 
and teaching from it, I decided that that 
particular publishing niche is well filled 
already. 

I do agree with Tom Clune on a 
couple of points: "...[Starting FORTH] 
desperately needs a real index. Nonethe- 
less, if you want to learn FORTH, you 
will need this book." 

Vernor Vinge 
Associate Professor 
Department of Math Sciences 
San Diego State University 
San Diego, CA 92182 

Wrong Aliases 

Having an interest in the use of Unix 
in the commercial marketplace, I read 
"The Unix Tutorial Part 2: Unix as an Ap- 
plications- Programs Base" (September, 
page 257) with anticipation. Since David 
Fiedler's intended audience was ap- 

parently the Unix novice, I thought I had 
better point out a problem with his ex- 

amples of renaming the "terse" corn - 
mand names. 

While all of Mr. Fiedler's examples 
would work in most cases, he unfor- 
tunately decided to rename the "mv" 
and "cp" command. I use the term 
"command" rather than "commands" 
because they are one and the same pro- 
gram as in the "ln" command. This pro- 
gram knows which function it is to per- 
form by the name used. If a name other 
than "cp," "mv," or "In" is used, the 
program will default to the "cp" (copy) 
function. In this particular case, the user 
would not achieve the desired result 
either by renaming the command or by 
linking the desired name. 

The alternative solutions of using the 
"alias" function for the UCB C -Shell or 
creating a shell program for the Bourne 
Shell are not only desirable in this case, 
but also necessary. 

Ron Spizzirri, Technical Manager 
Analysts International Corporation 
650 Woodfield Dr. 
Schaumburg, IL 60195 

C Source -Code Formatting 
I was overjoyed to see my preferred 

style of C source -code formatting in 
Houston, Brodrick, and Kent's article on 
CP /M -86 C compilers (page 82) in the 
August issue. I have always instinctive- 
ly used that format, despite pressure to 
conform to convention, because it feels 
better to me. 

I feel strongly that the matching- braces- 
in- the -same -column formatting style is 

preferable and hope that it will find wide 
acceptance, or at least tolerance, par- 
ticularly by anyone who imposes format- 
ting standards on programmers. 

Peter Cann 
Atari Incorporated 
5 Cambridge Center 
Cambridge, MA 02142 

Unix Wasn't the First 

"The History of Unix" (August, page 
188) is interesting, but there is a major 
problem with the statement: "Until Unix, 
operating systems were written exclu- 
sively in assembly language." 

L AT DRIVES! GREAT PRICES! 
APPLE COMPATIBLE DRIVES 

51/4" Floppy Disk r + 

Interfaces to a standard 
Apple disk controller 

Compatible with popular 
operating systems (DOS 
3.2.10, DOS 3.3 ®, 

PASCAL ®, and CP /M°) 
Features a track zero 
micro -switch 

A high quality unit 
providing quiet reliable 
operation 

Extended 12 month 
warranty 

[CUNA 

m,+.: -..._. 

ORANGEWOOD BUSINESS CENTER 
1701 East Edinger, Suite E12 
Santa Ana, CA 92705 

INTERNATIONAL OFFICE: PINES TRADING ESTATE Broad Street, Guildford, Surrey, GU3 3BH 

SERVICE & QUALITY 
American made state-of-the- 
art engineering; reliable 
performance and an 
extended one year warranty. 

DEALERS: Place your order 
by 1100 AM (PST) for same 
day shipment. OEM quantity 
discounts available. 
CALL TODAY! 

(714) 953 -7622 
DOS 3.2.1 and DOS 3.3 are registered 
trademarks of Apple Computer 
Corporation. PASCAL is a trademark of 
USCD. CP /M is a registered trademark of 
Digital Research Corporation. 

18 December 1983 BYTE Publications Inc Circle 129 on inquiry card. 
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Net results are what you get with PerComNet ... the 
sophisticated, user -installable Local Area Network from 
PERCOM DATA CORPORATION. 
PerComNet IBM" interface cards are available now to 
provide true networking capabilities for IBM and most IBM 
compatible personal computers. This includes the sharing 
of peripheral devices such as printers, modems, floppy disk 
drives, and all PERCOM DATA High Performance PHD'' 
Hard Disk Drives. 
PerComNet provides these net results: 
Token passing reliability. 
Built -in 64K FIFO buffer, to speed data transmissions. 
Signal regeneration at each node to eliminate noise, 
regardless of network size. 
User installation simplicity. 
Optional NBS encription for data security. 
Support for simultaneous voice /data transmissions. 
Operating system compatibility for MS- DOS' ", CP /Mx, 
UNIX' ", and uNETix'. uNETix for PerComNet is distri- 
buted by Percom Data. 

If you want net results ... PerComNet is the logical, eco- 
nomical and reliable choice. PERCOM DATA has a 
PerComNet OEM Evaluation Package' ready for your im- 
mediate use. The package includes all the hardware, and 
communications and file transfer utilities you need for con- 
figuring a network of three IBM PC computers. Package 
price is only $1695. 
To order your evaluation package or to get more information 
contact us today! 

PERCOM DATA CORPORATION 
11220 Pagemill Road Dallas, Texas 75243 

Name: Title: 

Company: 

Address: 

City: State: ZIP: 

I'd like you to send me more information. 
I'm very interested, please have your rep call me at - I'd like to know more about your PHD Hard Disk. 

r 
PERCOM DATA 
C O R P O R A T I O N 

Expanding Your Peripheral Vision 
DRIVES NETWORKS SOFTWARE 

11220 Pagemill Road, Dallas, Texas 75243 (214) 340 -5800 
1- 800 -527 -1222 

'Does not include operating system or application software. 
PerComNet and PHD are trademarks of Percom Data Corporation. IBM is a registered trademark of International Business Machines. MS -DOS is a trademark of Microsoft, Inc. 

CP Mis a registered trademark of Digital Research. UNIX is a trademark of Bell Laboratories. uNETix is a registered trademark 01 Lantech Systems Incorporated. 
COPYRIGHT Percom Data Corporation 1983 All prices. and descriptions subject to change with notice. 



A name to remember for memory in a hurry. 

iasivca rd. M 

disk emulator for Apple computers 

Packaged with business software 
for lightning fast processing. 

Or, flashcard is packaged alone w i t h 
drive diskettes for DOS 3.3, CP; M and 
Pascal for software compatibility 
with popular programs such as Word 
Star'and dBase II: 
Bonus Offer: For a tidy turnkey 
solution to boosting business output, 
flashcardalso comes packaged with 
MagiCalc. spreadsheet software from 
Artsci. MagiCalc is a superior, state of 
the art program that is fast, friendly 
and filled with features. And it is 
fully compatible with VisiCalc files. 

w Synetix Inc. 
10635 N.E. 38th Place 

Kirkland, WA 9803803 3 `T- (206) 828 -4884 
(800)426 -7412 

Circle 411 on inquiry card. 

tlashcard ?: Plug llashcand 
into your Apple and enjoy fast, 
smooth, no -wait computing. No 
more "disk wait" messages. No 
mechanical delays. No more noise as 
the disk chatters and clatters 
through a tile search. And no wear 
and tear on your program diskettes. 
Instead, flashcar d displays your data 
the instant you ask for it. 
Your computer store should have 
Misheard in stock. If not, ask him to 
order one for you. 

Misheard with MagiCalc $595 
tlashcard, 144k disk $349 
flashcard, 288k disk $529 

Flasncam n a regsteted trademark of Synch. Inc 1983 

Apple .s a rrgnterorl Iademark of Apple Computer, Inc 

°Mag.CaIc s a rmestoted trademark of Ansa. Inc 
VCP /M .s .r 'crammed Irarlrmark of D.gsIaI Roseate', Inc 

"rIBase II .s a rogntered Trademark of Ashton -Talc 

'Mac/Star .s a regrslered trademark of MlrcroPro 

Letters 
Wrong! 
The Burroughs B -5000 computer re- 

leased in 1963 and later rereleased as the 
B -5500 used a multiprogramming /multi- 
processing operating system written in a 
superset of ALGOL -60 called ESPOL. 
There has never been an assembly lan- 
guage and assembler for any of the Bur- 
roughs large computers including the 
B5700, B6500, B5900, B6700, B6800, 
B6900, B7700, 137800, B7900. 

Harlan S. Barney, Jr. 
Chief, EDP Technical Services 
NYS Department of Transportation 
Albany, NY 12232 

What About MP /M -86? 

In your Unix series, several authors 
pointed to 8 -bit CP /M's deficiencies when 
compared to Unix. This is like accusing 
the IBM PC of serious deficiencies in 
numeric -processing ability when com- 
pared to the Cray X -MP. 

None of the articles mentioned 
MP /M -86, Digital Research's 16 -bit 
multiuser /multitasking operating system. 
Was MP /M -86 ignored because the 
authors' livelihoods are somehow tied to 
the success of Unix? 

The switch to MP /M -86 is easy for the 
millions of CP /M users. The commands, 
with few exceptions or additions, are the 
same. Increasing numbers of CP /M pack- 
ages are available for CP /M -86; most of 
these will run under MP /M -86 without 
modification. The result is a greater vari- 
ety of familiar software. 

Digital Research's operating systems 
would not win any prizes for user 
friendliness. However, their prompts and 
commands are generally more logical 
than those of Unix. 

Despite all the recent Unix hype, I am 
nonplussed by the implied propensity for 
disk contention and its belated support 
of record locking. 

BYTE should review MP /M -86. 

Larry Koery 
Fortrex Corporation 
POB 3610 
Wichita, KS 67201 

Speed Not the Issue 

If Mr. Harp and Mr. Stone (Letters, Oc- 
tober, page 20) of Oklahoma State Univer- 
sity bought Radio Shack Model 16s to win 
BASIC -language benchmark contests 



We Do Windows 
...And More! 

PERCOM DATA is now distributing uNETix ° ...a new 
operating system for the IBM" PC, and most IBM 
compatibles. uNETix offers both standalone computer 
users and networking participants 
a powerful array of system 
options. 

uNETix is the FIRST 
personal computer 
operating system with 
versions DESIGNED 
for networking AND 
standalone use, and 
versions are now available 
to run on PerComNet'', and 
the PERCOM DATA High 
Performance PHD- Hard 
Disk Drive. 
uNETix DOES WINDOWS: 
uNETix Standalone - 

A single- user /multi -tasking 
operating system- capable 
of MS -DOSr emulation, 
multiple -window screen 
division for transfer of data 
among application software, 
and data transfer to and 
from a remote mainframe 

(task) to another without complex commands! 
Window size can be expanded or 

reduced at user discretion. 
As a standalone, uNETix 
from PERCOM DATA 

is optimized on the 
PERCOM DATA High 

Performance PHD Hard 
Disk Drive. 
WINDOWS ... AND MORE! 
uNETix DFS -Has all the 

features of uNETix 
standalone PLUS... it is a 
distributed file system and 
network operating system - 
capable of resource sharing 
in the PerComNet multi -user 
network environment. 
uNETix offers true 
multi- tasking power, 
whether used standalone, * 

uNETix " 

does 
windows 

...and more 

environment. uNETix is 
compatible with UNIX - 
and MS -DOS , and runs 
MS -DOS as one of 
many tasks. 

uNETix allows a user's 
screen to be divided into as 
many as 10 windows, each 
of which can be assigned a 
separate task, all running 
simultaneously. Data can be 
transferred from one window 

PERCOM DATA CORPORATION 
11220 Pagemill Road Dallas, Texas 75243 

Name: Tille 

Company 

Address 

City: State: Zip - 

I'd like you to send me more information. 

I'm really interested! Have your rep call me at 

I'm also interested in your NETWORK 

['[JIJM GATA, 
C O R P O R A T I O N 

with a PERCOM DATA High 
Performance PHD Hard 
Disk Drive or in PERCOM 
DATA'S multi -micro network 

PerComNet. 
PERCOM DATA has 

uNETix available now... and 
to determine which version 
best suits your needs simply 
complete our coupon and 
send it to us. 

Expanding Your Peripheral Vision 
DRIVES NETWORKS SOFTWARE 

11220 Pagemill Road, Dallas, Texas 75243 (214) 340 -5800 
1- 800 -527 -1222 

Descriptions and specifications subject to change without notice 'Minimum 256K required. 
IBM is a registered trademark of International Business Machines uNETix s a registered trademark of Lantech Systems Incorporated. 

PerComNet and PHD are trademarks of Percom Data Corporation. UNIX is a trademark of Bell Laboratories MS -DOS is a trademark of Microsoft, Inc. 
Copyright Percom Data Corporation 1983 



The new 38/1K Qt iboiard 
by Quadrarn is the most 
comprehensive txxard yotr can 
buy For the IBM PC or XT. Now 
with added hardware features 
and advanced software. But 
our same low price. 

NEW EXPANDED QUADBOARD 
Quadboard r row c lelivers J of 
the most needed PC functions/ 
features. To let you get the 
most out of your Personal 
Computer. And help QPN 

you work better and E 
faster. 

All of these features 
are standard on the 
new Quadboard: 

Parallel Port: With the 
new Quadboard, you 

THE WORLD'S 
BEST SELLING 
MULTIFUNCTION 

a Serial Port, too. Fully program 
friable. use it t o conned to plot tors, 
nlcx10111s, and other serial devices. 

Chronograph: And thrrdi o irtt's 
CI mu iograph (Real lieu, clock/ 
calendar) keeps your system's 
clock up to date. 

Game Port: The new 
Qttaoihoard has an IBM 

compatible (lame Port. 
Plug in a joystick or 
game paddles, and fire 
away. 

I/O Bracket: 
Quadboard now 

cornes with a special 
I/0 bracket. Use it to 

organize your expansion 
port connectors. Snaps right 
onto the back 
of the PC. 

get a Parallel Port. Perfect 
for operating most printers 

and other parallel devices. 

Socketed with no RAM installed 
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 Expandable to 384K: 
The new Quadboard is expandable 
in 64K increments for up to 384K 
additional RAM. With full parity 
checking standard. With the new 
Quadboard and a fully populated 
system board, you can take your 
PC's memory up to the 640K limit. 

QuadRAM Drive: Plus, with 
Quadboard you get advanced 
QuadMaster Software. Including 
the Quad RAM Drive program. 
Use it to set up multiple RAM 
Drives in Quadboard memory. 
Solid state drives that let 
you store and retrieve data 
quickly and easily. Or take 
advantage of QuadMaster disk 
caching. To access frequently 

used data \whenever you need it. 
MasterSpool: QuadMaster 

Software also includes 
MasterSpool. Use it to set up a 

software print buffer quickly and 
easily. This advanced spooler lets 
you pause at any time. back up or 
move forward in a file. Choose 
just the amount of buffer space 
you need and stop waiting on 
your printer. 

Qswap: Another feature of 
Quad Master Software is Qswap. 
With Qswap change line printers 
1 and 2 back and forth, with just 
a few keystrokes. as often as 
you like. 

QUADBOARD STANDS OUT FROM 
THE PACK 
Now more than ever Quadboard 
is the first and only board your 
IBM PC or XT may ever need. No 
other board even comes close. 
Because Quadboard is designed 

for performance. Engineered 
for dependability. 

And built in the continuing 
tradition of Quadram Quality. 

There are many 
imitators. but only 
one leader. So make 
sure you ask for 

Quadboard by 
Quadram, the 

leader in micro- 
DFiAM Q)1'1XIY computer 

enhancement 
products. 

Compare. See why more Quadboards are 
bought than any other multifunction board... 

Features/ 
Functions 

Memory 
Available 

Quadboard 

0 -384K 

SixPakPlus 

0 -384K 

Parallel & 
Serial Port 

Clock/ 
Calendar 

I/O Bracket 

Game Port 

Diagnostic 
Testina 

Advanced 
S . ooler 

Yes 

Standard 

Standard 

O tional 

0 tional 

Simple Menu 
Setu 

Disk Cache 

LIST PRICE 

WITH 384K' 

Manufacturers suggested list price for board with all 
available features /functions as shown (options included). 
SixPakPlus is a trademark of AST Research Inc. 

QUADIW1 
CORP 
An Intelligent Systems Company 

4355 International Blvd. /Norcross, Ga. 30093 
(404) 923 -6666 /TWX 810 -766 -4915 (OUADRAM NCRS) 

/ 11 
11111 

1NTERQUADRAM In Europe 
Interquadram, Ltd. 
442 Bath Road /Slough, England 

Interquadram GmbH. 
FASANENWEG 7/6092 Kelsterbach /West Germany 

Interquadram S.A.R.L. 
41 Rue Ybry. /92522 Neuilly /France 
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Letters 
then they indeed bought the wrong iron. 
The TRS -80 Model 12 and Model 16 are 
COBOL -oriented business data- process- 
ing machines. For a single workstation, 
the Model 12 is the more practical choice. 
For multiple users, the Model 16 is the 
only game in town. I agree that the two 
operating systems offered are not speed 
demons. But if the user sees apparently 
instantaneous response when he calls up 
a screen format or randomly updates a 

record, then that is fast enough for the 
purpose for which these machines were 
designed. Their forte is the ability to han- 
dle large files efficiently- commercial 
data -processing. 

This is not intended to let Radio Shack 
off the hook for failure to provide a really 
good operating system. TRSDOS is user - 
friendly but slow. Xenix is the usual in- 
comprehensible mess of gobbledygook 
that we have come to expect from Unix 
and its derivatives. We have the engineer- 
ing profession to thank for designing it 
and the academic community to thank for 
praising it to the skies. 

Despite these defects, if Mr. Harp and 
Mr. Stone want to unload a Model 16 at 
an attractive price, please ask them to get 
in touch. I know how to use the machine 

very effectively in a business- oriented en- 
vironment, and my customers seldom do 
trigonometry in the middle of payroll. 

John R. Culleton Jr. 
President, Culleton Group Inc. 
2401 Haight Ave. 
Sykesville, MD 21784 

Change of Address 

I wish to point out an incorrect company 
address that ran in Dave Fiedler's 'A Unix 
Tutorial" (October, page 134). The correct 
address for Unisoft Systems is 2405 Fourth 
St., Berkeley, CA 94710. The company's 
phone number is (415) 644 -1230. 

Trudi L. Jackson 
Marketing Manager 
Unisoft Systems 
2405 Fourth St. 
Berkeley, CA 94710 

Praise for the HP-75C 

As a salesman contentedly using an 
HP -75C for a year now, I read with in- 

terest the September articles on the new 
entries in the lap /portable computer mar- 
ket. It seems to me logical but unfair to 
give a computer only to an author for 
testing: the HP machine (deemed a cal- 
culator by Hewlett- Packard), with its 
multiple internal -file structure, quick con- 
version between text and BASIC, auto- 
matic pausing during entry of BASIC 
lines, convenient renumbering facility, 
password -protection features, and built - 
in mass storage (even if only in the form 
of a card- reader) is a uniquely useful on- 
the-go computational tool. 

True, it hasn't a full -size typewriter 
keyboard and its keys are not full -stroke. 
But it is easy for anyone without an ar- 
ticle deadline in mind to touch -type on 
the unit. Corrections are easy with its In- 
sert/Replace mode toggle. And 26 ounces 
is certainly easier to carry than 4 pounds! 

Visicalc on ROM is a marvel despite the 
1 -line display, and now there is an 80- 
column monitor adapter available as well, 
useful for viewing both spreadsheets and 
text files to be formatted by the Text For- 
matter ROM. 

I think this machine has features to 
cover just about all the niggling com- 
plaints mentioned with the TRS -80 

Shift into 
Ultradrive 
with TargaTM 

by CMC 

Targa is your answer for a quality, 
hassle -free hard disk subsystem. 

Targa interfaces with most popular 
microcomputers and carries the finest 
limited warranty in the industry. 

At under $2000 (sug. ret. for 
5MB), Targa is an exceptional buy 
in terms of price /performance. 

Available in 5, 10, 15, 20, and 30 
MB models. 

Seriously interested? Call us toll - 
free at 1- 800 -CMC -INTL. In 
Washington dial 1 -206- 885 -1600. 

CMC International 
Bellevue, Washington 98005 
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25 Mb the hard way. 

25 Mb the Rana way. 



Letters 
Model 100 and other similar computers. 
And with the recently introduced 
RS -232C and IEEE -488 interfaces, the 
HP -75C becomes compatible with just 
about anything one may want to tie it to. 
The unit is powerful beyond its specifica- 
tion and deserves better press than it is 
getting. 

W. Howard Cornelsen Jr. 
2100 Tanglewilde #227 

Houston, TX 77063 

The Carnegie Foundation 
Report 

The Carnegie Foundation for the Ad- 
vancement of Teaching recently issued a 
report on secondary education in 
America. Its conclusions should deeply 
trouble everyone who is working to 
develop educational software and hard- 
ware. 

The report states that "Computer com- 
panies are failing to prepare first -rate 
material linked to school curricula or ob- 
jectives." It refers to a "moral obligation" 
and recommends that "every computer 
firm selling hardware to the schools also 

establish a special instructional materials 
fund." The fund would be used to help 
teachers develop curricula -related pro- 
grams. 

The report conveniently overlooks a 

few things. Many computer manufac- 
turers have been giving equipment to 
schools. IBM has been doing this for over 
30 years. Apple has given almost 10,000 
systems to schools in California. Educa- 
tional discounts have often approached 
30 percent of the purchase price for 
equipment. Possibly the Carnegie Foun- 
dation feels this is not enough. 

The foundation's report goes on to sug- 
gest that a national commission be 
named to review the quality of current 
educational software. It also calls for the 
creation of a number of university-based 
centers which will be used to test and 
demonstrate educational hardware and 
software. These are the sort of sugges- 
tions that give me the creeps. It doesn't 
take much imagination to see an "ap- 
proved list" coming out of a review com- 
mittee. The "approved list" can then be 
used to control purchases of software in 
all cases where federal funds are in- 
volved. The really fun projects in educa- 

New! 
R 1Y 

DAISY WHEEL 
PRINTER /TYPEWRITERS 

Full Olivetti 
typewriter 
warranty 
when 
purchased 
complete 

PM. 

Complete BYTEWRITER using. 
Olivetti Praxis 30 portable $ 495 
Olivetti Praxis 35 portable S545 
Olivetti Praxis 40 office machine $645 
Interface only-wired and tested S 165 

The parallel interface mounts entirely internally. interconnecting 
cables available for most computers. 

125 NORTHVIEW RD., ITHACA, N.Y. 14880 
(607) 272 1132 
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tional hardware and software -the ones 
based on the idea that there are in- 
novative things that can be done with the 
curriculum -will be stillborn. That should 
worry us. 

The author of the report, Ernest L. 

Boyer, is a former U.S. commissioner of 
education. The Carnegie Foundation's 
opinions carry weight in educational and 
public policy circles. It is tragic that the 
foundation's report makes computer 
manufacturers the whipping boys for 
problems that occur in introducing com- 
puters in a classroom setting. Manufac- 
turers of hardware and software do not 
develop educational products from com- 
pletely altruistic motives. But their record 
of providing goods and services to the 
educational community deserve much 
better than the kick in the teeth received 
from the Carnegie Foundation. 

John Boddie 
Specialized Computer Software 
213 Aronimink Dr. 
Newark, DE 19711 

Coping with Radiation 
Having spent a number of years in 

front of a CRT monitor, I thought that I 

had experienced all of the evils that could 
befall a computerist. I felt that I must 
have a natural immunity to all of those 
vagaries described by workstation oper- 
ators and CRT watchers. I had con- 
sidered that these persons might be suf- 
fering from galloping hypochondria. It 
also had crossed my mind that they were 
trying to build a case for a massive class - 
action lawsuit against the inventors of the 
CRT (look out, heirs of J. J. Thomson, 
Dumont, et al). Maybe they were look- 
ing for lifelong employment- disability 
benefits. 

Last week, during a massive data -re- 
search effort, I had occasion to spend two 
days in front of a microfiche reader. The 
results during the first day were interest- 
ing and possibly worth consideration by 
all who use CRT terminals or worksta- 
tions: 

After finishing seven hours, I had 
burning eyes, a tenseness in the shoulder 
muscles, a mild headache, an uneasiness 
in the lumbar region of the back, a dry- 
ness in the throat, a feeling of uneasiness 
as I left the parking lot, severe stress, 
fatigue, and irritability during the free- 
way commute to home. After dinner at 
home, I experienced definite eyestrain 
while reading the evening paper, a dis- 



Introducing the First 2.5 Mb 
Minifloppy Drive. 

Isn't it just like Rana Systems to introduce a 
floppy disk drive for the IBM® with the mass 
storage benefits of a hard disk, plus the 
floppy's strength of removable media. The first 
minifloppy that stores an incredible 2.5 mega- 
bytes on a single diskette. Imagine, storing a 
word processor, a spelling checker, mailing list, 
and dictionary on one floppy. With megabytes 
to spare. 

Rana's new drive needs only 10 floppies to 
give you all the capacity of five 5- megabyte 
hard disks. And that's not the limit. In fact, there 
is no limit. Like any floppy with its removable 
media, you can use diskette after diskette to 
increase your storage. Our expanded capacity 
disk drive not only acts like a hard disk, it also 
serves as an ideal back -up for one. 

And that's just the beginning, because 
Rana's drive introduces totally new "closed 
loop servo" minifloppy technology, making the 
drive insensitive to temperature or humidity. 
Rana's controller card can be used with stan- 
dard internal drives also, so you don't have to 

use an additional slot. Our drive comes with its 
own power supply, software enhancements for 
PC -DOS 2.0 and 1.1, and CP /M -866, and a box 
of diskettes. Everything you'll need to make 
your IBM operate to its maximum potential. 

The new 2.5 megabyte minifloppy drive, 
available first for the IBM`s PC and XT and soon 
for the Apple®. It's Rana's latest proof that to 
stay a step ahead, you've got to lead the way. 

Always a step ahead. 

RanaSystems 
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Hello, information. 
Or, how the IBM Personal Computer can bring you the world. 

Mush= shown not supplied by IBM. 



There's a world of information just 
waiting for you. But to use it, study it, enjoy 
it and profit from it, you first have to get at it. 

Yet the facts can literally be right at 
your fingertips - with your own telephone, 
a modem and the IBM Personal Computer. 

Plug into the network. 

The modem that plugs into your 
phone takes the codes your IBM Personal 
Computer understands and turns them into 
signals that can be transmitted over the 
phone lines. 

On the other end of the phone lines 
are independent information services ready 

for you to access from your home, 
school, lab or office. So, in minutes, 

you can tap the resources of over a 
thousand data bases-and plug 
into a world of possibilities. 

Something for everyone. 

At home, for example, you 
can shop through an electronic 
catalog. Access mortgage 
amortization and tax depreciation 
schedules. Study the wines of 
France, the foods of Italy. Find 

property to sell, rent, swap or share. 
And play hundreds of games. 

At school, you can bring 
news into the classroom -as it 
happens. You can teach and learn 

with facts about everything from 

phrase origins to plane geometry. You can 
also tap instructional courses and learn how 
to program the very IBM Personal 
Computer you're using. 

In the lab, you can call up a wealth of 
mathematical and statistical programs or 
retrieve scientific and technological data. 

In the office, you can plug into the 
commodities market. Read abstracts of 
leading publications. Even get census 
figures to see who's in your major market. 
And when you're planning a business trip, 
your IBM Personal Computer can provide 
airline schedules and car rental information, 
as well as tell you what the weather is and 
where the best restaurants are. 

Calling all computers. 

And these outside data bases aren't 
your only information link, either. 

With assigned passwords, you can 
also have access to data that's stored in 
your company's IBM minicomputer or 
mainframe via your IBM Personal Computer. 

You can even exchange a sales forecast 
with a manager two floors down or two 
thousand miles away - one IBM Personal 
Computer to another. 

So the IBM Personal Computer really 
can let you call the world. But there's one 
call to make first. For more information on 
where to buy the IBM Personal Computer, 
call 800- 447 -4700. In Alaska or Hawaii, 
800- 447 -0890. == 

The IBM Personal Computer 
A tool for modern times 

Inliurmatiun services are available by subscription at additional cost, and are no supplied by IBM. 
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magine a single board computer with all The features you need. A 
quiet, multirayer board that wouldn't need to be plugged into an expensive 
external bus. 

Meet a new high -powered men' ", a compact 
board computer. We've put all the features on one board for greater 

reliability and mechanical simplicity. 
Powerful "" features include: 

1Z -805 CPU running at 5MHz 
Up to 32K of EPROMS /EEPROMS 
Up to 1 megabyte of DRAM with parity 
Flexible, mapped Memory Management system 

, DMA controller 
:Four serial ports, baud rotes programmable (RS -232, RS -422) 
'Clock Calendar Chip and CMOS RAM, battery backed up 
Counter Timer 
Floppy disk controller 

,SCSI /SASI hard disk interface 
Monitor EPROM 
Runs CP /M 2.2 ", CP /M Plus * *, and MP /M'" 
Software available to mn the RAM as a disk or as a 

cache buffer (CP /M Plus) 
,SBX expansion connectors (in case you need even more) 

Substantial OEM and dealer discounts are available. 
M 

does more. We designed 
-after years of consulting to success -oriented companies; we 

guided them from good ideas to finished products on the market. Today, 
we custom - design boards, interface systems, and software - in short, we 
offer unparalleled support . 

We hope you have a question. Call Ken Clark today at 
Ask what's on board at ti 

,'TM 

842 Hoffman Street 
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Letters 
tinct backache, indigestion, and a head- 
ache which got worse when I went to bed. 

The next day I took a pitcher of water, 
drinking glass, and pocket calculator with 
timer -alarm into the microfilm and fiche 
room and took a break every 15 minutes 
for a swallow of water. I made a point of 
correcting my posture and taking several 
deep breaths everytime I changed a fiche. 
A little isometric game also helped to 
reposition the muscles on my frame. I 

used a pair of dime -store reading glasses 
which moved my point of focus out to 24 

inches instead of the 16 inches I use for 
reading and desk work. These placed me 
at a better position in relation to the 
screen. Using these tricks, I was free of 
the symptoms of the previous day. 

Is there anyone who knows how much 
low -level radiation is emitted by a 150 - 
watt, incandescent projection lamp? 
Paul M. Hine 
Engineer, Q.E.D. Systems Inc. 
1525 Standlake St. 
San Diego, CA 92154 

Formatting Rainbow 100 
Disks 

I recently bought a DEC Rainbow 100 

Personal Computer, but I was disap- 
pointed by the lack of a program to for- 
mat disks. After a little search, I suc- 
ceeded in writing one myself. 

Last month I read some complaints 
about this problem, so I am offering my 
Format program to other Rainbow 100 
users for the nominal charge of $50 
(media, copying, and postage included). 
Paolo Prandini 
Viale Europa, 72/G 
25100 Brescia 
Italy 

In Praise of the TRS -80 
Model 100 

I enjoyed "The Radio Shack TRS -80 
Model 100" by Mahlon Kelly (September, 
page 139). I have traveled with the Model 
100 for the last six months, through seven 
countries. It is all that it is reputed to be. 
I have hooked this box to just about 
everything available; it has yet to let me 
down. I have even used it as a limited 
datascope. With a few more pins on the 
RS -232C bus connected, we could have 
the first truly portable model. 

William N. Carter 
514 48th Ave. 
San Francisco, CA 94121 
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Now You Can Go 
Swiftly and Painlessly 

into Computer Technology : 

With the First and Only 
Totally Interactive Learning System 

in the World. 

.M.0N1 10"[. MC IIl1fOND 
=1 

Learning with 
Space Age Speed 

Fastrain takes the learning process on a rapid 
ride into the space age with the rest of the computer 

industry. It will have you in the know 70% faster than 
any other method 

Three Sense Worth 
Our revolutionary Tri- Sensory Response'" method makes the 

difference. Sight, sound and hands -on application will guide you 
through tfie learning process as you operate your computer. Audio 

cassettes as well as diskettes provide guidance, as the Fastrain'" and 
you interact with the computer and synchronize what you see with what 

you hear at whatever speed is comfortable for you. No matter how easy 
you go we still get you there faster. 

Guiding Light 
As well as spelling it out on the screen and talking you through as you work the 

keys, the Fastrain" has indicator lights that let you know when to respond, informs 
you of correct and incorrect responses, and even gives you the answers when you need 

them. A brief quiz at the end of each lesson is carefully designed to increase your retention 
and measure your progress. 

The Complete Learning System 
With the Fastrain `" unit you get an interconnecting cable to plug into your computer, and the learning 

F package of your choice containing audio cassettes and diskettes. It's all you need to get on the Fastrain 
and make high -tech life easier with an idea whose time has come. 

P O. Boa 673, Waltham. MA 02254 
(617) 891 -6602 1-800-343-1813 
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Letter Shows Mathematical 
Naivete 

G. M. Harding's letter (September, 
page 10) labeled "Bug -Free But Meaning- 
less" is itself meaningless. Harding at- 

tacks the notion of the utility of the 
methods of calculus to analyze economic 
data "in the same way as a continuous 
function in mathematics." Harding 
seems to believe that because, on a very 
small scale, the events from which 
economic indices are derived are not dis- 
crete, the methods of differential and in- 
tegral calculus are therefore invalid and 
cannot be applied. 

This is mathematically naive, as anyone 
who has studied the science of statistics 
will be aware. To give a simple example, 
suppose one takes a coin and tosses it a 

given number of times. The probability 
that the coin will come up heads can be 
exactly determined by calculating the co- 

efficients of the binomial expansion of the 
same order as the number of tosses. 
When the number of tosses in a run be- 
comes large, however, this calculation 
can become tedious, and in this case the 

Gaussian approximation (the familiar 
bell -shaped curve) is generally used. It is 

easily shown that the larger the number 
of tosses in a run, the more closely the 
probability distribution is modeled by the 
continuous Gaussian function. 

On a more complex level, there is the 
treatment of the problem of a quantum - 
mechanical gas in a periodic lattice (a 

problem of some interest to computer 
science, for it is the understanding of this 
that led to the development of semicon- 
ductor electronics). The physical system 
is constrained to have discrete energies 
and momenta, which are thought of as 
points in a multiple -dimensioned "phase 
space." The calculation of certain impor- 
tant quantities, such as the number of 
available states the system may occupy, 
is simplified by assuming for purposes of 
calculation that the available states form 
a continuum whose volume can be cal- 
culated geometrically. Again, a large 
number of available states will entail that 
the difference between the true number 
and the number calculated by this means 
is insignificantly small. 

Statistical mechanics may seem a far 

cry from econometrics, but the math- 
ematics that goes into them both is the 
same mathematics. Harding may choose 
to believe that the math is invalid, but the 
silicon chips in computers will continue 
to function as predicted by quantum 
statistics, and this is not a reasonable criti- 
que of modern economics. 

Another remark Harding makes is that 
"even if" this sort of reasoning is accept- 
able, identifying the effects of certain 
events in time series of economic data is 
not reasonable. Although not entirely 
wrong, Harding is far from correct. It is 
possible to see structures not inherent in 
the data, structures that appear, perhaps, 
as an artifact of the analysis technique ap- 
plied. However, there are methods of in- 
ferring the significance of statistical 
results. A savvy user of these methods is 

capable of discerning whether the results 
of a study are meaningful or not. Judg- 
ing from the level of statistical literacy in 
the letter, Harding is not capable of mak- 
ing such discernments. 
Alan L. Bostick 
6400 Latona Ave. NE 
Seattle, WA 98115 

riiiii."1"1.111 Graphics Plus 

GRAPHICS -PLUS is a field installable enhancement board for 
the popular Zeniths Z19 video terminal adding many power- 
ful features found only on terminals costing much more. 
GRAPHICS -PLUS provides Tektronix2 4010 compatible vector 
drawing graphics, VT1003 compatible 80 and 132 column 
display formats, off- screen scrolling memory, program- 
mable function keys, "Plain English" menu -driven Set -up 
mode, and a host of other enhancements. Installation can be 
accomplished within 15 minutes using only a screwdriver. 

GRAPHICS -PLUS 
an enhancement 

For Z19 Terminals 
from 

Northwest Digital Systems 

Tektronix2 4010 Compatible Graphics 
512 Horiz by 250 Vert Resolution 

80/132 Col and 24/49 Line Text Displays 

Seven Page Off -Screen Text Memory 
Menu -driven "Plain English" Set -up Mode 
16 Programmable Keys- 128 Chars Each 

Optional Hardcopy Port 

Simple Field Installation 1 TM Zenith 
2 TM Tektronix 
3 TM DEC 

GP -19 Upgrade for Z19 Terminal S 849 

Z19 Terminal With GP- 19Installed S 1495 

Northwest Digital Systems 

P.O. Box 15288, Seattle, WA 98115 (206) 362 -6937 
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IT IS BETTER TO 
OWN A GRIZZLY' 

THAN TO CURSE THE 
DARKNESS. 

the 

Gr1zz ly TM 

akternatie power 

- 
. 'TYr AC OUTLETS 

___ : - 
E4ebent Pro..«,... 

e 

It's a warm, fuzzy feeling to know that when the dark thoughts of power failures and voltage 
sags invade your peace of mind you have a friend that will let you grin and bear it. 

The Grizzly"' is standing behind you with battery back -up, surge protection and noise filter- 
ing. It's nice to know that when the lights go down low this uninterruptible power system will 
give you immediate full power while it warns you with a sonar 
alarm, giving you twenty minutes to shut down and avoid data loss. 

To back up your back -up, anything you plug into The Grizzly is 
insured for $2,500. 

So go with a Grizzly (200 watt, 500 watt or 1000 watt). Just plug 
it in to any standard outlet, switch it on, and you have all the power 
of the king of the forest and all the security of your old teddy bear. 

With The Grizzly there is no longer any reason to be afraid of 
the dark! 

DON'T PLUG IN WITHOUT US. 

ism I vim 
""--411M1 1111F-IN IMMI Art.' 

P.O. Box 673, Waltham, MA 02254 
(617) 891 -6602 1- 800 -343 -1813 
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SIEMENS 

We've rattled 
the competition, 
without making 
a sound. 

The silent PT -88 jet printer... 
from Siemens. 



Since its recent introduction, our new ultra - 
silent PT-88 jet matrix printer has drawn a lot of 
attention not only for what it does, but also for 
what it doesn't do. 

Sure, it has all the progressive features that 
can provide definitive operating advantages. 
Features like our "drop on demand" jet 
printing system that ensures consistent, high 
quality character formation ...high speed 
(150 cps)...full graphics 
...tractor or single -sheet 
plain paper feed... 
downloadable character 
sets...minimal moving 
parts...8 resident user - 
selectable character 
sets...and self -test 
capability. 

Now, as for the things 
the PT-88 doesn't do. 
Because it operates at 
50 dBA or less, you'll 
quickly notice that our 
printer doesn't clang. 

It doesn't shriek. It doesn't screech. That's good 
news for anyone who can genuinely appreciate 
a quiet working environment and the improved 
efficiency and productivity that result from it. 
It's bad news, however, for the competition. 

Before you make a final decision on a printer 
and your own printing requirements, find out 
how much you can get with the ultra -silent 
PT-88. For complete information, contact: 

Siemens Communication 
Systems, Inc. 

Anaheim, CA - 

(714) 991 -9700 

Atlanta, GA - 

(404) 441 -0882 

Chicago, IL - 
(312) 671 -2810 

Boston, MA - 

(617) 935 -2234 

New York, NY - 

(516) 752 -1323 
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Ciarcia's Circuit Cellar 
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Photo 1: Your computers and other electronic equipment are vulnerable to disturbances transmitted through the power line. Most of the 

components necessary for transient and noise suppression can be purchased from Radio Shack. Shown here are a commercial EMI /RFI line 
filter made by Corcom and two General Electric metal -oxide varistors. 

Keep Power -Line Pollution 
Out of Your Computer 

A visitor once called the Circuit 
Cellar my mountaintop wilderness 
retreat. Since he lived in the center 
of Manhattan, the few oak and birch 
trees around my house seemed to 
him like a forest, and because he 
could view scenery further away than 
a block or two he must have felt like 
he was on Mount Whitney. Well, my 
area is one of the higher points in 
Connecticut, but that isn't very high. 
It's barely a prairie -dog mound to 
someone from Montana. 

Life in a rural location has its 
special pleasures. I get to plow the 
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by Steve Ciarcia 
snow from my own driveway, trim 
back the ever -encroaching foliage and 
rake the leaves, pile four cords of 
wood for the stove each winter (see 
reference 1), fight off the local animal 
population, and spend large sums of 
money repairing damage done to my 
electronic equipment by electrical dis- 
turbances. 

This last item is the only one that 
really annoys me. Every year I can 
count on experiencing some equip- 
ment failure attributable to an exter- 
nal electrical impulse, usually corn- 
ing in through the power line. For 

three years, just like clockwork, the 
first thunderstorm in June wiped out 
a DECwriter II terminal connected to 
one of my computers. After the first 
two times of spending a few hours re- 
placing blown chips, I got smart and 
installed sockets. (Now I even know 
in advance which chips will be 
blown.) Last summer I kept the 
printer unconnected when I wasn't 
using it. 

But the elements were not to be 
denied. During an August thunder- 
storm, lightning struck my house. I 

can't say for sure where the bolt ac- 



An expensive lesson produces the cheapest Circuit Cellar project yet 

tually hit (there were no burn marks 
or other visible clues), but I suspect 
the point of entry was the power line. 
I remember seeing an indistinct flash 
of light, hearing a tremendous crash, 
and then standing in darkness. My 
assistant Jeanette saw a bright blue 
glow behind one of the computers. 

Such a tremendous power surge is 
not kind to semiconductor -based 
equipment. The casualties included 
one computer, one video camera, 
two video monitors, a microwave 
receiver, and probably several other 
assorted items I haven't found yet. 
The damage did not include the 
DECwriter (safely unplugged since 
May), but it was over $3000. 

In December, thunderstorms are 
not an immediate threat, but as I 

write this in early September the 
memory is still fresh and I still have 
a month of potentially violent 
weather to contend with. I am forced 
to consider some defensive mea- 
sures. Perhaps by relating my ex- 
periences I can save you from a 
similar fate. 

Of course, lightning isn't the sole 
cause of electrical disturbances; you 
don't have to wait for a thunderstorm 
to be a victim. Many kinds of trouble 
can be ducted into your computer 
through the power line. 

In the January 1981 Circuit Cellar 
article (reference 2), I wrote about 
electromagnetic interference (EMI) 
and radio -frequency interference 
(RFI). This month I'd like to pick up 
the saga by describing other forms of 
electrical pollution that occur on 
power lines. Afterward, I'll describe 
a few simple, inexpensive means of 
dealing with them. 

The Power Line: 
A Hostile Environment 

The lines leaving your local utility 
company's generating plant carry 
electrical power that in most respects 
is pure, smooth, and constant. How- 
ever, as the power is routed through 
the distribution network, it comes 
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under the increasing aberrant in- 
fluence of external forces and the 
connection or shedding of electrical 
loads. 

Your susceptibility to these aberra- 
tions depends on your location in the 
distribution system. If you are close 
to the power plant, you should have 
relatively few, with the low source - 
impedance of the generator and short 
distance of the transmission line 
limiting the influence of external 
forces. But rural customers at the end 
of the line usually experience the full 
effect. While the utilities try to 
distribute power evenly, the presence 
of a large -scale user of electrical 
power along the line between the 
generator and you can greatly affect 
the quality and quantity of the power 
you get. 

If you own a personal computer, 
you should be concerned about the 
quality of the power you feed it. 
Power -line irregularities cause prob- 
lems for computers and other digital 
equipment because certain kinds of 
extraneous electrical pulses can be in- 
terpreted as data or instructions, 
causing errors in operation. You face 
hazards every time you plug in a 
piece of electronic equipment, but 
there are certain precautionary 
measures that can protect your 
computer. 

The degree of sensitivity depends 
somewhat on the type of equipment 
and the type of disturbances. As the 
operating speed of digital equipment 
increases, its tolerance to power -line 
pollution lessens. High -speed pro- 
cessors and memory components are 
susceptible to fast transients. 
(Dynamic memories, which must be 
periodically refreshed, are particular- 
ly susceptible.) Disk drives and dis- 
plays, on the other hand, are more af- 
fected by lasting surges and sags in 
operating voltage. 

Common Sources of Woe 
Electrical power -line disturbances 

can come from either natural or man- 
made sources. Of the many ways the 
power line can be disturbed, the 
several varieties of voltage fluctuation 

most often cause problems with corn- 
puter equipment. These fluctuations 
can be categorized by source and 
severity, as follows: 

Blackouts. A blackout is a total 
power outage -the voltage goes to 
zero. Obviously if no alternate source 
of power is available as a backup, 
computer equipment will be severe- 
ly affected, and data will be lost. 
Blackouts generally affect only a 
small number of utility customers 
(fewer than 5 percent) during a year 
and generally last less than 10 

seconds. 
Brownouts. A brownout is typical- 

ly a corrective action taken by the 
utility when power demand exceeds 
generating capacity. The utility 
reduces the output voltage from a 
nominal 120 V (volts) by 5 to 15 per- 
cent. When the voltage is thus re- 
duced, the resistive load presented to 
the generators by the distribution 
network consumes less power. 

Generally speaking, most con- 
sumer and industrial equipment 
designed for use in North America 
functions properly when supplied 
with current within the range from 
105 to 130 V. But when operating at 
either extreme, the equipment is 
more vulnerable to disruption from 
some other power -line anomaly. For- 
tunately, power companies rarely 
reduce the voltage by more than 7 

percent. 
Voltage transients. The phenom- 

ena of voltage transients include 
surges of voltage above the specified 
normal, voltage sags below, and in- 
stantaneous voltage spikes that leap 
far above the nominal levels. 

Surges and sags are long- duration 
events occurring at some point in the 
distribution network when electrical 
equipment is routinely turned on or 
off nearby. The magnitude of the 
surge or sag depends upon the size 
of the load being removed from or 
placed on the network. 

Sags are often produced by the 
turning on of electric motors, which 
have high starting currents. (You've 
probably noticed lights dimming 
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The important element in lightning protection is the lightning rod, a pointed shaft of cop- 
per to which a half -inch copper cable is fastened. The cable in run down the side of the 
building, where it is clamped to an 8' foot copper -plated steel rod driven into the earth. 
The rod system pictured here costs $150. 

How Lightning 
Strikes 

A lightning flash is characterized by one 
or more strokes with typical peak currents 
of 20 kA (kiloamperes) or higher. In the 
immediate vicinity of the stroke's impact 
on the earth, hazardous voltage gradients 
exist. It is difficult to establish a definite 

grounding -conductance value necessary to 

protect equipment and personnel. The cur- 
rent in a lightning strike is so high that 
even 1 ohm of resistance can theoretically 
produce hazardous potentials. 

When lightning strikes a building un- 
protected by a lightning rod, the stroke 
seeks out the lowest- impedance path to 

earth (most likely through the electric wir- 
ing or water pipes). 

How It Starts 
As the electric charge builds up in a 

cloud, the electric field in the vicinity of 

the charge center increases to the point 
where the air starts to ionize. A column 
of ionized air, called a pilot streamer, 
begins to extend toward the earth at a 

velocity of about 100 miles per hour. After 
the pilot streamer has moved perhaps 100 

feet to 150 feet, a more intense discharge 
called the stepped leader occurs. This 
discharge inserts additional negative charge 

into the region around the pilot streamer 
and allows the pilot streamer to advance 
for another 100 to 150 feet, after which the 

cycle repeats. As its name indicates, the 
stepped leader progresses toward the earth 
in a series of steps, with a time interval 
between steps on the order of 50 microsec- 

onds. 
In a cloud -to -ground flash, the pilot 

steamer does not move in a direct line 
toward the earth but instead follows the 
path through the atmosphere where the air 
ionizes most readily. Although the general 
direction is toward the earth, the specific 
angle of departure taken by each succeeding 
pilot streamer from the tip of the previous 
streamer is unpredictable. Therefore, each 
100- to 150 -foot segment of the stroke will 
likely approach the earth at a different 
angle. This changing angle of approach 
gives the overall flash its characteristic zig- 
zag appearance. 

As a highly ionized column, the stepped 
leader is at essentially the same potential 
as the charged area from which it origi- 
nates. Thus, as the stepped leader ap- 
proaches the earth, the voltage gradient 
between the earth and the tip of the leader 
increases. The increasing voltage further 
encourages the air dielectric between the 
two regions to break down. 

Attracting Lightning 
Objects extending above their surround- 

ings are likely to be struck by lightning. 
Thin metallic structures, such as flag poles, 

lighting towers, antennas, and overhead 
wires, offer a very small cross -sectional area 
relative to the surrounding terrain, but 
ample evidence exists to show that such ob- 

jects apparently attract lightning. 
The ability of tall structures or objects 

to attract lightning serves to protect shorter 
objects and structures nearby. In effect, a 

tall object establishes a protected zone 
around it; within this zone, other struc- 
tures and objects are protected against direct 
lightning strikes. As the height differen- 

38 December 1983 © BYTE Publications Inc. 



tial between the shorter surrounding ob- 
jects and the tall one decreases, the pro- 
tection provided to the shorter objects 
decreases. Likewise, as the horizontal 
distance between the tall and short struc- 
tures increases, the protection afforded by 
the tall structure decreases. 

Lightning Rods 
A protective device that makes use of this 

phenomenon is the lightning rod, shown 
in photo. Generally just a sharp copper 
spike, the lightning rod is attached to the 
highest point on the structure to be pro- 
tected. When lightning strikes, the current 
is shunted directly through a heavy cop- 
per wire from the rod to a grounding elec- 
trode buried in the earth. 

Although the duration of a strike is 
typically less than 2 microseconds, the 
voltage generated is high enough to cause 
flashover strikes to conducting objects 
located as much as 14 inches away from 
the conducting path. For this reason, 
metallic objects in close proximity to down 
conductors should be electrically bonded to 

the conductors. 
But circuits not in direct contact with 

the lightning discharge path can experience 
damage, even in the absence of overt cou- 
pling by flashover. Because the high cur- 
rent associated with a discharge builds up 
so fast, large inductively produced voltages 
are formed on nearby conductors. Experi- 
mental and analytical evidence shows that 
the surges thus induced can easily exceed 
the tolerance level of many components, 
particularly solid -state devices. Inductive 
surges can be induced by lightning current 
flowing in a down conductor or structural 
member, by a stroke to earth in the vicini- 
ty of buried cables, or by cloud -to -cloud 
discharges occurring parallel to long cable 
runs, either above ground or buried. 

The Moral 
The objective of all lightning -protection 

systems is to direct the high currents away 
from susceptible elements or limit the 
voltage gradients developed by the high 
current to safe levels. In a given area, cer- 
tain structures or objects are more likely 
to be struck by lightning than others; 
however, no object, whether man -made or 
natural, should be assumed to be immune 
from lightning. The voltages that could be 
induced by such discharges present a 
definite threat to signal and control equip- 
ment, particularly equipment employing 
semiconductor components. 

Power -Line Conditioner Sources 
Cuesta Systems Inc. 
3440 Roberto Court 
San Luis Obispo, CA 93401 
(805) 541 -4160 

Dymarc Industries Inc. 
21 Governor's Court 
Baltimore, MD 21207 
(800) 638 -9098 
(301) 298 -2629 

Electronic Protection Devices 
Division CNS Electronics Corp. 
5 -9 Central Ave. 
Waltham, MA 02154 
(800) 343 -1813 

Electronic Specialists Inc. 
171 South Main St. 
Natick, MA 07160 

(800) 225 -4876 (orders) 
(617) 655 -1532 

Isoreg Corporation 
410 Great Rd. 
Littleton, MA 01460 
(617) 486 -9483 

RKS Industries 
4865 Scotts Valley Dr. 

Scotts Valley, CA 95066 
(800) 892 -1342 
(408) 438 -5760 

Sun Research Inc. 
POB 210 

Old Bay Rd. 
New Durham, NH 03855 
(603) 859-7110 

Power -Line Filter Sources 
Cornell -Dubilier Electronics 
Box B -967 
New Bedford, MA 02741 

(617) 996 -8561 

Corcom Inc. 
1600 Winchester Rd. 
Libertyville, IL 60048 
(312) 680-7400 

Curtis Industries Inc. 
8300 North Tower Ave. 
Milwaukee, WI 53223 
(414) 354 -1500 

Genisco Technology Corporation 
18435 Susana Rd. 
Rancho Dominguez, CA 90221 
(213) 537 -4750 

Hopkins Engineering Company 
12900 Foothill Blvd. 
San Fernando, CA 91342 
(213) 361 -8691 

The Potter Company 
Division of Varian 
POB 337 
Wesson, MI 39191 
(601) 643 -2215 

Siemens Corporation 
8700 East Thomas Rd. 

Scottsdale, AZ 85252 
(602) 941 -6366 

Sprague Electric Company 
87 Marshall St. 
North Adams, MA 01247 
(413) 664 -4411 

Stanford Applied Engineering 
3520 De La Cruz Blvd. 
Santa Clara, CA 95050 -1997 
(408) 988 -0700 

when an air conditioner comes on.) 
Surges are generally the result of net- 
work switching by the utility or of a 
sudden reduction in demand for 
power in the network; during the 
period necessary for the utility's elec- 
tromechanical compensation system 
to function, an overvoltage transient 
condition can exist. 

The most damaging power -line dis- 
turbance is the high- speed, high - 
energy voltage spike. People speaking 

loosely about "power -line transients" 
are probably talking about this type 
of event. Lasting usually less than 100 
microseconds, spikes can be up to 
6000 volts. Such high -energy tran- 
sients are produced by the switching 
off of inductive loads by the opening 
of switch contacts, short circuits, or 
blown fuses; severe network load 
changes; or lightning. Inductive -load 
switching accounts for the majority 
of spikes. 
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Photo 2: You can save approximately $40 on the price of a transient -protected power strip 

by adding the protection yourself, as demonstrated on the Radio Shack Archer 61 -2620 unit. 
First, unscrew the end plates. 

Photo 3: Open the strip case, exposing the four receptacles and the white circuit- breaker block. 

The three wires conducting power run the length of the strip: black is the hot side, white 
is the neutral return, and the green wire is earth ground. 

Photo 4: Using an X -acto knife or similar tool, strip insulation from the wires between the 
receptacles (which 1 number 1 through 4, from left to right) according to the following system: 
between 1 and 2, strip the green and black; between 2 and 3, strip the green and white; be- 

tween 3 and 4, strip the black and white. 
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When the coil of an inductive load 
such as a transformer or motor is 
suddenly deenergized, the collapsing 
magnetic field must dissipate its 
energy, and it does this by placing a 
large voltage back into the circuit that 
energized it. Let's examine the pro- 
cess in detail. 

As the circuit through the inductor 
is broken, current in the inductor 
continues to flow, charging the 
distributed capacitance in the wind- 
ings. At some point, the charge 
voltage becomes sufficient to leap 
across the switch gap as a spark. This 
sudden shorting action discharges 
the winding's capacitive charge back 
into the circuit until the spark ceases. 
This process repeats in a cycle until 
there is too little energy left in the coil 
to create an arc across the contacts. 
The waveform of inductance- gener- 
ated transients is oscillatory. For ex- 
ample, a contact opening while con- 
ducting 100 mA (milliamperes) in a 
1 -H (henry) inductance will produce 
a 3000-V spike, assuming about a 
0.001 -µF (microfarad) stray winding 
capacitance. 

Whenever you plug in a vacuum 
cleaner, hair drier, or other appliance 
(even your computer), you could be 
creating some potentially serious 
transient disruptions for other equip- 
ment on the same power line. The 
equipment need not even be on the 
same wiring circuit. The capacitance 
of household wiring is often suffi- 
cient to couple a transient from one 
wire to another (differential mode) or 
from the wire to the ground (corn - 
mon mode). 

Lightning is the most violent and 
most destructive source of transient 
energy. A direct lightning hit is 
catastrophic, but direct hits seldom 
occur. A more frequent danger is that 
a lightning strike on a power line 
miles away may result in a thousand - 
volt spike rushing throughout your 
home. Such hits happen frequently 
enough to cause much grief. 
(Because lightning is such a signifi- 
cant source of transients, I've ex- 
plained it in detail in the text box 
"How Lightning Strikes." A secon- 
dary, and more widespread, effect of 
a lightning hit on a power line is a 
voltage sag over a large part of the 



network as the power company's 
safety circuits compensate for the 
spike.) 

Electrical noise. Miscellaneous 
electrical noise is the final source of 
power -line disturbances. It is best 
understood as high- voltage high - 
frequency interference. Noise in the 
range from 10 kHz (kilohertz) to 50 
MHz (megahertz) is the most com- 
mon cause of computer failures. 
Because of its frequency, noise can be 
either broadcast through free space 
from its source or conducted direct- 
ly through the power lines. Digital 
electronic equipment is a prime 
source of high -frequency noise. 

Power -Line Protection 
I'm not trying to make you afraid 

to plug your computer into the wall 
outlet. There are remedies for virtual- 
ly all the problems I've mentioned, 
although some are more practical for 
some computer users than others. 

If surges or sags are a constant 
problem for you, you can try having 
the power company change the tap 
on your local step -down transformer 
or installing a constant -voltage trans- 
former on your premises. These mea- 
sures, although expensive, are effec- 
tive. If you are plagued by blackouts 
or have equipment that should never 
be shut down, I suggest that you con- 
sider obtaining an uninterruptible 
power supply, abbreviated UPS. Using 
a UPS gives you confidence in the 
quality of your power and effective- 
ly isolates your computer from 
damaging perturbations. However, a 
UPS is also quite costly. 

In the case of electrical noise and 
EMI, there are filters and construc- 
tion techniques that can be employed 
to reduce interference, but a better 
answer is to find the pollution at the 
source and eliminate it. My article in 
the January 1981 BYTE outlined most 
methods of filtration and preventive 
design. While I'll try not to belabor 
the point, a power -line filter is an im- 
portant noise- and transient- suppres- 
sion device. 

The best answer to transients is to 
suppress their voltages to a harmless 
level, either with filters or a special 
category of components called tran- 
sient suppressors. 

61111111106. 
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Photo 5: You can now solder a varistor between each of the stripped wire pairs, mounting 
it flat against the back face of the receptacle so that the case will fit together again. 

Photo 6: The outlet strip with three MOVs installed provides both common -mode and 
differential -mode transient suppression. After you have finished soldering, carefully reassem- 
ble the power strip's enclosure and screw it back together. 

Power -Line Filters 
A power -line interference filter is 

an electronic circuit used to control 
RFI and EMI conducted into and out 
of equipment. The filter is intended 
to provide unwanted interference 
signals with a high series impedance 
(into the vulnerable equipment) and 
low shunt impedance (to ground). It 
generally consists of a set of passive 
components that act as a mismatch- 
ing network for high -frequency 
signals -a low -pass filter. The net- 
work attenuates RF energy above 10 

kHz, while passing the 60 -Hz power. 
The simplest possible filter is a 

single capacitor wired in parallel or 

a single coil wired in series with the 
power line. More typically, several 
capacitors and/or coils are used 
together, connected into different 
configurations variously called L, a, 
and T filters. 

Though containing only a few com- 
ponents, such passive bilateral net- 
works have complex transfer charac- 
teristics that are extremely dependent 
upon the impedances of the source 
and load. Because you can't predict 
these impedances for all applications, 
it is not possible to unequivocally 
state that a specific filter configura- 
tion will work the same way in two 
different environments. But to allow 
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Photo 7: For quicker and easier, though incomplete, protection, you can plug your computer 
into a simple voltage -spike protector such as the Radio Shack 61 -2790. As you can see from 
the disassembled unit, the metal -oxide varistor (wrapped in fiberglass tape) is connected be- 

tween only the hot and neutral lines (black and white). It has no varistor connection to the 
ground lead and therefore does not protect against common -mode transients. 

electrical specifications to be mini- 
mally compared, however, resistive 
source and load impedances of 50 
ohms each are generally used. 

Two similar power -line filters, even 
built with the same circuit topology 
and component values, may not per- 
form identically; the mounting and 
wiring of the filter can be critical in- 
fluences on its performance. A 
power -line filter is best installed at 
the point in your equipment where 
the power line comes inside the case 
rather than at the far end of a long 
cord. The filter's purpose is to at- 
tenuate high -frequency signals: this 
purpose is defeated if these parasitic 
signals can gain access to the equip- 
ment by capacitively coupling to the 
power cord at a point behind the 
filter. 

It's not always possible to disas- 
semble your computer to add a line 
filter, but the best location for a 
power -line filter is bolted to the 
chassis of the electronic equipment it 
protects, or at least in the immediate 
vicinity, such as at the power re- 
ceptacle. 

While you could construct a line 
filter using the formulas and designs 
from a magazine article, I heartily 
recommend that you buy a packaged 
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unit instead. The selection is easier 
and much more controlled using 
commercial line filters (see the text 
box on page 39). So much depends 
upon component selection and lay- 
out that the only way to make sure 
power -line interference has been 
eliminated is to actually test the filter 
in your equipment. A circuit de- 

signed according to theory using a 
50 -ohm assumed impedance prob- 
ably won't work as well as one em- 
pirically derived using the actual 
equipment and power line. 

Transient Suppressors 
Protection from the various kinds 

of line transients is obtained by sup- 
pressing or diverting them. The three 
types of circuits most often used for 
this are filters, crowbars, and voltage- 
dampers. 

As I previously alluded, filters com- 
prising inductances and capacitances 
are widely used for interference pro- 
tection, including transients. Since 
most transient signals are high fre- 
quency, the suppression by a filter is 
often effective, provided it can with- 
stand the associated high voltages. 

Crowbar circuits use a switching ac- 
tion, such as turning on a thyristor 
or arcing across a spark gap, to divert 
transients. But crowbars that incor- 
porate SCRs (silicon- controlled rec- 
tifiers) and triacs are much too slow 
to effectively suppress 100 -µs (micro- 
second) transients. Most often they 
are incorporated in low- voltage DC 
power -supply output circuits where 
overvoltage conditions occur at more 
manageable speeds (milliseconds). 
Spark -gap devices, which include 
carbon blocks and gas tubes, are fast 

Photo 8: Some line filters are made to work in specific circumstances. This Radio Shack power- 

line-filter strip (stock number 26 -1451) was devised to cure interference problems with the TRS -80 
Model I computer; it contains two separate LC (inductance /capacitance) interference filters 
but no varistors. If you have this strip, I suggest you install some MOVs. 



and effective, but they trigger at re- 
latively high voltages, making them 
unsuitable as the sole protection for 
semiconductor circuitry. 

Voltage- clamping devices, on the 
other hand, have impedances that 
vary as a function of either the 
voltage across or the current through 
them. The circuit being protected is 
unaffected by the presence of the 
clamping device unless the incoming 
supply voltage exceeds the clamping 
level, as would be the case when a 
transient hits. The various kinds of 
high -speed voltage -clamping devices 
include selenium cells, zener diodes, 
silicon- carbide varistors, and metal - 
oxide varistors. Of these, the metal - 
oxide varistors, or MOVs, hold a 
significant price /performance advan- 
tage and are highly applicable in per- 
sonal computing applications. 

MOVs to the Rescue 
Metal -oxide varistors are voltage - 

dependent nonlinear devices that 
behave somewhat like a back -biased 
zener diode. When a voltage lower 
than its conduction threshold is ap- 
plied across it, the MOV appears as 
a nonconducting open circuit. But if 

the applied voltage becomes greater 
than this set point (when a transient 
hits), the MOV begins to conduct, 
clamping the input voltage to a safe 
level. In effect, the MOV absorbs the 
transient and dissipates the energy as 
heat. 

An MOV is made of zinc oxide 
combined with small amounts of 
bismuth, cobalt, and manganese. 
The individual zinc -oxide grains form 
many p/n (positive- doped /negative- 
doped) junctions that combine in a 
multitude of series and parallel ar- 
rangements. This diversity of micro- 
structure causes its nonlinear semi- 
conducting characteristics. An MOV 
is inherently more rugged than a 

single- junction semiconductor device 
(a zener diode, for example) because 
energy is uniformly absorbed 
throughout the bulk of the 
component. 

The physical dimensions of the 
MOV determine its characteristics, its 
conduction- threshold voltage varying 
as a function of thickness, and its 
energy- dissipating capacity varying 
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Figure la: The Radio Shack four- outlet power strip can be easily modified to protect equip- 
ment from high -energy power -line transients. Three General Electric V130LA10A metal -oxide 
varistors (MOVs -Radio Shack number 276 -570) are connected between the hot, neutral, and 
ground wires of the power line. 
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LINE IN 

EMI /RFI AND TRANSIENT SUPPRESSOR 

LINE FILTER 

L J 
CORCOM 5VK1 
RADIO SHACK 273 -100 

ALL MOVs ARE GE V130LA10A VARISTORS 
RADIO SHACK 276 -570 

Figure lb: For added protection against low- energy electromagnetic and radio frequency in- 

terference, the Corcom 5VK1 line filter (Radio Shack 273 -100) can be installed in the circuit. 

according to volume. MOVs are avail- 
able in operating voltages from 6 to 
2800 V, with peak current capacities 
of up to 50,000 A (amperes). MOVs 
respond to transients in only a few 
nanoseconds and are relatively inex- 
pensive. The chief producer of MOVs 
is the General Electric Company. 

Protect Your Computer 
Large companies sometimes solve 

power -line problems by producing 
their own power. In the home or 
small office, it's more practical to pro- 
tect your computer and peripherals 
through comprehensive application 
of filtering and transient suppres- 
sion. 

Most of the commercially available 
filtered power strips contain MOVs as 
their primary suppression device. 
Even those costing $50 or $75 rarely 
contain more than $5 worth of tran- 
sient protection. By purchasing the 
suppression components separately 
and installing them yourself, you can 
save a lot of money. 

The majority of the projects I've 
presented in Circuit Cellar articles 
can be built for $50 to $2000, but the 
project this month wins hands down 
for economy. For the most part, line 
filters and MOVs are available off the 
shelf, and adequate transient sup- 
pression for your computer might 
cost as little as $1.59! 

You can take two approaches in in- 
stalling suppression. If you are in- 
terested in protecting only a few 
items of equipment, MOVs can be 
wired across the AC line where it 
enters the enclosures. You can find 
the General Electric VI3OLA10A MOV 
component at Radio Shack for $1.59 
(stock number 276 -570). This device 
is ideally suited to 120 VAC applica- 
tions. It has an energy rating of 38 
joules (watt- seconds) and will clamp 
to 340 V at 50 A within 35 ns (nano- 
seconds). Its peak -current rating is 
4500 A. (For heavier duties, you'll 
need to use V130LA20A or 
V130PA20A MOVs.) 

(As a rule, if you are going to be 

December 1983 © BYTE Publications Inc. 43 



Circle 239 on inquiry card. 

COMPUTERS 
PACKAGES: CREATE YOUR OWN 

CONFIGURATION. CALL 

IBM PC: on stock) 256k. (2) 320k disk doves. Monochrome Display 
8 Controller with printer pmt. C. Itoh F10 -40ps letter quality printer. 
Diagnostic 8 Basic manuals $4999 

COLUMBIA MPC 1600 -1: 128k. (2) 320k disk drives, Amber or 
Green video display and controller. (2) serial 8 (1) parallel port, C 

non F10-flaps leper qual (KW . and $300001 free soltware$3999 
COLUMBIA HARD DISK MPC 1600-4: XT Compatible 128k. 

I I) 320k disk drive. lOmeg Hard disk drive. Amber or Green video 
display and controller. (2) serial 8 (1) parallel port, C. Itoh F10- 
40cps letter quality printer. and $3000 of tree software ....$5699 

COLUMBIA PORTABLE COMPUTER VP: 126k. (2) 320k 
hall height disk drives, Monochrome display and controller, (1) 
serial 8 (1) parallel port. C. Itoh F10 -40cps letter quality printer, and 
$3000 of free software $3795 

EAGLE PC -2: 128k. (2) 320k disk drives. monochrome display 8 
controller. (2) serial 8 (1) parallel port. OKIDATA 92a near letter 
quality printer, with free software ... .$3399 

APPLE Ile: 128k, BO columns display, Amber or Green screen. hall 
height disk drive 8 controller. Fan and electrical surge protector. 
Gemini Star 10x dot matrix printer ...$2199 

CANON AS100 128k. (2) 640k disk drives 8 controller, color dis 
play. (1) parallel port, with color printer . $3599 

DEC RAINBOW 100: 64k. (1) dual disk drive. Monochrome dis- 
play. keyboard. MSDOS or CP /M 86 operating system. DEC LA50. 
RA lot matrix printer $3799 

IBM PC & COMPATIBLE ACCESSORIES 

64k memory chips 
additional disk drives 
DOS 1 1 

DOS 2.0 
Fasywriter 
Visicalc 
dBASE II 

$92 PFS report $133 
..$450 PFS hier $110 

$40 TKi Solver $250 
$60 WordStar $327 

$165 MailMerge $165 
CALL Memorex disks $3.25 
$430 3M disks $2.99 

APPLE Ile & COMPATIBLE ACCESSORIES 
JAGUAR hall height Grappler 
doves $249 System Saver Fan 

MICRO-SCI lull height WordStar 
doves ..... $220 dBASE 
80 column cards $275 Memorex disks 
80 column with 64k cards $375 3M disks 

PRINTERS 
DOT MATRIX 
C 1106 ProWriter $440 
OKIDATA 

MICROLINE 82a 1440 
MICROLINE 92 $499 
MICROLINE 93 5789 
RIBBONS $4.99 

$140 
$55 

$327 
5130 
53.25 
$2.99 

GEMINI 
STAR 10X $335 
STAR 15 $490 
RIBBONS $4.99 

TRANSTAR 
T315 COLOR PRINTER $499 

LETTER QUALITY Ribbon $14.95 
C. ITOH DIABLO 

F10 -40cps ....$1199 620 5999 
F10 -55cps ..$1499 630 $1999 
Single sheet feeder.... $695 Single sheel feeder $1350 
Tractor leed $275 Tractor leed $215 
Rrhbons- mullisuike ..$6.99 Ribbons- multistnke $6.99 
Ribbons -nylon $7.99 Ribbons -nylon. $7.99 

NEC 1TX -1014 $499 
3550 $1899 SMITH CORONA TP-1 $499 

MONITORS 
ZENITH 

121 

122 
123 

AMOEK 
COLOR I 

COLOR II 

TAXAN 
$93 RGBI 

...$129 RGB II 

...$139 GREEN 
AMBER 

$299 GORILLA HIRES GREEN 
$429 PRINCETON Graphic Sys 

SOFTWARE 

$325 
$520 
$159 
$169 
$99 

$665 

APPLE SOFTWARE 
Temple of Apshai 29.99 Sargon II 24.97 
DOS Boss 19.99 MICROPRO products 
Type Faces 14.99 Word5tar/MailMerge /SpellStar 
Apple Panic 21.95 CalcStar /DataStarllnloStar 
Chopliller 24.95 LOWEST PRICES CALL 

Raster Blaster 21.95 MILTON BRADLEY educational 
((lima 29.95 software All about Division. 
Microwave 24.97 Fractions, Commas. Words 
Swashbuckler _23.95 We have them all . CALL 
Zaxxon 26.95 Pie Writer Ile 99.97 
IBM PC SOFTWARE 
ALPHA SOFTWARE DIGITAL RESEARCH 

Database ..99.97 CPIM 86 .42.99 
Apple -IBM Cnncln...136.75 Pascal /MI... 270.00 
Data Base Manager ..191.75 IUS Sollware all in stock 

ASHTON -TATE TIM Ill 302.97 
Financial Planner .430.00 MICROPRO CALL 
Bottom Line Sings! 250.00 Microsoft Mulbplan 175.00 

PTO Crosstalk 125.00 
Temple of Apshai 26.95 VISICORP software 
Crush. Crumble 8 VisicalcNisitrleNisiword Too 

Chomp 22.99 Low to Mention CALL 
INFOCOM Zork Illl/lll 79.00 

ACCESSORIES: Furniture, Modems, Cables, Disk Cases CALL 

owen 
1265 Broadway at 32nd St. New York,10001 

For Orders Call 

8000221031160 
For Information Call 212 725 1234 

OPEN 7 DAYS BAM -8PM FOR PHONE ORDERS 
VISA MasterCard Welcome Minimum Order 550 

52 50 Service Charge For Orders Under S50 
Minimum Shipping 54 95 Over 3 lbs Add 5 50 per lb 

Nol responsible for typo Errors or Manufacturers Puce Changes 
Quantities Limited 
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working inside the equipment you 
should also install line filters. You can 
buy Corcom type -5VK1 5 -A RFI 
power -line filters at Radio Shack for 
$11.95 (stock number 273 -100). These 
units, like the one shown in photo 1, 

are adequate for most consumer ap- 
plications and fit in very nicely with 
existing equipment.) 

The easier alternative is to modify 
a regular power strip to include tran- 
sient suppression. Radio Shack's 4- 
outlet strip (number 61 -2620, costing 
$15.95) is perfect for this application. 
Merely open it up and install three 
MOVs, as demonstrated in the series 
of photos 2 through 6, connected as 
shown in figure 1. One MOV is in- 
stalled directly between the black 
(hot) and white (neutral) leads, the 
second MOV is connected from the 
black lead to the green (ground) wire, 
and the third from the white to the 
green. While you might squeak 
through by installing one MOV 
across the line, complete common - 
mode and differential -mode suppres- 
sion requires three MOVs. (Photo 7 

shows a commercial adaptation of the 
simplified scheme.) The price for all 
the parts of the protected power strip 
is $20.72. If you were to buy a larger 
power strip or build your own distri- 
bution box, you could also add a 

power -line filter. And if you have a 
filter strip already on your computer, 
you might want to check its degree 
of transient protection (see photo 8). 

An Ounce of Prevention . . . 

This project may not seem very 
exciting. I didn't find the idea very 
exciting, either, until the flash and 
subsequent smoke coming out of my 
favorite article- writing computer pro- 
vided all the excitement I'll need for 
months. Most of the $3000 worth of 
damage I had was for equipment 
plugged into a single circuit, some of 
it on the same power strip. I had 
always known the protective value of 
MOVs, but I thought it wouldn't hap- 
pen to me. A few dollars' worth of 
parts could have saved a lot of ag- 
gravation. 

Voltage spikes and power -line dis- 
turbances aren't always the result of 
storm activity. Transient -caused 
equipment failures can happen any- 

time. The events I've described just 
served as a catalyst for presenting the 
subject. And even if lightning never 
hits you, you should know that many 
of the new computers I have been 
evaluating this year have shown an 
increased sensitivity to external in- 
terferance, including power -line 
glitches. You wouldn't want to find 
your new computer rebooting sud- 
denly at a critical point or discover 
the memory to be scrambled after 
you plug in a printer on the same 
outlet. Transient suppression con- 
stitutes an ounce of prevention. You 
can spend thousands for the cure. 

Next Month: 
A new integrated circuit from National 

Semiconductor permits an intelligent 
video- display terminal to be built from 
only 21 chips. 

To receive a complete list of Ciarcia's 
Circuit Cellar project Kits available from 
the Micromint, circle 100 on the reader 
service inquiry card at the back of the 
magazine. 

Steve Ciarcia (pronounced "see-ARE-see- 
ah") is an electronics engineer and computer 
consultant with experience in process control, 
digital design, nuclear instrumentation, prod- 
uct development, and marketing. In addition 
to writing for BYTE, he has published several 
books. He can be contacted at POB 582, 
Glastonbury, CT 06033. 
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1. Ciarcia, Steve. 'A Computer -Controlled 
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page 32. 
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3. Roberts, Steven K. Industrial Design with 
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Prentice -Hall, 1982. 

Editor's Note: Steve often refers to previous Cir- 
cuit Cellar articles as reference material for each 
month's current article. Most of these past articles 
are available in reprint books from BYTE Books, 

McGraw -Hill Book Company, POB 400, Hights- 
town, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers articles 
that appeared in BYTE from September 1977 through 
November 1978. Ciarcia's Circuit Cellar, Volume 
II contains articles from December 1978 through 
June 1980. Ciarcia's Circuit Cellar, Volume III 
contains articles from July 1980 through December 
1981. Ciarcia's Circuit Cellar, Volume IV, soon 
to appear, will contain articles from January 1982 

through June 1983. 
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Three ways to 
Speed up your Apple II 

& Apple 11e for $295 
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Makes any Apple II, II +, or Ile run 
31/2 times faster. 
Makes your Applesoft, Apple Fortran, 
Word Processing, D.B. Master, Pascal, 
or Visicalc programs run up to 31/2 times 
faster. 
Costs less than any other speed up card. 
Available immediately by mail. (We guarantee 
shipment within 7 days from receipt 
of order.) 
Costs only $295. 

Circle 278 on inquiry card. 

Please send me SpeeDemon by return mail at $295 each. I have enclosed $ 

I have an: Apple H Apple II plus Apple He This is for: Business Use 

Or charge my: Visa Mastercard American Express Personal Use 

My Acct it is Expires 

Name 

Address 

City State Zip 

Calif. Res. Add 6,4% Sales Tax. Mail to: McT 1745 21st Street Santa Monica, CA 90404 

Dealer Inquiries Invited 
Apple is a registered trademark of Apple Computers, Inc. VisiCalc is a registered trademark of VisiCorp, Inc. DB Master is a registered trademark of Stoneware, Inc. 



Out of the West con 
Just in the nick of time! 
A six -pen graphics plotter 
that's more compatible... 
uses more software... 
and costs only $1095. 
The Sweet -P Six- Shooter. 

YahHOOO! 

Picture it: six -color presentation - 
quality graphics taken right off 
your spread sheets or D.I.F. files, 
and perfectly reproduced on 
paper or overhead transparency 
film. 

STUDY 

Graphs of all kinds -bar, pie, 
line, scatter or surface. Quick - 
read graphs that make their 
point a lot faster than columns 
of numbers. 

Graphs prepared in minutes. 
For pennies. 

Fine, you say. Any quality plot- 
ter can do that, right? 

Right. 
The big difference is, this qual- 

ity plotter costs only $1095. 
Another big difference is the 

people who make the Six -Shooter. 
Enter Computer, Inc. The Good 
Guys from out of the West who 
brought you Sweet -P The 
Personal 
Plotter:" 

The Sweet -P was a real trail- 
blazer. In fact, the competition is 
still trying to catch up to it. 

Now the Good Guys have got 
'em on the run again with the 
Six -Shooter. It's really loaded. 

You'll save a bundle! 

For $1095, you get a plug- and -go 
plotter with six pens, not just two. 

Mounted on a revolver -like 
cylinder, they change automati- 
cally in a fraction of a second. 
No duds, either. The Good Guys 
supply the pens, too. 

The Six -Shooter is desk -top size, 
but the plotting area expands 
from 81/2" x 11" to 11" x 17" (engi- 

neers, take note!). The name 
may sound tough, but the 

Six -Shooter is really 
quite compatible. 

With IBM and 
Apple. 

isz 
R 



es the Six -Shooter. 
SI:Shooter Standard Interfaces: parallel. 

and serial with eavesdropping: 

Plotter 00 

Mainframe 

Eavesdrop Mode 

l 
Serial Interface 

Terminal 

With major CP /M -based micros 
like DEC and Kaypro. How friendly 
can you get? 

You can even introduce it to 
your network. Switch from par- 
allel interface to RS -232 serial 
interface and back again. .. both 
ports are provided. The Six - 
Shooter will handle it. It'll also 
"eavesdrop" on the line between 
your mainframe computer and 
any terminal, just waiting for the 
right signal to trigger it into action. 

Draw your own conclusions 
from over 50 software packages. 

You can draw on lots of software 
to help you. 

The Six -Shooter is supported 
by one of the largest graphics 
libraries available to any plotter. 
IBM and Apple plotters included. 

To begin with, there are Sweet -P 
business graphics created for 
CP /M and MS /DOS based micros. 
Six -Shooter can work with pro- 
grams for Apple and the IBM PC, 
too. Names like Lotus 1 -2 -3, 
pfs Graph, Graphwriter, BPS, 
Chartmaster Civilsoft and 
Autocad ...to name a few. 
What's more, Six- Shoot- 
er can work with most 
software written for 
the H -P 7470, the H -P 
7475 and our Sweet -P 

Model 100. That's a library of 
over 50 packages. And growing. 

If you still can't get what you 
need, let the Good Guys know. 
Chances are, we can help you 
write the program. 

A quick -draw artist... 
at 14 inches a second. 

That's how fast the Six -Shooter 
is. And wait'll you see the high - 
resolution quality of the graphics. 
The Six -Shooter literally 
puts an art department at 
your fingertips. Without 
the delays, the excuses 
and the egos. 

You have a choice of 
fibertip pens in 12 colors. 
They can draw on paper or acetate 
(for overhead transparencies). 
Color- switching is automatic and 
lightning -fast. So is pen- capping. 

You can even load the Six - 
Shooter with rapidograph -type 
pens for engineering drawings. 
The Six- Shooter will make short 
work of them. Short. And accurate. 

Support your local Six- Shooter. 

The Good Guys do. So does 
Xerox. 

If your Six -Shooter ever needs 
servicing, just take it to any Xerox 
Service Center. There are over 
80 of them throughout 

the nation, backing our own 
service reps. 

Xerox knows Six -Shooters. And 
respects them. 

And if you need software 
advice or assistance of any kind, 
call the Good Guys direct. There's 
a special group of them to help 
you match the appropriate soft- 
ware to your specific needs. 

Trademarks. SweeP, SixShooler, Personal Plotter, Enter Computer, 
Inc . Apple. Apple Computers. Auto Cad. Auto Desk: BPS. Business& Proless,onal 
Software. Chart Master. Decision Resources. Civilsoft, Conlsoh; CP /M, Digital Research: 
DEC. Digital Equipment. Graphwriter Graphic Communications: HP. Hewlett Packard, IBM, International 
Business Machines, Kaypro, Non Linear Systems; Laus 1 -2.3, Lotus Development; MS /DOS, Micro Solt; pis Graph, 
Software Publishing 

In California, call them toll -free 
at (800) 227 -4371. For anywhere 
else in the nation, the toll -free 
number is (800) 227 -4375. jw 

As for the Six- / 
Shooter itself, 
you'll find it prim- 
ed and ready 
at your nearest ' yc 
computer store. 

r--- 
-v 
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Go for it! 

The good guys from 
out of the West. 

Enter Computer, Inc., 
6867 Nancy Ridge Drive, 
San Diego, California 92121. 
Telephone (619) 450 -0601. 

Enter Computer. 
The Sweet -P Personal 
Plotter Company. 
See us at COMDEX Booth 1324 

Circle 176 on inquiry card. 
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Microsoft Windows 
A mouse with modest requirements 

by Phil Lemmons 

computers, on the other hand, are 
unlikely to buy a Lisa or Visi On un- 
til more software is available. Apple's 
own software for Lisa is magnificent, 
but other applications programs are 
only now emerging. Visicorp is mak- 
ing a major effort to induce program- 
mers to write more for Visi On, but 
the requirement of a Unix develop- 
ment system is an obstacle to the 
smaller software houses and in- 
dependent designers. The expense 
underlying the Unix development 
system is the hardware required to 
run it -once again, lots of memory 
and a hard disk. 

This keeps most of us staring at the 
MS -DOS or CP /M command line and 
hoping that a sudden fall in the 
prices of RAM and hard disks will 
open the way to metaphors and mice. 
With the introduction of Microsoft 
Windows, however, the company 

The desktop metaphor and the 
mouse present attractive concepts, 
but Apple's Lisa or IBM's PC XT run- 
ning Visi On exceeds the budget of 
the average personal computer user. 
Both of these systems require a hard 
disk and great quantities of RAM 
(random- access read /write memory). 
Although the mouse itself is a small 
part of the expense, it is a symbol of 
this approach to software, and some 
computer users have been heard to 
mutter, "What price mice ?" 

Another factor keeping down the 
mouse population has been the 
shortage of things for them to point 
at (or the shortage of applications 
software). Until there is a large in- 
stalled base of Lisa and Visi On sys- 
tems, many software authors will 
forgo the expense of developing ap- 
plications programs for these sys- 
tems. Prospective buyers of personal 

Photo 1 
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that brought us MS -DOS promises a 

mouse- and -window show running 
off two 320K -byte floppy disks and 
192K bytes of RAM. (More RAM is 
required, of course, with each addi- 
tional application.) To make Micro- 
soft Windows even more attractive to 
personal computer users, Microsoft 
promises to price Windows "as an 
operating- system component"-that 
is, inexpensively. 

The economics of Microsoft Win- 
dows will also appeal to program- 
mers. Programmers don't need to 
buy special hardware or to learn Unix 
in order to develop software that runs 
under Microsoft Windows -they can 
use their own IBM Personal Corn - 
puters. Moreover, programmers can 
take advantage of the ability to 
customize windows so that each soft- 
ware house retains its own distinct 
look within the Microsoft environ- 

Microsoft BASIC Version 5.28 
IMS -DOS Version) 
Copyright 1977 -1983 (C) by Microsoft 

625ee 62259 Bytes 

CONIAND: Copy Delete Coto Help Name Options Quit Run 

Window 
Select option or type command letter 

Session Control 

Photo 2 



Device -Independent Graphics Output for Microsoft Windows 
by John Butler 

What makes it possible for Microsoft 
Windows to output graphics to different 
devices- printer /plotter devices as well as 
bit -mapped screens- without changing the 
graphics code? 

Microsoft Windows works with a device - 
independent graphics system called Graph- 
ics Device Interface, or GDI. GDI consists 
of graphics routines that provide the in- 
terface between programs that want to 
draw images and different output devices. 
The graphics calls from these programs are 
not specific to any device. GDI mediates 
between the graphics calls and the actual 
devices. The calling program may be an 
operating -system extension like Microsoft 
Windows or an application program writ- 
ten in a high -level language. 

The design of a device -independent 
graphics system like GDI begins with the 
definition of an abstract device. The abstract 
device is the collection of all the functions 
that ultimately will be performed by the 
actual graphics devices. (For example, 
'draw a circle" or 'change hatch style" 
would be functions for devices to perform.) 

When a function is called, GDI takes the 
function parameters, in abstract- device 
terms, and passes them to a logical- device 
driver. A logical- device driver is the soft- 
ware that translates abstract -device func- 
tions into a sequence of device- specific ac- 
tions. These actions (communicated 
through a physical- device driver) result in 
the appearance of graphics on the device. 

The GDI Abstract Device 
The design of the abstract device ulti- 

mately determines the types of devices the 
system can talk to and to what degree the 
system will be device independent. To 

define the abstract device for GDI, Micro- 
soft included graphics commands from the 
current ANSI-VDI (American National 
Standards Institute-Video Display Inter- 
face) standard for drawing on plotting 
devices. The raster frame- buffer class of 
device was included by adding the graphics 
functionality from IBM Personal Computer 
BASIC. A screen -dump facility and addi- 
tional raster support provide hard copy and 
animation capability. GDI's abstract device 
can support any of the usual graphics sub- 
routine libraries (for example, SIG - 
GRAPH /ACM CORE, ISO GKS, Plot -10) 

as applications. 

The Graphics Primitives 
The language of the abstract device is 

made up of "primitives." The primitives 
are the calls to the graphics functions avail- 
able at the lowest level of GDI -the level 
of the logical- device driver. They are de- 
scribed functionally as follows: 

Control Primitives. These primitives ini- 
tialize, terminate, and clear the device. 
Output Primitives. These primitives 
result in the appearance of an actual im- 
age on a graphics device. Included are 
move, mark, polymark, line, polyline, 
polygon, rectangle, circle, arc, text, and 

put /get /move bit maps. 
Attribute Primitives. These primitives 
describe something about the appearance 
of the output primitives. Each output 
primitive has a set of appearance com- 
mands, including size, color, and style. The 
filled- output primitives (those defining 
closed areas, such as polygon and circle) 
take on additional attributes for the color 
and style of the interior. Attribute 
primitives are also provided for using color 
translation tables and doing high -quality 
text. 
Viewing Primitives. These primitives 
control clipping, relative or absolute coor- 
dinates, and absolute sizing of images (to 
inches or meters). They define the border 
to which output primitives will be clipped. 
The viewing primitives also map coor- 
dinates from the logical device driver to the 
physical device driver and from one coor- 
dinate space to another, and they set up 
the resolution of the logical coordinate 
space. 
Inquiry Primitives. These primitives 
return information to the application pro- 
gram about the current attributes, view- 
ing pipeline, and control flags from the 
logical -device driver. 

GDI provides a language that applica- 
tion programs can use to create images. 
An application program can create images 
without knowing about the characteristics 
of the output device. 

ment. The same enlightened attitude 
enabled Microsoft to resist the temp- 
tation to reserve Windows as an en- 
vironment for its own applications 
programs. Microsoft is making Win- 
dows available to a number of appli- 
cations software houses, including 
some major competitors. 

Microsoft Windows is an installable 
device driver under MS -DOS 2.0 
using ordinary MS -DOS files. Com- 
plete compatibility with MS -DOS 
means that Windows will at least let 
you run any application that runs 
under MS -DOS. In the worst case, 
Windows will turn the full display 
over to an MS -DOS application and 
return you to your place in Windows. 
"Language bindings" will enable pro- 
grammers to write software for 

Microsoft Windows in any Microsoft 
programming language. 

Running Microsoft Windows 
Photos 1 -13 show a sequence of 

operations in Microsoft Windows. 
The photos on pages 52 -53 show a 
variety of machines whose manufac- 
turers have adopted Microsoft Win- 
dows as an applications environment. 

During normal use, Microsoft Win- 
dows displays one or more windows, 
each with a different application. You 
can move the cursor from one win- 
dow to another. You can move win- 
dows, change their size, scroll, get 
help appropriate to the context in 
which you are working, and transfer 
data among windows. Windows 
determines the highest level of data 

transfer mutually acceptable to the 
two applications, with plain ASCII 
(American National Standard Code 
for Information Interchange) as the 
last resort. 

The "session- control layer" be- 
comes the equivalent of the empty 
desktop where you can manipulate 
files. The available commands appear 
near the bottom of the screen. Nor- 
mally, Microsoft Windows will restore 
the desktop to the state at the time 
of its last use. In photo 1, we start 
from scratch. 

To see the available applications 
programs, you either use the mouse 
to position the cursor on the corn - 
mand "Run" or type the letter "R." 
Windows lists all the applications 
programs as commands, and you 
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BAS1C86 

Microsoft BASIC Version 5.28 
Iló -DOS Version] 

Copyright 1977 -1983 (C) by Microsoft 
Created: 

s- fre83 
22itefree6 

COMMAND: Copy Delete Coto Help Name Options QuitI:'jl 

Windom 
Select option or type command letter 

Session Contro! i 
Photo 3 

point at the desired program and 
click the mouse to run it. You could 
also type the appropriate letter 
instead. 

In photo 2, BASIC 86 is running in 
a large window extending the full 
width of the desktop. Because BASIC 
86 does all its input/output through 
MS -DOS, it can run in a Window. 
Microsoft calls such software "co- 
operative." The bottom of the screen 
shows the commands available in the 
session -control layer. You can use the 
session -control layer to run another 
program in parallel with BASIC 86. 

The first step toward running a pro- 
gram is shown in photo 3, where the 
cursor points at "Run." Microsoft 
Windows will now display a list of 
the programs available. 

Photo 4 shows the next application 
selected. In this case, the program 
that's run is "uncooperative' =that is, 

Photo 4 

it doesn't do everything through MS- 
DOS system calls, sometimes going 
beyond the operating system to write 
directly to hardware addresses such 
as those of screen memory. Microsoft 
Windows can't run such a program in 
a window and must give it the entire 
screen. That is why photo 4 does not 

Certain programs can't 
use the multiple - 
window feature. 

show the session -control layer 
beneath the display of "Piano." 

Photo 5 shows the transition from 
the uncooperative program to a 
"smart" one that can live happily in 
a smaller window and share the 
screen with other programs that take 
full advantage of Microsoft Windows. 

WORD 

Heuristic reasoning is reasoning not regarded as final and strict hut as 

i provisional and plausible only, whose purpose is to discover the solution 
of the resent problem. We are often obliged to use heuristic reasoning. 

J 
it 

I 

1 2 

January 

3 

February 

4 

March 

5 

April 

3 Sales S290ß8.99 S28298.98 S28482,88 526682,82 

4 

5 Cost 
6 Material S4ß9ß,88 54ß32.9B $4864.26 S4B96.77 
7 

8 

labor 
Overhead 

$7H0.83 
$4888.08 

S7886.86 

$4832.08 

$7088.88 

$4864.26 

9 

18 Total Costs $15888.88 $15864.08 $15128.51 $ 15193 54 
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The smart program is Microsoft 
Word. Photo 6 shows two applica- 
tions-Word in the upper window 
and Multiplan in the lower; both 
these programs were written to take 
advantage of Microsoft Windows. 
Because the cursor is pointing at one 
of the cells in the Multiplan spread- 
sheet, the command bar at the bot- 
tom of the screen shows Multiplari s 
commands. You can move either win- 
dow by grabbing its title bar with the 
mouse. You could "grow" either win- 
dow by grabbing the "grow box." Al- 
though these photos show the title 
bar at the top of the window and the 
grow box at the lower right, software 
developers can put them elsewhere 
if desired. 

(In fact, Microsoft's own standard 
window has changed since these 
photos were taken. The latest version 
provides a question mark on the right 

WORD 

' euristic reasoning is reason - 
:1g not regarded as final and 
strict but as provisional and 

oibicethe5eolution is to discover he so 

of the present problem. We are 
often obliged to use heuristic 
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